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IRON ARCHES. 

Tue practical theory of arches has probably made 
less pro than any other branch of engineering 
knowledge. There are in common use two forms 
of arch, entirely distinct in their mechanical arrange- 
ment and source of strength, viz., the voussoir arch 
built of separate stones, and the continuous arch of 
wood or iron. The first of these has, indeed, received 
much attention from mathematicians, but from the 
unsatisfactory and indeterminate charaeter of the 
problem of the arch, when the friction between 
the stones is considered, the theory has in general 
been confined to the various forms of equilibrated 
arches, which stand in virtue of the adjustment of 


the loads on each voussoir, without calling into | 
It | 
is, however, manifest that, for a heavy movable | 
load, such as almost all arches are liable to, any | 
theory of the arch which neglects friction is very | 


play any friction forces between the voussoirs. 


far from complete, and such is the power of this 
friction to secure the stones of an arch, that in 
practice the theoretical forms are rarely considered, 


and the shape of the arch is decided upon in aeccord- | 
ance with points-of appearance or convenience. | 


The friction, indeed, never reachesits limit in practice, 


and arches fail, not by the voussoirs slipping upon | 
one another, but by the resultant line of thrust | 


falling too near to the outside of the arch. Since, 
then, the friction never reaches its limit, it is im- 
possible to say what its value may be fora given 
disposition of load, and hence the indeterminate 


nature of the problem, as will be pointed out here- | 


after. 

For the continuous arch there is, so far as the 
writer is aware, no published investigation of a 
practical charact¢r. ‘This form of archis mainly due 
to the rapid progress of construction in wrought 
iron, and from its strength and security it has become 
the favourite form of arch for bridges of large span. 
It is, therefore, of great importance to investigate, 
however approximately, the strains on such arches, 
and there is less difficulty and uncertainty in doing so 
for a continuous arch of wrought iron than for a 
voussoir arch, because in general the depth of the 
ribs of a continuous arch is smal] compared with the 
radius of the arch, and this circumstance offers great 
facilities for approximation. The main object of 
the present communication is to investigate the 
strains on a continuous iron arch. 

It will, however, be proper, first, to examine into 
the conditions of equilibrium of a voussoir arch, in 
order to show the indeterminate character of the 
problem, as also to point out the different nature of 
the forces which the two forms of arch are able to 
bring into play to resist rupture, and on which they 
rely for their stability. This may be done shortly 
as follows : 


Consideration of an equilibrated arch, i.e., an arch con- 
structed of voussoirs whose weights are so adjusted 
that every voussoir is in equilibrium without calling 
into action any force of friction between adjacent 
rOussorrs. 

(It will be found proved in works on mechanics 
that this will be the case when the weights of the 
vousspirs are proportional to the difference of ‘the 
tangents of the angles which their joints make with 
the vertical.) 

In this case there will be no forces acting at the 
joints of a voussoir, but the pressures of the adjacent 
voussoirs: these will all be normal to the joints at 
which they act, and the resultant of such forces at 
each joint will, therefore, also be normal to the 
joint. 

Let, then, A BC D, Fig. 1, be astone of an equili- 





bratedarch, ‘This stone is in equilibrium under the 
action of three forces, viz, : the pressures at the joints 
collected into their resultants, P and Q, and the 
weight, W, of the stone. These three forces must, 
therefore, meet in a point in the vertical 

the centre of gravity of the stone, as shown in the 
figure, and since the position of the stone is sup- 
posed known, the ped op and 8, which the direc- 
tions of the side forces make with the vertical, are 
also known. The force P will be known in terms 
of the weights of the voussoirs between the crown 
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of the arch and the stone in question, and may be 
assumed to act at a distance z from A, measured 
| along the joint AB. Then resolving the forces 
| vertically and horizontally, and taking moments 
about the point D, we have the three following 
| equations : 


Q cos. 8—P cos. a—W=0 
Q sin. 8@—P sin. a=0 
S (2, Q, &e.)=0 
where f(z, Q, &c.) means an expression involving 
the quantities, 7, Q, &c. 

All the quantities involved in these three equa- 
| tions are known, except Q and z. Consequently 
| there are three equations, and only two unknown 

quantities, and it follows that one of the equations, 
evidently the equation of moments, is a consequence 
of the othertwo. Since, then, the equilibriumof the 
voussoir is sufficiently provided for without using 
the equation of moments, which alone involves the 
| point of application of P, it follows that for the 
equilibrium of the stone it is immaterial at what 
| point of the stone the force P is supposed to act, 
| and z may have any value that the depth of the 
stone will allow. ‘Thus as regards the equilibrium 
of a single stone, the position of the resultant line 
of thrust is wholly indeterminate. 

When, however, the arch, of which A B C Disa 
single voussoir, is considered collectively, it will be 
seen that the range of variation of the resultant line 
of thrust is reduced within more moderate limits. 
For the resultant line of thrust must not_ pass out 
of the arch either above or below, and this condition 
will reduce the range of xz, more or less i 
to the shape of the arch and the depth of the stones. 
Nevertheless there will in general remain a con- 
siderable range of variation, and the exact position of 
the resultant line of thrust is an indeterminate 
problem. 


Consideration of an arch with friction between the 
coussoUrs. 
4.2 poe that an equilibrated arch as above con- 
sidered has its equilibrium destroyed by the addition 
of a load see «> crown of the arch. Then the 
ressures at all the joints throughout the arch will 
be increased, and unless the friction between the 
| stones were to come into play, each vonssoir, as 
| A BC D, would be thrust out of the arch upwards. 








At every joint, however, a force of friction will be 
called into action to oppose this tendency, which, 
together with the normal pressure between the 
adjacent stones, will be represented by a resultant 
force inclined to the joints at an an dent 
on the amount of friction called into play. Let F 
and G represent these resultant forces in the case 
of the voussoir in the diagram, mae inclined to 
the vertical at unknéwn angles 9 and ¢, and let the 
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force, F, be supposed to act at a point distant x 
from A. Then, as before, the stone is in equilibrium 
under the action of the three forces, F, G, and W, 
and the conditions of equilibrium give rise to the 
following equations : 
G cos. p—F cos. 6—W=0 
G sin. ~—F sin. ¢=0 
LS (s, G, F, 9, ¥, &e.J=0 
where f (z, G, F, , ¥, &c.) means 4n expression 
involving the quantities «, G, 9, F, $, p, &c.: F is 
known in terms of the angle 9? and the weights of 
the voussoirs, &c., between the crown of the arch 
and the stone in question. 

Here, thefi, we have three equations and four un- 
known quantities, viz., z, G, ?, and p: if we eliminate 
twoof them, asG and #, we obtain an equation of con- 
dition between z and ?, which will be satisfied by an 
infinite number of pairs of values of z and . Now 
depends upon the amount of friction acting along the 
joints, A B, and the equation of condition between # 
and ? shows that the amount of this friction may 
vary, provided that x undergoes a corresponding 
variation, as defined by the equation. Thus in this 
case also z has a range of variation, within the limits 
of which equilibrium may subsist, and the precise 
position of the resultant line of thrust is, as before, 
an indeterminate problem. 

15, Park-street, Westminster. 


2 W. Arey. 
(To be continued.) 





TECHNICAL EDUCATION IN PRUSSIA. 
(Continued from Vol. IX., page 426.) _ 


From the most recently publi 
= the following partigihite : The conduct of 
ademie is confided to a directorium, consisting of a 
director, appointed by the minister, with executive 
functions, and two members of the Royal Technical 


we 


Bau Deputation, one representing the ment of 
architecture, and the other that of civil engineering 

, who are to assist him in his deli ions. 
Ihe director, who is also a member of the Bau Depu- 


tation, resides in the establishment, and, in addition to 
other official duties, he regulates the general arrange- 
ments fo a ee See lan of 
study, and suggesting such new topics instrectio ction 


or examination as the of engineering science 
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the college, such as the arrangement of tive syliabus or 
oe of the classes. The Royal Bau Deputa- 
tion forms the curatorium of the Akademie, and has 

to take action in respect of radical changes in 
its constitution, the approval of the scheme of tuition, 
the appointment of teachers, and the supplementing of 
their assistance. 

For the principal subjects ordinary professors are, on 
the suggestion of the Bau Deputation as above, nomi- 
nated by the Minister of Public Works, and the ap- 
pointment carries with it the obligation to lecture and 
communicate instruction on the respective subjects. 
In addition to these, permission to teach or lectace ih 
the Bau Akademie, on kindred —s may be 

ted by the directorium to any ordinary professor 
in this or in one of the other higher technical schools, 
or to any qualified engineer, and every possible facility 
is granted for such extra tuition in the rooms of the 
Akademie so long as it does not interfere with its 
ordinary routine. 

Tite professors or teachers at first numbered 13, and 
the course of study embraced arithmetic, algebra, 

metry, optics, land surveying, and levelling, statics 
fester kOrper), hydrostatics, mechanics (fester kérper), 
hydraulics, instruction in machinery (maschinenlebre), 


tive 


machinery, designing farm buildings and appliances, | instructions of the Akademie. 


town architecture, construction of dams and river 


pam sluices, harbours, bridges, and roads, history | those eligible as already explained, is by applying for 
0 


architecture and celebrated buildings, and, finally, 
instruction in the conduct of business. 

At the present moment-there are 26 ordinary pro- 
fessors attached to the Akademie, besides assistants, 
and 4 certificated private teachers, and they may be 
classified as follows : 

Thirteen give instruction in drawing, perspective, and 
architectural details. Seven lecture on the history of the art 
of building, describe celebrated edifices, and give individual | 
tuition in the elements of construction and details of appa- 
ratus for heating and ventilation, and in the adaptation of | 
buildings to their professed objects. Five leeture on railway 
and general engineering, the construction and designing of 
girders, roofs, &c. Five lecture on natural philosophy, 
geology, chemistry, electricity, and mechanics. Two lecture 
on mathematics, pure and applied. Two lecture on ma- | 
chinery, mills, &c. One lectures on estimates and the conduct 
of business. One teaches modelling. 

Of the abdve, however, six appear in a double} 
capacity, so that the actual number of individual } 
professors, exclusive of their assistants, is thirty. These 
are not ail specially attached to this. institution, | 
several give instruction elsewhere, but their teachi: g | 
is special notwithstanding, and has particular reference 
to the prospective engagements of the students. We | 
may here state as a proof that its advantages became 
more and r.ore appreciated as they. were extended and 
became better known, that while at the opening of the 
session in 1833, no more than thirteen students | 
enrolled themselves, in the winter session of 18S68—69, 
560 students attended ciasses in the college, 475 of | 
whom matriculated, and the extensive accommodation | 
in the building was tested to the utmost. 

The. course of struction in the Akademie stands in | 
direct relation to the Government examinations for the | 
degrees of “ Baufahrer” and “ Baumeister,” and is | 
primarily designed for those who intend to come 
forward for these examnations, but while these 
naturally have a prefereuce, these benefits of the whole 
coarse, or of individaal serics of lectures, are open 
under necessary restrictions, to the general public, 
foreign as well as xative, on payment of slightly en- 
hanced fees. ‘The studen's of this latter class are called 
“hospitants.” Matriculation forthe regular course 
takes place each year about the beginning of October, 
but those who do not propose to pass the Government 
examinations may also enter at the beginning of the 
summer half, on bringing the necessary evidence of 
their ability to profit by the studies prescribed. Such 
matriculation of a regular student is, however, only 
accomplished after he has produced the following: 
wa 

Entrance Examination. 

I. If he propose to enter the State Service. 

A. If he bas not already attended any similar institution. 

a. Certifieate of having reached the ition in school held 
to be necessary before proceeding to a University, or of having 
passed the Abiturienteu examination. 

6. Evidence of having served a year's apprenticeahip with 
one or more baumeisters or person of similar standing, stating 
also in what icular branch the applicant has n em- 
ployed. With reference to land surveying the candidate has 
to show that he has an experimental acquaintance with it, 
and is practically competent to survey and level. If the 
candidate is “en a qualuied land surveyor this evidence 
ie not required. *x months of the necessary apprentice- 
ship is remitted.® 


Bau physic, knowledge of building materials, perspec- | t° produce evidence that they 
ahead drawing, drawing of maps, plans, and | knowledge of drawing to enable them to profit by the 


ec. A description of the candidate's career in life, composed 
by himself. 

d. Some freehand Sepsis Gane in school, and a copy of 
an architectural drawing a modern master of public 
architecture, done by the eandidate during the above men- 
tioned apprenticeship. The size and general description of | 
the drawing required are specified, and it must be certified 
as the unaided uction of the camdidate, by a baumeister 
or similar o! . 

B. If the eandidate has already attended a similar in- 
stitution. 

a, b, and ¢, as above. 

¢. A certifieate from the institution which the applicant 
has vow left. 

The certificates under, a, b, ¢, and ¢, are after matriculation, 
handed direetly by the directorium to the Bau Deputation, 
but the drawings are returned to the student. 

IL. If he wishes to qualify himself merely as a private 
baumeister. 

a. A certificate of having reached the class prima in a 
gymnasium, or generally of having had a good education. 

b. Certificate that the candidate has learned a building 
trade, and has practised his vocation at least two years after 
his @ sicesbip was over. 

e. Evidence of satisfactory in drawing. 

‘These documents are returned to the student on his 
leaving the institution, or passed on to the examining 
hoard for degrees, as the case may be, Foreigners who 
do not wish to pass the Government examinations bave 
possess sufficient 





The ordinary. course, of obtainigg admission for 
| matriculation. The fee for six years, or longer, should 
| the student wish to extend his course overa long period 

is covered by a single payment of 10 thalers (30s.), 
lor if the applicant proposes merely to attend special 
classes as “hospitant” he pays one thaler (3s.), 
jeach half-year. The regular student is then furnished 
with a printed form (anmelde-bogen), on which the 
various classes are inscribed, and having filled it up 
according to the various classes he means to attend, 
he hands it to the cashier who receives the fees, and 


ard Fear (lst half Session). 
16. Lectures, &c., on more extensive 


17. Building materials: estimates, con- . 
duct of works ... 0 
18. Drawing of ornaments from casts 0 3 
19. nee of architecture e 6 0 
20. inery, engines, &., a 2 3 
21. Applied mechanics co on 8 0 
22. Technology (building trades) with 
excursions eos eee «w 4 0 
0 88 
20 
Teil 8 8 
Advanced Course in Architecture. 
Lectures. Drawing. 
hours hours 
weekly. weekly. 


23. Building construction in special 
relation to appliances required 
for heating, ventilation, light- 
ing, water supply, baths, tele- 
graphs, &. 


x. «ialen soo ao, 9 4 

24, Lectures on the principal styles 
of public and pies edifices 2 0 
25. Desiguing public buildings ... 0 6 

26. ia private ie in- 
eluding decorations ... oe  @ 4 

27. Drawing and designing orna- 
ments .., ee on. - one, .O 7 
28. Architecture of the middle ages... 2 4 
29. Drawing of figartes oes ao © 3 
80. Landscape drawing bee - 1@ 4 
31. History of art, &&., . 3 6 
7 32 
7 
Total eve see 39 

Advanced Course in Engineering. 
Lectures and 
Drawing. 


Hours weekly. 
32. Building construction, with mathe- 





the several professors subsequently append their 
signatures on the cofhmencement of the course. These 
docaments are carefully preserved by the students as | 
certificates of attendance, and are attested every three | 
months by the professor. 
‘The regular course of instruction extends over | 
six half sessions or three years, with about nine months’ 
tuition ineach year. In addition to this, there is an | 
advanced course, which occupies at least another year, | 
and in which attention is specially directed to the | 
study of the higher departments of architecture or | 
engineering, as the student may elect. The earliest | 
classes open at 8 a... in winter, and at 7 a.m. in| 
summer, and tuition closes, in winter and summer | 
alike, at 8 p.m. The following is the detailed scheme | 
as for the winter half session 1868-69, for each of the | 
years separately. 

lst Year (1st half Session). 
Lectures. Drawing. 


hours hours 
weekly. weekly. 
1. Building construction imi 3 
2. Theory of projection one wo © 6 
3. The chief forms of ancient archi- 
tecture... eee see wv. 0 5 
4. The arrangement and construction 
of simple buildings ... ow.  O 5 
5. Algebraic analysis, trigonometry, 


stereometry, and analytical geo- 


metry sss ove ose ws § 0 

6. Differential and integral caleulus 5 0 
7. Natural philosophy and chemistry 4 0 
17 19 

17 


hours 
weekly. weekly 
8. The chief forms of ancient archi- 
tecture ... eee eee oo, © + 
9. The arrangement and construction 
of simple buildings _... ee © 6 
10. Designing farm-buildings, Ac. 2 3 
11. Drawing of ornaments... ae i O 8 
12. History of architecture ~~ & 0 
13. Elements of hydraulics, roads and d 
railway engineering ... oe 84 1} 
14. Statics and dynamics eee 6 0 
15. Oryctognosy and geognosy 4 0 
18} 17% 
18} 
Total oes 36 





aud rieal trigonometry ; further, land surveying, levelling, 
divitee of land, know of surveying instruments, and 
the production of a plan of at least 600 acres from individual 








* ihe eaammaeten iut igud surveyor 6 license requites in 


survey, and a section of 2} miles from individual levelling, 


matical demonstration, and bridge 


building ... ods 6 

33. Hydraulic engineering .., ove 6 
34. Railway ° ese ° 6 
35. Machinery (with excarsions) 8 
36. Telegraphy ... oa ooo ooo 4 
37. Graphostatics eee ose ose 3 
33 


Total ... deo 


The extraordinary tuition embraces subjects ‘of 
very similar character, and represents 39 hours’ weekly 
tuition. 

The fees, payable in advance, are } of a thaler (2s. 3d.) 
per half year for each hour of weekly tuition. Thus, 
e.g., one hour a week costs } of a thaler each half 
year, two hours a week 14 thaler, &c., and hence the 
tees for the respective years, supposing the student takes 
every possible class, which is very unusual, amount to 
the following sums, viz. : 








Thalers. £6. 4 
ist year (2 half sessions at 27) 64 say 8 0 0 
2nd , ” 27 544, «688 60 CO 
ard _,, ” a 64 , 600 
#22 0 0 
Add matriculation fee 110 6 
Total for three years’ instruction £2310 0 
If to this we add the advanced course, we have : 
£2 «s. d 
Three years’ course as above one 23 10 O 
Architectural course— Two half ses- 
sions at 29 thalers, say... 8 10 0 
3 00 
or, 
Three years’ course as above ... eee 233.10 0 
Engineering course—Tweo half ses- 
sions at 25 thalers, say... ose 7 10 0 





Total for four years .. .« 81 © 0 


or less than a fourth of what a three years’ course 
costs at the University College, London. The hospi- 
tant pays one thaler per weekly hour, and the fees for 
extraordinary tuition are very small. In certain cases 
payment may be refunded by the directorium, and pro- 
vision is made for the case of deserving students who 
may be unable to defray the expense of fees. Such 
persons, however, are required to give a promissory 
note to return the advance out of their first clear 
earnings. There are seldom more than eight or ten 
students of this class in the Iustitution. 

With such very low fees as are ¢ at this In- 
stitution, it is hardly to be expected that it should be 
self-supporting, but the aid received from Government 
is 


trifling compared with the advan thereb geet 
to the State. The followin is an chotzost off re- 








mathematics, a knowledge of quadratic equations, and plane 


also a year's active employment as apprentice. 


ceipts and expenditure for 1868-69 : 
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L Receipts. 








Th. £ 
1. Fees... ont val ~~» 15.000 = 2,250 
2. Rents of shops in the building 6.890 = 1,020 
3. Grant from Government, say 9,700 = 1,456 
31,600 4,725 
Il. Expenditure. 
1. Salaries of professors ... «. 20,500 = 3,075 
2. Other expenses— Management, 
“heating, lighting, &c. ©... 11,000 = 1,650 
81,500 8 4,725 


The whole course, as we have seen; is intended as 
preparatory for the Government examinations for a 
diploma, qualifying for service in an official capacity 
under Government, and as the subjects of these ex- 
aminations ind@te more fully the proficiency whieh 
the student is expected to attain, we stiall describe the 
examination subjects in the detail published in the 
regulations, and, at the same time, point out the 
method pursued in the process of testing the can- 
didates’ acquirements. 

(To be continued.) 


~~... 


WATER VALVES AS APPLIED TO 
PURIFIERS, 
By Greorce Livesey. 

Tue stringent requirements of recent Aets of Parliament 
in reference to the purity of the gas manufactured by the 
various companies have necessitated the employment of 
much more severe tests than were formerly employed. 

The City Gas Act of 1868 and the Imperial and South 
Metropolitan Acts of 1869 prescribed that after an ex- 
posure of the acetate of lead test for about five hours to a 
stream of gas there shall be no trace of su!phuretted hydro- 
gen under a heavy penalty of 507. in case of failure. 

The old plan of testing for this impurity was to hold the 
lead paper for a few seconds, a minute, or at the very out- 
side five minutes, to the current of gas which always under 
ordinary circumstances gave a clean test. 

When the continuous test canie- to be adopted the result 
was frequently found to be very different, the paper being 
suspended in a bell glass through which a current of gas is 


constantly passing at the rate of 5 ft. an hour, a discoloration? 


taking place in five or six hours, and if the test was con- 
tinued for say 24 hours a very detided blackening was 
sometimes produced, and exposure at these times for a longer 
period gave increased blackness. 

What was the cause of this? Sulphuretted hydrogen 
showed its presence unmistakably; either the purifying 
qaterial did not effectually do its work or there was some 
small leakage of fowl gas into that which was purified, 
which might take place through a leaky valve, and as the 
ordinary slide valves were known to be occasionally out of 
order this was assumed to be the cause of the slicht taint of 
impurity in the gas. I believe it is next to impossible to 
make and kedp an ordinary slide valve perfectly tight, and 
to obviate this difficalty the water valve about to be de- 
scribed was contrived. 

It consists of a simple casting (shown in section), and is 
different to the ordinary hydraulic valves in that while 
they contain a sort of inverted cup which is lifted in and 
out of the water, and therefore oceupies much space. This 
is closed or opened by filling or emptying its water. 
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In the diagram will be seen a diaphragm, A, cast in the 


To “open” the valve the 3-way cock is turned in the other 
direction, shutting off the tank and opening a way for the 
water in the valve—to the seal cap, d, which immediately 
flows out, and the gas way is a ee 
remains in this position to allow any oo ation to escape 
from the valve so long as it remaing * open.” 

A small } in. pipe, marked ¢, dips into the 1 ; 
to the bottom of the diaphragm; : i 
the valve is “open” or “shut.” At the top of the pipeis a 
cock and whistle; when the valve is open the cock is shut, 
but on tarning on the water, the cock being opened at the 
same time, the whistle sounds until the water has risen to 
the mouth of the pipe, ¢, which is then sealed, and the 
whistle ceases to sound, the cock remains open #0 long as 
the valve is shut, to give notice if, by any accident or mis- 
take, the water should get out of the valve, 

The tank is intended for the common supply of the whole 
of the outlet and connecting valves required for a set of 
purifiers. At the South Metropolitan Works, where there 
are two sets of four, two tanks are used, feeding between 
them twenty-two valves. Ons set has been in work since 
November last, and the other since January, without the 
slightest difficulty or derangement from any cause whatever, 
and after this experience I cannot see how anything can get 
out of order. It might be thought the water would freeze, 
but the experience of last winter proves there is no risk 
from frost, but should there be, there is no difficulty in 
effectually protecting the valves and pipes. The water 
pipes are 2 in. wrought iron, and the cocks are 1} in. 

The result of the use of these valves proves the fact that 
oxide of iron perfectly purifies the gas from sulphuretted 
| hydrogen, the test papers being exposed continuously with- 
out a stain, There is one in now (May 39) that was placed 
on the 11th of February; it does not show a trace of im- 
purity. 


RENDEL’S GUN CARRIAGE, 
Ox the adjoining page we illustrate an arrangement for 
gun carriages and siides, recently designed by Mr. G. W. 
Rendel, of Newcastle-upon-Tyne. The im 
to be effected by the inventor have for their objects a means 
for facilitating the running in or out of gans, and fog afford. 
img @ more easy fheans of training them, as willbe whder 
steed from the following description and from the i 
Big. 1 is a side view, and Fig. 2 a plan of a gun 


carriage and slider The gun, a, is mounted ona yi 
whieh traverses'on a slide, c, having a front pivot ate'; in 
the gun port. te a 
One ofthe improvement is specially i > 
out 


Pobre 0 slides imywhich the running in and 
effeeted by endless chains. It consists in the em 
on the ew of a spetial clip or clamp, through the 
chain or ‘pass, so/arranged that the action of 
the i onto its wheels tor running th or owt ceases the 
clamp to ‘set#e ‘the chain, and similarly the movement of 
throwing the carriage off its wheels releases the chnin; eo 
that it cannot be left im*action when the gun is fired; and 
therefore, no accident cam happen to the working gearfrom, 
such a cause,* 

In Figs. 1 and 2, d, d, are two endless chains, one omeach 
side of the slide, and they pass over chain, wheels, dt, d}, 
fixed on an axis, e, moanted in bearings om thé end of the 
slide ; d*, d*, are pulleys over which the chain Ona 
the axis, ¢, are spur wheels, e!, driven through trains of 
wheels carried by standards fixed on the slide from the crank 
handles, f,f, which impart motion to the @hains,d,d. The 
rollers, g,g, om which the gun carriage is Pun outj-rotetes 
upon their axles, whieh themselves can turn in their bearings 
on the carriage, and, the bearings are slightly eccentric to 
the parte of ‘the axles on which the rollers turnpg!, g', are 
sockets on the axles to receive ikes, by whi 
the axles ate turned partly round when it is desired to wake 
the rollers, 7, take the weight of the gun and catriegein 
running out. When the rollers, g, are not set dowm by the 
handspikes, the cat¥iage rests upon the slide, and its friction 
aids in controlling the recoil. On either endef the asle of 
the hinder rollers,g, is an eccentric pin actuating the en 
part of the clutch, 4, for seizing the ehain, d. The clutch, 
with its cover plate removed, is shown at Figs. 3 and 4; im 
Fig. 3 it is shown as it appears when the chain is re- 
leased; and in Big. 4 the chain is clutched, being de- 
flected out of ite course and nipped by the sliding part of 
the clutch, into which the eccentric pin on the axle enters, as 
shown, The parts are so set that when the carriage is on its 
rollers the chains are nipped, and when the carriage is let 
down upon the slide, as for firing, the chains are released. 
The eecentrie rollers provided under the carriage for running 
in-and out by levers and bars are connected in such a way 
that they all act together, so as not only to secure the 
carriage being lifted parallel from the slide, but also that they 
may be all brought into action from one side, or from the 
rear, or from the sides only of the carriage. In Figs. 1 and 2 
@s gare armesion the axles of the rollers, g ; they are cou 
together by links or bars, g*, so as to cause the axles to move 
imunison. The training shaft with the gear forrunning in 
rand out is also by a clutch so that it-can be put in 
Lendout of actibn at will, and is worked by the same crank 





valve. and separating the inlet and outlet except at the 
bottom, where a space equal to the area of the pipe is left) 
and through which the gas passes when the valve is “‘ opem: 
To close it the 3-way cock, 5, is opened, and this being 
communication with the small tank, C, containing water’ 
kept at one fixed level by means of a ball cock, at once fills 
the valve with water to the proper level, and of course the 
gas way is perfectly cut off, and during the whole time the 
valve is “shut” the 3-way cock is open to the tank, so th 
should there be any possible leakage of water from the 
valve the tank keeps it constantly to the uniform level. 









and as the ranning in and out chains; and the 

is 80 it ean be moved by the mo eg ap into 
sueh a way as to remain securely fixed in or out 

as desired. The tenining chats is marked, i 

; it is earried in bearings on the slide, and has w 

Pinion, i’ age ba a tooth are, k, fixed to the 
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ion, #, can slide on its axle to | i 
pout of gear if desired; @, is another pinion ion on the | ¢ 








: 


: 
i 


ie 





zeal 


ei! 


F 


Upon @ pivot, so that it may be 
turned round and brought into @ mew position to suit another 
port when it is desired to change the gun from one port to 
an 


other. 

In Figs. 1 and 2, m, m, are mounted near the 
centre of the length of the slide. | axles m' are eccentric 
as already described, in respeet to the rollers, g, of the 
carriage, and they have arms, m*, fixed upon , from 
which connecting links or bars, m to short levers m'‘, 
jointed to the sides of the slide, and these levere are made 
with sockets at their ends to reesive hand spikes, by means 
of which the rollers, m, are when the slide is to be 
trained. Each of the rollers, m, is divided in the middle into 
two parts, which are able to turn tly on the axle. 
The rollers run upon racers or ares let into the deck. 

A further improvement consists in the application of pawls 
to the teeth of the rack which is laid in the deck for ng 
the x ied in such a that the action of throwing 
the slide on to the eccentric ided to facili- 
tate training, lifts the pawls so as to slide for train- 
ing, while at the same time the eecentric follers are thrown 
out of action; after the slide is laid to the required angle 
the pawls descend and hold it securely. 

In Fig. 2, 2», are the pawls taking into the toothed are, 
k, and locking slide when are in action. m** are 
stops on the links, m®, which. the rollers, m, are de- 
dressed for come against the tails of the pawls, », 
them so as to set the slide free. 





PassaGE,—A telegram states that the s.s. Mag- 
dala, of Leith, witha fulland valuable cargo for Shanghai, 
parrived at Singapore aftera ran of 42 days from Falmouth, 
the run ¢ which was made in 16 hours. 
was built and he gens by and Ca., f i the 
i their patent 4-cylinder compound system, 

wondenser, the-tubes. of which are packed with 
‘@patent packing. The nominal horse power. is 
}120,- working up to close upon 600 indicated horse power, 
with aconsumption of coalof under 8ewt. per bour. “The 
}-veeseh carries over 1200 tons dead weight. 
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Satanizs.ix tux Popirc Works Derantuant—We 
-are glad to /hear, says the that the long promised 
increase of pay to the engi Public Works Depart- 
ment may be ex to be cathebleed without further delay. 
The State has approved of the t of those al- 
lowances, was made in anticipation of the formal author- 
isation of the Home Government, tosueh officers as were chosen 
fot employment on State railways;-and as the principle bas 
thus been conceded, the formal sanction to its general a 





plication to the whole mt is probably now in t 
| mail-bags between and Bombay. 
“Tap Junvvrrone Barracns.—A few patie have 
of “the of the artillery barracks at 


’ which are to be blown up. They were to be 
double-<atoried buildings, and the lower storey had been com- 
with brick during the incumbency of Captain Puckle, 

By Aftfr he left Jebbelipee. his nenced the 
upper storey with large slabs.of sandstone, a step which seemed 
i unwise, incest De more compact nature. of 
the heavy stone masonry would tell severely on the brick 
below. Fortanately, ps, the “deficit” was 
announesd, and publie works at Jubbulpore came to a stand- 
still for the want of money; otherwise the barracks might 





r 





to blow up the buildings, is that the 
in the plinth is defective, several cracks having ap- 
yof which have been concealed by earth and debris 
= up at-the spots against the buildings !—Indian 
‘ews. 
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purer Cotizer.—The Pioneer, alluding to the 
College, says: “ It is more than 
not aware of its existence, 


bable that the 
seeing that one 
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, but it can by a 
ae Lom the axis actuated by clutch fork, 2°, 


on & centre, /*, a8 is more clearly seen at Fig. 5, 
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As mentioned in these pages on several occasions, there is { The site of the Albert Bridge is in # direct line with Salt- { was caly J fs. 4 in. It was proposed in 1814 to erect on 
at present in course of construction over the Clyde at Glas- | market-street— Bailie Nicol Jarvie’s “ Sautmarket o’ Glas-| the same sp: 2 bridge that would be suitable for all 
gow a new bridge in lieu of the old Hutchesontown Bridge, | ca”—with which it connects Crown-street, Hutchesontown, | kinds o! tra 

which was erected, according to the plans of Mr. Robert | on the south side of the Clyde. A timber bridge for foot | the eminert engineer, and t 
Stevenson, C.E., inthe year 1829. The bridge in question | passengers, justly admired for the simplicity of its construc- | estimated at 18,0001 or 
—now called the Albert Bridge, the foundation stone of | tion and its light appearance, was erected on the same site | no further practical shape till the year before 
which was laid with all due masonic pomp and ceremony | in the year, 1803, from the design of Mr. Peter Nicholson, | 1829, when the foundation stone of the now demolished 
on Friday, 27th of May—is fully illustrated in the accom- | the author of “The Principles of Architecture, Carpentry, | Hutchesontown Bridge was laid. 

panying two-page engraving and on the present page. &c.” Its length was one sweep of 340 ft., and its breadth | the purposes of the district till the year 1864, when it was 
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found to tein exch on unsafe condition as to render its re- 


moval absolutely necessary. Akthough it was a strog, 


massive, and durable structure, some idea may be formed 
of its dangerous condition when it is mentioned that it was 
standing on a ridge, with a hollow scooped out of the bed 
of the river on each side about 40 ft. deep, the lowest pile 
of the foundation being only 15 {t. The wash of the river 
had thus dug out the material surrounding the piles, and 
the bridge was left standing on a series of wooden stilts. 
In removing the piers, preparatory to the construction of 
the new bridge, it was found in the case of two of those 
most exposed that the ground had sunk and left a void 
several feet below the bottom of the masonry. Before the 
pierscould be removed, one of them fell and sapk bodily out 
of sight. 

whee the old bridge, on being examined by engineers, 
was found to be so dangerously insecure, the Bridge Trus- 
tees agreed to the recommendation that the structure 
should be completely removed, and that a new bridge, at 
onee more elegant and more convenient, should be sub- 
stituted for it. Parliamentary powers were obtained by the 
Trustees authorising them to expend 39,000/. on sach an 
undertaking, and forthwith they instructed Messrs. Bell 
and Miller, civil engineers, Glasgow, to prepare plans for a 
new bridge. Those gentlemen did so, but when the esti- 
mates based on those plans and the accompanying specifica- 
tions were opened, it turned out that the lowest offer for the 
execution of the work ran up to 54,000/ ; and under these 
circumstances the engineers were directed to prepare a de- 
sign for a bridge of a less costly character. Without 
making any great change in regard to external appearance, 
they so modified the structural features of the proposed 
structure that contractors were found willing to undertake 
the work for 48,000/, and on this footing the Bridge 
Trustees resolved to proceed with the erection of the bri 
The successful contractors were Messrs. Hanna, Don 
and Wilson, engineers, Paisley. 

By referring to the plans, it will be observed that the 
Albert Bridge, springing from substantial abutments on 
either side of the river, crosses the latter in three spana, 
instead of five, as in the Broomielaw Bridge and the Victorias 
Bridge, both of which are further down the river. The 
central span is 114{t., and each of the two side spans is 
108 ft. The roadway will have a total length of 410 ft., 
and its breadth will be 60 ft. It will be nearly level, having 
an easy rise to the centre of 1 in 70, which, without im- 
peding traffic, will give a graceful curve to the elevation. 
The middle of the roadway will be lower than that of the 
old bridge by about 6 ft., and thus the diffieulty.of access 
from Saltmarket-street on the north, or Crown-street on the 
south, will no longer be felt, as the steep incline on each 
side will be got quit of entirely. 

The general design of the bridge is shown in the diagram 
at the top of the preceding page, and also in Fig. 1 of the 
two-page engraving. In the former of those figures the 
depth to which the cast-iron cylinders are sunk is indi- 
cated. The centre arch has a clear span of 114 ft., and 
the two side arches are 108ft. each, the radius of the 
former being 171 {t., excepting for a short length at the 
haanches, where the curve is altered by tangential seg- 
ments of 70 ft. radius. The radii of the side arches, in like 
manner, are 156 ft. and 65 ft. The present ground line of 
the river, and the proposed bottom are shown in the general 
elevation, and, whereas the former is broken and irregalar, 
it is intended to lower and level the bed of the river until 
there shall be 8 ft. and 14 ft. Gin, respectively between it 
and low and high water. The clear headway between high 
water and the crewn of the middle arch in the centre will 
be 17 ft. Sin., reduced in the side spans in proportion to the 
falling gradient of the roadway. The piers are\of the de- 
sign shown, 11 {t. wide immediately above the level of low 
water, and reduced in width beyond the springing of the 
arches. 

Fives. 3 and 4 are longitudinal and transverse seetions 
throagh the centre epan of the bridge, showing the construction 
of the iron work, and the arrangement of the diagonal brac- 
ing and road plates, which are shown toa smaller scalein the 
plan Fig. 2. It-will be seen that in its length the longi- 
todinal girdersare braced by seven cross girders, as drawn in 
Pig. 4: The main girder is 3 ft. deep in the centre, increas- 
img te 4 ft. atthe epringing. The width of the top and 
bottom table is BB in. and they are formed of two 4¢ in. 
plates, rivetted together and to angle irons 4 in. by 4 in. by 

in. The thickness of the web is } in., stiffened with 
t+trons, 4 in. by Bin. by § in. which act as cover plates. 
The longitudinal girder which carries the roadway, and 
forms the top of the spandril, is 18 in. in depth, with upper 
angle trons Spin. by Sin. by jin, and lower ones 34 in. 
by 2p a by gio. The «pandril filling consists of diagonal 
angie-iron braciwg 4) in. by 44in. by 4 in. a vertical T- 
irow 6 in. by 6 im. by § in. at the end against the piers form- 
ing the completion of the epaniril, while at the centre a 
guaset plate} in. thick connects the longitudinal curved »nd 
straight girders together. The form of the outside arched 
girdere differs trom that of the inner ones, as is shown io 
ther ection Fig. 4. In the same figure is shown the 
transverse lattice girders that connect the arches together, 
and which are all 8 ft. 2 in. apart, except the ontside 
and first'daner girders, which are 16ft. $in. apart. The 
lattice girders-are forme: of light angle irons, 8 in. by 2 in. 
by 4 in. A system of transverse bracing is rivetted to the 
ander side of the road joists, and to the top of the lattice 
girders, the former being beams 18 in. deep, with } in. web, 





and top aod bottom angle irons 34 in. by Sf in. by } in. 
/ Upon them the burkle plates ‘gre fastened, two snch plates 
vetupying the width between the 

girders and a light J iron rans from end to ead beneath 
each plate, as shown in Fig. 4, to which the buckle plates 
are also secured. The arches spring from wrought-iron 
wall plates or girders built into the piers and abutments, and 
which are shown in Fig. 3. They consist of two girders 3 ft. 
Sin. in depth, with top and bottom flanges 15 in. wide to @ in. 
thick, with } in. web, and angle irons 4 in. by 3) in. by 2 in., 


girders are of such a length that they extend the whole 
width of the bridge, and form the foundation from which 
all the curved girders spring. They are connected together 
by plate girders, with webs } in. thick, and top and bot- 
tom angle irons 4 in. by 3in. by gin. Upon the top of 
these are placed wrought-iron skew backs, as shown in the 
drawing. 

The handrail and cornice, together with the spandril 
filling for the facia girders, are shown in the drawings, 
which fully explain the method of connecting the various 
parts together. 

Fig. 6 shows a section of one of the abutments, the cast- 
iron cylinders which form the foundation being in section. 
It will be seen that within this cylinder, the masonry is 
built down to a depth of 10 ft., the space below being filled 
with concrete. Upon the top of this 'y the abutment 
is built, the facing being in ashlar, the backing of rubble 
work, and the space behind made good with débris from the 
$id bridge. The masonry proper extends from the face of the 
abutment back to a depth of 20 ft., a thickness of concrete 
being laid beneath, as shown. The height from the top of 
the cylinder to the springing of the arch is 10 ft. 6 in., and 
the depth of the masonry is decreased by steps until at 
the top it is only 4 ft. 3 in. in thickness; the abutment 
walls are carried upon timber piles. 

In accordance with the method now extensively adopted 
in bridge building, the foundations in the river bed are 
all formed of cast-iron cylinders, 10 ft. in diameter. These 
cylinders are sunk right down throtigh the sand of the river 
bed, until the solid substratum is reached, which, in some 
instances, was only found at a depth of 89 ft. from the sur- 
face (see the diagram above). The excavation within the 
cylinders during the operation of sinking was accomplished 
by the employment of a dredger of a very ingenious sort. 
It was designed and constructed by the contractors. On 
another occasiva we may illustrate and describe this useful 
and ingenious appliance. Owing to tbe great quantity of 
stony débris met with in sinking the cylinders, this opera- 
tion proved very tedious and annoying to the contractors. 
The cylinders are filled from the bottom with concrete 
formed of sand and hydraulic mortar, and thus they form 
hard and solid pillars. With these pillars thus sunk down 
to the solid rock, the foundations of the bridge are placed 
beyond the remotest chance of any danger arising from the 
alteration of the river bed. 

From the cylinders, which in their upper part are 12 ft. 
in diameter, the piers arise. These are faced on the 
outside with white Scotch granite, and under the arches 
they are faced with ashlar masonry in freestone, while the 
internal portion is of substantial rubble work. The ashlar 
facing is laid and jointed in Portland cement, and the 
rubble grouted with hot lime at every thus im- 
parting tothe structure a solid and durable character. 
Into the interior of each pier and abutment iron beams 
are built, which receive the weight of the malleable 
iron girders forming the arches of the bridge. There will 
be eight of these girders in each arch. At present the arch 
at the north end of the bridge is the only one in progress ; 
but the piers and abutments are progressing so rapidly that 
both ef the other arches will also be on the way very soon. 
In the outer spandril filling on each side of the facia 
arches, panels will be formed enclosing scroll] work and 
armorial shields ; and the arms of the city are to be dis- 
played on the parapet in the centre of the bridge. The 
ornamental ironwork, as well as the lamp standards over 
the parapets, will be bronzed and picked out with gilding. 

In the construction of the roadway, due regard will be 
had to the heavy and increasing traffic that is likely to 
come upon the bridge. The upper surface of the supporting 
plates having been coated with gas tar, will be covered 
with a Iayer of concrete, and that again with asphalte 9 in. 
thick. The carriage way to be formed over this substratum 
will consist of granite blocks 8 in. deep, 9 in. to 14 in. long, 
and 4in. thick. With a view to solidity, the stones will 
be bedded in mortar, and grouted with hydrauliclime. The 
gutters and kerbstones are to be formed of white granite 
laid in large blocks. 

The new structure now briefly described will form a 
very striking contrast to any of the existing bridges in the 
city. It will very nearly approach in appearance the new 
Blackfriars Bridge, in London, and will be no mean rival to 
it in elegance and substantiality. When finished, it will 
doubtless be one of the sights of the city, and redoand to 
the credit of the eminent engineers who designed it, and 
under whose superintendence it is being erected. 

As already mentioned, the engineers are Messrs. Bell and 
Miller, and the contractors Messrs. Hanna, Donald, and 
Wilson. ‘The resident engineer is Mr. Kyle. 





A Great TURKisn SRipex.— | hree vessels belonging to 
the Messageries Impériales have been taking on at 
Toulon an iron bridge, intended to unite Stamboul to Pera. 





The bridge will be 1433 ft. in length, and 66 ft. in width. 


cover plates, 4 in. by } in. being placed at the joints. These | P« 


LITERATURE, 


Ou-the Application of Cast and Wrought Iron to 
oh By Sie’ Winnsas Faranatey, Bert. Fourth 
Edition, with Additions. : Longmans, Green, 
and Co., 1870. 

Four pref open this last edition of what has so 
long , and still continues to be, a standard 
work upon the application of iron to building pur- 
oses, and these prefaces of themselves afford an 
indication of the progress that has been made in the 
application of that material from the time the first 
was written in 1854, to the date when the last was 
thrown from the press a month The work was 
one of the first—if, indeed, it was not the first— 
that embodied the results of experiments made for 
the purpose of investigating the suitability of iron 
in buildings, and since that time accumulated ex- 
perience has been added to the work until it has 
reached its extended limits. 

The volume is divided into six parts and an 
appendix. ‘The first is devoted to the considera- 
tion of cast-iron beams as applied to floor joists, 
the second to trussed east-iron girders, the third 
to wrought-iron beams, the fourth to the construc- 
tion of fireproof warehouses, the fifth to the appli- 
cation of wrought iron for bridges, and the sixth to 
an investigation of the properties of steel ; whilst the 
appendix containsa variety of matter bearing upon the 
foregoing subjects, and is for the most part old and 
familiar to the reader. But little that is absolutely 
new appears in the present edition of this work, al- 
though considerable additions have been made to it 
since the appearance of the third edition in 1864. The 
investigations of the strains in the interior of beams, 
in a paper communicated by the Astronomer-Royal, 
will especially be found valuable, The chapter 
upon the mechanical properties of steel is substan - 
tially a paper read before the British Association in 
1867, and which is embodied as part of the volume 
for the first time. We notice, however, that Sir 
William Fairbairn does not allude to the paper he 
read before the same Association at Exeter last year 
upon Heaton steel, in which an anticipation of 
great things from that material was expressed. 

At the conclusion of that communication Sir 
William Fairbairn stated that the experiments, results 
of which had been laid before the audience at the 
Section, proved that the steel manufactured by Mr. 
Heaton stood in the most favourable light in com- 
parison with the steel luced by other manufac- 
turers, and that we night seer Fo look forward 
to that invention creating a considerable improve- 
ment in the production and cost of steel. The 
author's predictions have not as yet been fulfilled, 
and judging from the fact that neither Mr. Heaton 
nor fis steel are mentioned in the book, that Sir 
William Fairbairn has discontinued the warm ad- 
vocacy expressed ten months ago. 

It is a matter for some regret that in a new edi- 
tion of a standard work, such as the one under 
consideration, a little more excision was not 
practised, and the space thus obtained filled with 
information closer to date. Thus the drawings and 
description of a design for a bridge to cross the 
Rhine at Cologne, which were prepared in 1850, 
however valuable they may be as examples of en- 
gineering work of twenty years ago, fail in interest 
at the present time, and the repetition of these 
drawings and the accompanying letterpress in each 
successive edition appears useless. Again, the 
Saltaire Mills are doubtless a fine example of the 
demi of iron to building purposes, but since 
those were erected other and more extensive struc- 
tures have arisen in which iron has been used 
almost exclusively as a building material, and the 
illustration and destription of which would have 
been more to the purpose. 

‘Lhe authors of standard works, which require to 
be posted up to date from time to time, content 
with the reputation gained by the first editions, 
are often given to grow careless in the labour of 
editing successive issues, and by this want of care, 
such a book gradually loses its position and its 
value. Wedo not say that such is the case with 
the volume before us; but we do say that some 
things might have been taken away, and much more 
added, if it was desired by Sir William Fairbairn 
that the edition of 1870 should possess the same 
value as that of 1854 enjoyed in its day. 








Toe Great Westees Rarcway or Canapa.—The Great 
Western Hailway of Canada has issued the ieulars of 
the loop line of 146 miles from Glencoe to Buffalo, the con- 





struction of which is to be recommended, to be authorised at 
the special meeting summoned for Wednesday next. 
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ON THE PROFILES TO BE GIVEN TO wo h* . Determine the ratio, #, for the 
WALLS RETAINING WATER. or F(A cose, * 4B beat. 4) . - @) snaked It will be between 2 and 3. 


By E. L. Asner, Executive Engineer, Agmere. 


Tue starting condition will be that the wall i8 to 
have a plane water face. 

The elementary type of wall is taken to be a 
triangle, having a horizontal base, and built in hori- 
zontal courses. It is obviously the one which does 
not involve theoretical excess of material. 


A.—On Walls Retaining Still Water. 








i 
A 
Vnisen+ 
CE= v¥™*+2n+9 (n—1)M. M=moment of safety less 
w' ha 
moment of parapet. Moment of safety is arbitrary, say 


hb . : , 
i= n varies from value 2 to 3, according to material. 


In the following analysis I employ the following 
symbols : 

= height of wall=head of water 
= base of wall. 

- weight of a cubic unit of water. 
'= weight of cubic unit of material of wall. 
angle of inclination of wall face to horizon. 


wl 


—. a constant for each case. 
os 


_ 


=gross normal pressute of water on the face 
of the profile (supposed a unit long), and 
which (considered as a resultant force) acts 
at 4 of its height from the foot. 
W =weight of wall acting through its centre«f 
gravity. 
Let A BC (Fig. 1) be a triangular wall. 


FiGed. 











The moment of the water tending to overturn it | 
round the heel, B, will be : 


P x Ba } 
A 
P=ewxACx =z A C=4 cosec, 
2 ’ | 
‘P= 4 i? cosec. 8 ; 
“Tt ; 
: 4 
Ba-An—Am hu = 4AC- 5 cosec. g 


A 

A m=A Beos. §=be0s, 9. Ba= 3 conec. @— 5 cds'g 
= : 
and the moment 

_& 

Px Bais= 





2 RP cosee: of sense 6—d cos. sy 


In the same wall, Fig. 2, the moment of its 
prieht resisting overturning round the heel, B, will 


Fic.2. c 





s 


; Wx By. 
wa 46 


2 
Bg= Bi—kg= 5"? (by similar triangles), 





kp=Ap—As=h cot. o—s. 


and the moment is ’ ae 
wi hb 2d— h cot. 8. var Ondat 


2 3 
1 , ies 
ae $Q.b—h cot. 6) eo) 4 Q) 
Now, the condition of equilibriam is that the 
moments (1) and (2) shall be equal, or, 


ae (A cosec. & — 34 cot. 6)= atte b—h cot. @) 
i) u 


This equation will be thus expressed in terms of the 
base, 4, 


1 
(calling “= n), 
wr 


2 nl?+h (3 —n) cot. 6b — h’ cosec.? 6=0, 
whence 
- b= <— — — 
h (n—3) cot. 6+ fl? (n—3)? cot.? 6+8n i? cosec.? A 
ctr aR. b fit ; ay 





4n. 

From this equation, if we have the inclination of 
the face assigned, we can at once determine the 
thickness of the base. 

The face may have any inclination we like, and 
the resulting value of 4 will afford equilibrium. 
There must be some inclination of face which will 
require a minimwm base, and I proceed to deter- 
mine it. 

Differentiating the expression for 4, and equating 

1 §4(3—2)_ 


to 0, 
int in? g 


242 (3—n)* cot. d 16h? cosec, O Gos. § 
[ 416 aa 


sin.? @ sin.? g 


24/ i? cot.? § (3—n)? +8 nh? conte? o 
which reduces to the following value of @: 
3—n 
n/a? +2n+9 (4) 
Negative sign to be employed only when # <3. 
Substituting this value in equation (3), we get 
after reductions : 


cot. @= + 


os. 


oon a/n* +2n+9 (5) 

Tn equations (4) and (5) we have simple formule 
for designing a wall of the least admissible section 
for a given head. 

Since # is a constant, fixed for any case, we learn 
from these equations : 

(1). That the batter to. be given to the face de- 
pends on the specific weight of the material, and 
that it is independent of the head of water or of 
any other considerations whatsoever. 

(2). That the thickness of the wall at any depth 


ia a. simple. multiple of that depth. Consequently, | ; 


that the back of the wall is .a-straight line, and that 
(since; when 4=0.5=0) it is the third: side of the 
triangle, of which the face and the base are the 
two others, 

Under these circumstances, the designing of a 
wal] will be the following simple process. 


@. Determine cot..g from equation (4), and 
" yet from being the 
(3). ine 4 mation (5), 4 
given height of the wall it water Pa? des 


FIG.3, c 





SrAthe so eee teed ge Jp nena s snocencnsseee 
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4. On a vertical set out (Fig. 3) BC=4% From 
C draw AC, making CAB=g. From A set back 
AD=%. Join CD and ACD is the required 
minimum profile. 

(To be continued.) 








Goveryment Worx 18 Inpta.— About six or eight 
months ago, the Home Government entertained the idea of 
establishing a Snider ammunition factory in Madras, and with 
that view spent a large sum of money in boeg a plan of the 
proposed factory drawn up, and in sending out large supplies 
of ae omg wbeymece ne thn the required quantity of am- 
munition. the machi was sent out, the Secretary 
of State engaged the services of an engineer on @ salary of 
2601. rising to 3001. per annum, with house-rent at 60 rupees 
per mensem. It was at first arranged that the engineer 
should proceed to Madras by a P. and 0. steamer, but as the 
machinery was ordered vid the Cape, the orders were counter- 
manded, and the Government forteited half passage-money 
to the P. and O. Company. Subsequently, however, the 
engineer received orders to embark immediately for Madras 
overland, and the full passage-money was on this occasion 
paid. The engineer arrived at Madras, and found that the 
machinery which he had to set up had not arrived and when 
it did arrive, he simply took charge of it, and with the assist- 
ance of a certain number of lascars from the Ordnance De- 
partment, is keeping it free from rust. There being no funds 
available, the factory is net to be built, as was at first 
arranged ; the machinery bas been paid for, and an establish 
ment maintained on a small scale. The engineer draws his 
salary, and expects to do so for the next five years, as he is 
under covenant to serve the Government for that period. 
Indian Daily News. 





Sire Wititam Tuompson’s Syrnon-Reconpive Instev- 
menNT.—At an entertainment given yesterday week by Mr 
Pender, the beans wine —_ Indian Submarine 
Telegraph Company, 8i jam Thompson's syphon- 
ing ye beso was exhibited for the first time in England. 
This remarkable instrament writes down in ordinary ink every 
fluctuation of the eleetric eurrent received at the end of a 


submarine cable, and is wale to displace oe the 
‘mirror galvanometer, by which, hitherto, all messages 
through long cables have received. The older instrument 


shows every change by the waving backwards and forwards 
of a little spot of light, leaving no trace of its wayward 
motions. It is almost incredible that men acquire the 
skill required to disentangle at the moment the complex 
motions of this little spot, distinguishing the effects of earth 
currents, old signals, induction, and what not from the true 
signal ; even with the greatest skill many repetitions are re- 
quired, and some uncertainty often ey ed gra mn 


everything indicated by Sir William's earlier invention and 
writes it indelibly ; this is accompli without any sacrifice in 
the sensitiveness of the instrument. 

ink , 


waves. to and fro over a running 

touching it, and from this syphon, 

paper by a series of electric sparks, Foene, apart being gene- 
rated by a peculiar induction machine. ig fing rain of ink 
leaves a trace of the position of the syphon at every instant, 
in a fine gontinuous bne. The syphon follows faithfully the 
rise apd ae the ey sia mp and hye aparees ions 
are arranged so as to form an bet, asin the usual single 
needle iene. The rain of ink capeaty pot. ts speast 
resistance to the free motion of the syphon. instrument 
has been doing commercial work 


and accuracy. 
that it 

pany’s line, al 
the two hes, which nowhere a one another within a 
quarter of a mile. Tapping 4 rival line in war is a ecmmon 
incident but to tap it without ever within a 





quartér of a mile of it is indeed @ novelty,— 
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ROOF OF NEW 





Tux roof of this ball, recently erected at Derby for the 
purpose of Volunteer drill, is a copy on asmall scale of that 
over the St. Pancras Station, and it was constructed by 
Mesers. Handyside and Co., of Derby, from the drawings 
of Mr. R. M. Ordish. The length of the building is 150 ft., 


its span 75 ft., and its greatest height 50 ft. The advan- | 
tages of this kind of construction for the purpose for which | 
the hall was intended are very considerable. The area en- | 


closed is unobstructed by columns, and all trussing for the 
ribs is avoided; at the same time no thrust is brought upon 
the side walls, whiclr are therefore made extremely light, 
having, in fact, to serve the purpose of screens only. The 
following particulars give the quantities of materials in the 
roof: 
Cast iron: Tons. 
Eighteen standards, eighteen spandrils, es 
and louvre standards, and gutters ... 254 
Wrought iron 
Nine roof principals, seventy lattice purlins, 
wind-ties, bolts, &c. ... ove one —« @& 


~9 
72 
The form and details of construction are plainly sbown 


in the accompanying drawings. 
At the present time the Midland Counties Exhibition of 


Science and Art is occupying the building, which was opened 


a short time since by the Duke cf Devonshire. 





EXPANSION GEAR FOR WINDING 
ENGINES. 
OcR contemporary La Howille has recently been directing 
attention to a simple arrangement of expansion gear for 
winding engines, which has been successfully applied to 
engines at the Blanzy mines by its designer, M. Audemar, 


who is the engineer to the company to whom those mines 
belong. The arrangement of this gear will be readily under- | 


stood by reference te the annexed engravings which we re- 
produce from our roe come It will be seen from these 
that the ordinary slide valve of the engines is supplemented 


by a double-beat expansion valve which is fitted to the steam | 
pipe just at the point where it joins the valve chest, and | 
which is lifted and let fall at the desired points of the stroke | 
by a bell crank lever actuated bye revolving cam. This | 
cam—the form of which is shown clearly by the enlarged 


view—is carried by a vertical shaft driven from the crank 
shalt by means of suitable gearing ; and it is capable of being 


raised or lowered on this shaft so as to bring different parts of | 
gear is applied, it is desirable that the slide valve should have 


the leaves of the cam to bear upon the bell crank lever 
W hen one of the terminal portions of the cam acts upon the 
lever, the expansion valve is never allowed to close, the cut- 
off being then effected only by the ordinary slide valve. On 
the other hand, as the cam is shifted so as to bring other 
parts of the leaves to bear upon the bell-crank lever, the cut- 
off is effected by the equilibrium valve—the nearer that the 


part of the cam which is in use is to the centre of its length, | 
the earlier being the cut-off. The raising or lowering of the | 
cam is effected by the same lever as is used for — the | 

le to | 


| held on the 22nd inst., when after votes of thanks had been 


engine, so that the engine driver has no additional ban 
attend to. The one ead of the cam, of course, comes into 
use when the engine is running in forward, and the other 


when it is working in backward gear, while at any time, by | 
| Council for the year 1870-71: President, James B. Walton, 


merely disconnecting the link which moves the cam, the ex- 


yy yt ey 4 out of action, and the engine | Assoc. Inst. C.E. ; 
Of course, where this expansion | Assoc. Inst. C.E., and Frederick E - Cooper. Council, R. M. 


Fan te | the ordinary way. 


| traction of the steam passages before the cut-o 


DRILL HALL 


MR. ROWLAND M. ORDISH, ENGINEER. 


AT DERBY. 

















EXPANSION GEAR ‘FOR ” WINDING ENGIN INES. 


DESIGNED BY M. AUDEMAR, ENGINEER, BLANZY. 


but little lap, so that the cut-off may really be effected by 
the expansion valve, and that there may be no injurious con- 
iF is effected. 


M. Audemar has, however, schemed an arrangement which 
may be employed to pee this contraction even when slide 
valves with large lap are 


Crvrn axyp Mecuantcat Esorverrs’ Soctery.—The 
Annual General Meeting of the members of this Society was 


passed to the retiring President, W. Forsyth Biack, and 
the other outgoing officers, the following were elected on the 


by eewe gy G. J. Crosbie Dawson, 


Bancroft, H. E. Hunt, ~~ =o A. Klein, A. H. Lavers, 
William Meakin, Arthur Tyrrell, Arthur T. Waimisley ; 
Hon. Treasurer, Arthur C. Bo Assoc. Inst. C.E.; Hon. 
fy Charles H. Rew; Hon. Accountant, J. Waguat 

undel The Past Presidents, W. Forsyth Black, Ber. — 
y hton, G. Estos Bashan heme. Ine ¢ C.E., and 





w, are ex-officio members of the Council. 
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ENGINES FOR TWIN-SCREW STEAM YACHT. 
CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH IRON WORKS. 





Amonest the most conspicuous exhibits at the recent con- 
versazione at the Institution of Civil Engineers were a set of 
beautifully finished miniature yacht engines constructed by 
Messrs. John and Henry Gwynne of the Hammersmith Iron 
Works, Hammersmith, and of these engines we now publish 
an engraving which will serve to show their arrangement. 
The yacht to which they belong has been built by Messrs. 
Forrest and Son, of Limehouse, from the designs of Mr. 
Mackrow, N.A., for Mr. H. H. Henfield, and its principal di- 
mensions are as follows: Length, 40 ft.; beam, 6ft.; and 
draught 2 ft. ‘The vessel has a saloon amidships capable of 
accommodating eighteen persons, this saloon being 6 ft. high 
in the clear. The space between the roof and bulwarks is filled 
in with plate glass panelled in Spanish mahogany, and the 
sides of the engine room are constructed in a similar manner, 
giving the whole an exceedingly neat appearance. 

The machinery, which, as we have stated, has been con- 
structed by Mesers. John and Henry Gwynne, consists of 
two pairs of engines placed in an inclined position, as shown 
in our illustration. The yer ern is very compact, the 
engines occupying a space of 2 ft. Gin. by 2ft. only. The 
eylinders are 34in. in diameter by 34 in. stroke, and the 
engines are intended to run at a speed of 550 revolutions per 
minute, and indicate 23 horse power. Each pair of engines 
drives a Griffiths pro lier, 20 in. in diameter, with 3 ft. 6 in. 
pitch, and one pair also drives a feed pump. All the work- 
ing parts of the engines are of steel, and have large wearing 
surfaces, while each pair of cranks, crank shaft, and eccentrics 
are turned in a single piece. Each slide valve is driven by 
a single eccentric, which serves both for backward and for- 
ward gear, the eccentric strap having a link formed in one 
piece with it, as shown in the engraving. This link is held 
as shown, and thus, while the throw of the eccentric is merely 
equal to the ~~ of the valve pius the lead, the necessary 
extra opening of the is given by the oscillation of the 
link on its centre. This arrangement isasimpleone. Steam 
is supplied to the engines by a vertical tubular boiler, 3 ft. 
in diameter by 5 ft. Sin. high, worked at 80 lb. per square 
inch. The whole of the machinery is finished in the very 
best style, and reflects great credit upon the manufacturers. 





SzwaGe Iengigarion.—The two Bills for utilising the 
sewage of the towns of Blackburn, in Laneashire, with a 
population of 80,000, and of Reading, in Berkshire, of 30,000 
which have been introduced by the respective C tions, 
were passed last Tuesday by committees of the House of 
Lords. The Bills empower the Corporations to large 
tracts of land on which to utilise the sewage by irrigation, and 
were keenly opposed in the Commons as well as in the Lords. 
A very long string of witnesses appeared against them, but the 
evidence in favour of the disposal of sewage in the manner 

was deemed conclusive. 
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COMPOUND ENGINES. 
To tus Eprron or Encingerine. 

Srr,—After ere of your well-digested article on “ Com- 
pound Steam Engines” of the 17th ult., it me to for- 
ward you the enclosed with diagrams, as illustrative of your 
remarks on the behaviour of steam when variously applied 
as a vehicle for imparting motive power. 

The figures shown were from compounded engines, and 
were taken in 1868. In Fig. 1 the cylinder was 16} in. dia- 
meter ; and the low-pressure cylinder from which Fig. 2 was 
taken was 33 in. diameter; stroke, 5ft.3in.; piston speed, 
336 ft. per minute. The steam was supplied nearly through- 
out the stroke, and the valve motion was nearly simultaneous 





—_ 


en 


























areas in the former was as one to four, or thereabouts, in 


the latter it is as one to mght. In point of economy the first 
engine had greatly the advantage, probably because the 
working pressure was not increased proportionately to the 
greater disparity of areas. But this result would not be in- 
oo pad Bike ee Aah ont > hove 
as iently applied at near iler pressure up to int 
of cut-off ; cal ia Fig. 4 it 2 almost sodaced expensively to 
the rarity of the enser. 
A careful consideration will show how deceptive it is to 
judge of comparative economy from well-formed di 
alone, leaving out of view (as the diagrams do) the amount 
of steam ensed or heat expended in passage through the 
engines. The generation of steam may be described asa 
ual process, and not an instantaneous one, and the 
haviour of water as the recipient of heat undergoes 
a remarkable change on attaining to 212°. Up to this 
temperature the heat appears to be pretty uniformly dis- 
tributed by circulation through the whole volume, but after 
this tem ure is reached, it is observable that a certain 


‘| number of water particles only, at distances apart propor- 


tionate to the heat applied, take a new order of arrangement, 
and expanding into globules of steam ascend to the steam 
space. But the application of heat is, as before, on the 
whole surface. The appropriation, however, is very different, 
for each particle of water transformed into a steam globule 
requires to receive 1000° of additional heat, at atmospheric 

, to be thus transformed. And it is evident that if 
such particles were only enabled to receive this amount at a 
similar rate to that of the immediately adjoining particles, the 
generation of steam would cease to be a ual as 
no steam would be developed until the necessary quantity of 
to transform the entire volume at once 
into the steam form. It would thus appear that certain 
particles absorb instantaneously the heat which is being re- 
ceived by their fellow particles over a given area or radius, 
asin no other way could the amount of heat be 
btained immediately from a limited and uniformly distri- 





saree EO ee,” 
2 
fic 3 
tee 
ee 
heat was im 
i, ORIEN ages 


~ Fic.4. 
in both cylinders, the slight expansion curve of Fig. Mbps | 
due to the restriction of steam by the governor. Figs. 3 


4 are from a a“ linder compound engine, Fig. 3 being 
from cylinders 1 i, Siaaaclin ooh, and Ta 6 tens lin- 








der of 48 in diameter, 6 ft. stroke. Valve motion nearly as 
before, but with a little earlier cut-off. Nowin the first 

re was about the 
ile the relative piston 


case, viz., Figs. l and 2, the boiler 
same as in the second case; but 








buted supply. Though the heat absorbed by the aqueous 
matter transformed into steam be considerably greater in 
amount, it is not greater in intensity, or it is not measurable 
by the thermometer, but it represents, nevertheless, so much 
wotive power up for use expansively. But the steam 
can be either so used, or it can be robbed of this heat by contact 
with bodies of lower temperature, or of less intensity ; and 
this condensation or retransformation to water by loss of 
heat is also a process of a more or less gradual character, ac- 
cording to these differences of temperature, intensity, or 
— to transmit heat. Without presuming that the above 


are not known to all en _the statement here 
given may not be unnecessary in pointing to the behaviour 
of steam in passing through the engi 


en 
In your catellons lentes shove rolnesed to, you point to the 
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ez 
diminished amount of surface exposed to the action of the 
condenser in the Cornish engine as sufficient to account for 
ater economy, and that in compound engines this 
ty is porsessed more completely. That the barrier 
or “ heat trap” int betwixt the steam of high tempe- 
rature and the co in the form of the low-pressure 
¢éylinder is the secret of economy in compounding, appears as 
true as that the compound arrangement offers superior facili- 
ties for working with greater safety and steadiness by 
diminishing the variability of thrust in the stroke. Referring 
to the preceding remarks on the formation and condensation 
of steam, let us try to read the di ms in conformity there- 
with, and beginning with the duplicate diagram, Fig. 1, 
follow its curve from the commencement of the piston’s stroke 
to the termination. At this point of termination we see a 
reduced pressure, the result, as before stated, of restriction by 
the governor, for the supply has extended nearly through the 
stroke ; but here the valve changes, and opens cc 
with the large cylinder, the piston of which has also just com- 
pleted its stroke, and during such stroke the piston and one 
cylinder cover have been in open communication with the 
cooling action of the condenser, and the consequence is at 
onee seen at this part of the diagram. 1 ~ oo shows a 
loss of over 20 ib. of pressure instantly, even before any return 
motion of the piston is indicated, and this is not th 
large passages or clearance space to fill up—for in this ase 
these are very small—but because of the large amount of 
cooled surface exposed by piston and cylinder cover requirin 
to be reheated by the incoming steam before this steant 
perform its mechanica] duty. And as no mechanical motion 
need be expected from the heat contained in the sieam, if an 
easier channel! of duty be available for such heat in the form 
of large surfaces of matter at lower temperatures, we may 
here read a lesson of a not unprofitable kind, on the danger 
of furnishing this condition of things, when we require heat 





ite 
pecu 


loss of such a quantity of steam b nsation, as must be 


THE ISLAND OF REUNION. 

Tue public works of the colony of Reunion are of little 
importance or interest, if we except the Route Imperiale, 
and that is more remarkable for being the only road, 
properly so called, in the island, than for any intrinsic 
merits of its own. There are, however, in many places, 
considerable engineering diffieulties which have been well 
surmounted, but as the object 6f a road is to afford means 
of communication, aud as the Route Impériale does not 
afford those means during three or four months of the year, 
when in a dezen places 24 hours rain stops all communica- 
tion, its great merits a doubtful, and its mission un- 
fulfilled. Irrigation w which of all others would be of 
the greatest benefit and importance to the agricultural 
interest, appear entirely lost sight of. For nine months of 
the year the safety of the crops is often seriously compro- 
mised from drought, whilst for the remaining three months 
the island is deluged with torrents of water, which are 
@Hlowed to run to waste into the sea. The formation of the 
island would allow of tanks being constructed at compara- 
tively trifling expense, which would ensure an almost con- 
Terme @ wees for irrigation purpeses. In the year 

854, works were continenced with the view of perfecting 
he incomplete harbour at St. Pierre; but they were sus- 
in 1866, in consequence of financial difficulty ; up 
latter date, jetties and breakwaters to the extent of 
1209 metres of solid masonty bad been constructed, and a 
in covering an area of tet acres had been enclosed and 
dredged to a depth of 12 ft. over one-fifth of its surface, 
and it is asserted that it can be f dredged at the rate 
of 5 francs per cubic metre. 
thriving town of 12,000 to 15,00@ inhabitants ; and already, 
without @ port, concentrates the whole trade of the southern, 
and by far the richest part of the island. The average 
amounted 





for motive power instead of for sm purposes. Now the 
high 


at least equal to the contents of ure eylinder at 
20 lb. pressure, is much less than it would have been had the 
high pressure piston not formed a barrier with the steam 
boiler, so that not only does the low-pressure cylinder furnish 
a “steam trap” betwixt the steam in the high pressure 
eylinder and the condenser, but the high 


cylinder 
supplies aleo « similar purpose betwixt the low pressure 


7 ader and the steam boiler, and thus limits the intensity of 
that absorption or transmission of heat which occurs with 
every change of stroke. 

I think you need not fear, Mr. Editor, to open your 
columns to the ventilation of this subject for some time 
longer, either as an interesting or a profitable subject, for it 
is a subject of ter interest to those of your ers whose 
lives are spent in the charge or management of engines than 
almost any other, and my intereourse with such men, which 
has been must ble and profitable, inclines me to think 
that their capacity to grasp these questions is a satisfactory 
omen of improvement and not retrogression of this great in- 
strument to human and civilisation. 

ours very a 
- Ramsporrom. 


Leeds, June 22, 1870. 





STEAM PRESSURE RECORDERS. 
To tae Epiror or Exersexnine. 

S1n,—In your issue of the 17th inst., you illustrated an 
apparatus for registering the ure of steam ; designed by 
Mir. Bernard Isangk, o at aay” 25, Southamptoe build. 
ings, Holborn, may be had for one shilling a copy of a speci- 
fication of letters patent granted to J. L. Norton and Won 
Bailey for pressure recorders, in which it will be seen that 
Mr. B. Isangk is not the inventor of the recorder described 


by ou. 

; i is just possible that Mr. Isangk may have been in entire 
ignorance that during the last 12 months Norton and Bailey's 
pressure recorder has been represented by agents in every 
manufacturing centre in Europe, and he may, therefore, have 
invented his recorder, in ignorance of the history of the past ; 
if so it is a very curious coincidence. Of course he will 
aceept this as a friendly warning not to introduce his recor- 
ders in countries where Norton and Bailey's are patented. 

Yours most respectfully, 


V. H. Baruey. 
Albion Works, Salford, June 21 1870. 


Tax New Szewaor Works at Hastisos.—On Wednesday, 
a number of gentlemen visited Hastings by invitation of 
the Native Guano Company to inspect the new sewage works 
constructed by the Hastings Sewage Manure Company. The 
pian employed there is the A B C process, the sewage being 
precipitated by means of chemicals, and the deposit atter- 
wards dried by the action of machinery and the heat of waste 
steam, the effluent water flowing into the sea in a state of 
comparative purity. The Hastings works are now producing 
about 5 tons 13 cwt. of solid manure per day, or over 37 tons 
per week. A certain proportion of this weight is of course 
due to the presence of the ingredients which form the A B C 
mixture, including « considerable quantity of alum and clay. 
The manure thus produced continues to sell at 54 per ton, 
and the demand is quite equal to the supply. The producing 
power of the works is expected to undergo an increase as soon 
as the outfall works belonging to the town are more 
thoroughly under the control of the company. On the fall of 
the tide yesterday the machinery was put into full operation, 
and the mode of dealing with the sew was explained by 
Mr. Wigner, the ing director of the Native Guano 
Company. The plan now im operation at Hastings is about 
to be car one at Southam Bolton, and Leeds. Similar 
works—t my mat less perfect in their construction—are in 
operation at m , and as much as 15001. worth of the 
manure has been sold there. The Native Guano Company 
have also made pro to the Metropolitan Board with re- 
ference to the Lo sewage.—Standard. 





t ge entered annually for the last seven years. 
to 50,000 tons, and the average import and export trade 
for the same period to 40,000 tons. The revenue of the 
port from tonnage, quay, and warehouse dues has for the 
same period averaged 300,000 franca, or 12,000/. a year, 
which would no doubt be largely increased by the opening 


THE NEW PIER AT CARDIFF. 

Tux low-water pier recently completed at Cardiff was 
constructed by the trustees of the Marquis of Bute, Mr. J. 
MacConnochie being the engineer. It was commenced in 
August, 1867, and during the following year all the piles 
carrying the superstructure were driven. These are 
of Memel timber, placed 24 ft. apart, and with six piles 
transversely in each row. The total length of the pier is 
1350 ft., and its bresdth 34 ft. 6 in., except at the head, 
where the width Is increased to 100 ft. The roadway, 10 ft. 
above the level of spring tides, is carried upon wrought- 
iron girders, which extends from end to end of the pier in 
two rows, The roadway consists of planking, and a timber 
fence extends on both sides for the whole length of the pier, 
except at the landing stages, where chains are substituted. 
The platform is divided into a footpath for passengers and 
a space for vehicles, while a railway runs along the whole 
length to the pier head. The passenger landing stage is a 
pontoon 80 ft. long and 30 ft. wide, rising and falling with 
the tide, and connected with the pier by a flight of steps 
and landings at different levels. Over the pontoon is built 
a railway station 108 ft. long and 20 ft. high, with waiting 
rooms and office, and i liately adjoining is a tower 
40 ft. high, carrying a dioptric light. Beyond the station, 
sidings to facilitate loading and unloading vessels, are laid, 
a traverser extending across the pier, for connecting the 
main line with the sidings. At the end is placed a 10-ton 
hydraulic crane worked from a large engine close to the 
East Dock basin. A lift also is provided for raising pas- 
sengers or their luggage from vessels alongside. 

At present the extension of the line from the pier connects 
only with the Rhymney RailWay, and trains runs through 
to the Adam-street station, but other junctions will subse- 
quently be made. It ig expected that the pier will be 
opened in the course of the ensuing week. 











“ TRANS-GONTINENTAL.” 
on board a train is a striking 
a Trans-Continental is such a 


of a port. Neither the local nor Imperial Governments will | paper, 


advance funds for their completion, and the Commune, and 


the concessionaire of the port, see no other means for having nN 


it completed than by inviting private enterprise to do so. 
They therefore offer to any company undertaking the com- 
pletion of the works: 1, The gratuitous cession of all the 
above-mentioned works, which have already cost the sum 
of 4,000,000 francs, or 160,000/. 2. The gratuitous cession 
of all materials, tools, implements, machinery, &c. 38. The 
gratuitous cession of all concessions voted by the Commune 
for 99 years in the Extraordinary Session of the “ Conseil 
General” of April and May, 1867. 

Any company undertaking the works would have to find 
capital to the extent of four millions of franca, or 160,000/., 
which is the sum calculated as being required to finish them. 
As the revenue of the port is now 12,0002 a year, and 
would be probably 18,0002. on its completion, any company 
could calculate on a return of 10 per cent. on the capital 
expended. It is certainly a pity that, with works already 
so far completed, and with the security which is offered, 
the colony should still be without any shelter for sea-going 
shipping, and should yearly have to deplore the waste of 
haman life and property. 








GAS-HEATED STEAM BOILERS. 
To tur Eprror or Exctyeenine. 

Srx,—I am much obliged to you for ae ‘our corre- 
spondent, Mr. Pinchbeck, that no fireman wo required 
for such a small boiler, whether heated by coal or by gas, 
and beg now to state that your opinion is fully borne out by 
the fact that there is no fireman in attendance on the Field 
boiler mentioned in my last letter, the engine driver doing 
the little firing that is required, which seldom exceeds 4 cwt. 
per hour. 

I regret that no special experiments have been made to 
ascertain the number of pounds of water evaporated per 
hour per pound of coal, but from other experiments, and the 
slow combustion that takes place, I should estimate it at not 
less than 10 1b. of water evaporated per 1 Ib. of coal per hour. 

Before concluding, I wish to point out to your readers a 
sage on page 460, in the last volume of the paper, on “ Water 
Tube Boilers,” in your impression of last week, which might 
easily be misunderstood as alluding to an unsatisfactory per- 
formance of a Field boiler which had been applied to a steam 
carriage. It is stated: “.. . . and Douce and Field’s steam- 
carriage boiler wasted so much water that it was practically 
inefficient.” Now, Sir, the boiler mentioned above has no- 
thing whatever to do with the boiler well known as the Field 
boiler, and the great number which have been used in steam 
fire engines and in steam carriages have all given the greatest 
satisfaction, and never suffered from the complaint mentioned 


in the paper. 
I am, Sir, your obedient Servant, 
27, Leadenhall-street, June 29, 1870. Laws OLBICK. 


Tas Great Sovrmery Rar.war or Buswos Arnes.—The 
report of the Buenos Ayres Great Southern Railway, to be 
presented to-day, ds an immediate extension to 
Azul, and eventually to Tandill, a distance of about 17 
miles. The work can be executed ahagen gon pe —_ 
and the prosperity of the existing line, which cost : 
per mile. is considered to afford conclusive proof of the de- 
onsen of the —o bo Arp of Mone ane And 
capital is therefore ‘purpose, 

160,000, will be fist isousd. ; 





city, and deposited its passengers in Market-street, the centre 
# i being the first cocasion on which the journey 
broken to San Francisco itself. Naturally 

a public manifestation resulted, and the waters of the Atlantic 
and Pacific were mingled, some of the former having been 
conveyed overland in a bottle. This journey was remark- 
able, ‘not only on aecount of the two incidents named. 
Messrs. of palace car ee built eight 





Puilman, 
vehicles at a cost of 175,000 dollars, and forty days, 


visions 
Gordon press ext in order came a su 
divided into four rooms. A ‘lobby and wine room,’ a lar; 
smoking room with ‘euchre’ tables, and a ‘beautifully 
furnished hair-dressing and shaving saloon.’ Last, but 
most of all, there was the ing-office, with its black 
i ith the latest styles of type for 
This t,’ says Mr. 


& 
mayors, colonels, j 


‘ wealthiest men in 
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HYGIENE OUT OF TOWN. 

Tue records of those numerous visitations that 
swept the whole of Europe at such frequent inter- 
vals, from the thirteenth to the sixteenth centuries, 
are disjointed and incomplete. The details of con- 
temporaneous authors are coloured by an imagina- 
tion excited during the season of trial, or amplified 
by a characteristic exaggeration ; while subsequent 
writers have intensified and eked out scanty facts 
by liberal tradition, and the only statistics given 
are those which imply national destruction. But 
amongst the doubt and uncertainty which prevail, 
this at least is reliable, that, rising out of some re- 
mote country in the then vaguely known East, one 
plague followed another, sweeping on scarcely re- 
sisted, with fatal breath that destroyed wholesale 
those whose habits had courted disease, and whose 
ignorance intensified their terror. Thus, with no 
efforts made to check its progress, save such fanciful 
resistances as were afforded by the nostrum monger, 
who then represented the science of .medicme, 
scourge followed upon scourge, the people falling in 
countless thousands, unable to resist, powerless to 
escape, until the plague, wearing itself out, gradually 
disappeared, leaving the remnant of survivors to 
increase again, and again to perpetuate those habits 
of uncleanness, like those from which the pestilence 
had first sprung in its far-off birthplace, and spread 
like wildfire from country to country, aoane every- 
where congenial food to nourish its deadly flames. 

It is diffeult to conceive how utterly all sanitary 
regulations were ignored in those days. The old 
historians convey to us some idea in telling us 
of the narrow, dark, and crooked streets in which 
the people of cities lived, when uncleanliness was 
stimulated by lack of water, and pure air was 
filtered through filthy emanations, when the alleys, 
which represented streets, served also for the com- 
mon sewers, and household refuse accumulated for 
years in the public thoroughfares. These narrations 
leave us in wonder, not at the fierceness of epidemic, 
but that it did not remain a permanent visitor. And 
within the dwellings, each unit of whose inhabitants 
helped to swell the total of accumulations without, 
matters were no better. ‘That would have been too 
much to e If householders combined to tarn 
their thoroughfares into pablic sewers, it followed 
that the same indifference would extend into their 
houses. Add to.these things that ignorance which 
dictated gross excess of living, or that merciless 
poverty which sternly ordained a state of chronic 
suffering, and it will be understood how readily the 
seeds of pestilence found hotbeds in every street, 
and victims behind every wall. 














cooniige des years since the visitation 
lence found us, ap fir ec te retinas an 
advanced state of soci effected, as unpre- 
ee oe the is’ onl 
work, millions of capital have been expended, 
that the servants of health are turning to i 
aceount in large cities, those results which have 
been deduced from the observation of halfa century. 

But while to-day we have compulsory legislation 
for the centres of our population, and sanitary im- 
provements are more or less felt in every city, so 
the condition of the small communities which are 
scattered throughout the shires, hiding in valleys, 
sunning themselves on hill slopes, is in effect neg- 
leeted utterly, and hygiene out of town is in a bad 
way. 

Pure water and pure air are what almost every 
village in England still has to obtain; these neces- 
sities of life are denied in the very places where 
they are naturally most abundant, and this is simply 
because the one main want is overlooked or ne- 
gleeted—that of dealing with the waste material 
thrown off daily by the inhabitants. Thus, sewage 
exhalation affects everything. It impregnates the 
air, it saturates the water, it hangs about the con- 
tracted dwellings, and rises in a deadly miasma 
from the ground, a very atmosphere of disease. 
The means of purification Nature thus adopts in 
liberating atoms of the fermenting mass and dis- 
Seminating them to be worked up again in useful 
combinations, is a never-ceasing process subtle and 
invisible, but. made apparent in its immediate re- 
sults by the mortality of those who live within the 
influence of the impurities they have created, and 
court nearly as i y as has been done in 
the past the approach of epidemic. 

This is no exaggeration. Visit ahundred villages 
in the home counties, and you will find most of them 
rustic hotbeds of disease. Favourable natural circum- 
stances sometimes combine to produce more favour- 
able results. Facilities for drainage ready to hand, a 
plentiful water supply, these may exist, and the con- 
sequence of their presence is emphatically visible on 
the bill of mortality. But the same conditions of 
impurity exist, and the accident of locality is alone 
the saving element. 

In other places, and these rule for the most part, 
sewage matter remains stagnant, and wells supply 
the want of the population. As a t of more 
than one cares to count, let us take a little village in 
Essex, whose poor people were more than decimated 
of late. A pretty spot, where cottages dot the green 
sheltered lanes, or stand on hill sides, with their 
little lots of garden ground in front and at. the rear, 
with here and there dilapidated rows of tenements, 
on which at once, despite the habit of summer 
greenery in which they are half concealed, you 
would lay your finger as the lurking places of fever, 
That was the favourite, the natural disease of the 
village; it was a fixed tenant, coming: in force 
sometimes, and eutting down in wholesale, then 
making a feint of retiring, only to return, before it 
disappeared for a season, to make its work still more 
complete, 

The water supply was gained from wells, sewage 
matter had long rendered the rude and partial cess- 
pools unavailable. The ground became the sewer, 
the space in front of the cottages the receptacles 
for the daily refuse and impurities, with here and 
there a tub beside the houses in which matters were 
collected for removal at a convenient season, So 
the sewage saturated the ground, percolating into the 
wells, the linings of which nand decayed by age 
searce retained the earth ind, much less excluded 
the filtration, and the water came up in the mosa- 
covered bucket cold and bright and clear, but with 
death in it. Didthe sun pour down in a ferven 
of summer heat, the ground was all alive wi 
sewage fermentation, acutely visible to the senses, 
whilst rain soaking the ground carried with it yet 
more impurities into the wells, So gc ig Saige 
fever could scareely refuse to come, and, then, con- 
fined within contracted. rooms, urged by perverted 


instinct to check ventilation to the utmost, the |im 


miserable villagers crowded together, the living and 
the dead, those who had been, quickly ing for 
death those who were left, while the di multi- 
plied with a fearful ratio. 

A small outlay of capital.hes changed all this; a 


now, after years} i 








long shall we have fever-stricken villages and filth- 


developing villagers. The enactments enjoining 
sanitary improvements all through the country are 
numerous enough, the facilities for raising money 
for needful works are great enough ; but while im- 
provements are optional not imperative, the old 
groove will be followed : there is neither time nor in- 
clination to shift into a new one. Then, oo 5 

promoting sanitary improvements dele- 
gated?—to the local boards. Aedeaniones elie 
had it not been so painful, has been almost without 
an exception afforded us by the exploits of the 
various metropolitan vestries. If, then, these City 
persons meet only to exhibit their startling yp 
what is to be ex of a body of people in au- 
thority who are infinitely more ignorant and more 
indifferent to sani improvement, or indeed to 
improvements of any than such City worthies ? 
To carry the matter one step further, let us cite 
the instance of Calcutta to whose drainage works 
we referred last week. No city in the 
world needed reform more than that one, but it was 
not until after years of delay and opposition, that 
the works have been so far com amidst the 
difficulties created by municipal jealdusies which. 
have at last culminated in the recent absurd denun- 
ciation of the whole scheme. 


The indifference of landlords EOP serious 


obstacle in the way of sanitary improvements. 
There is an to sink capital in any 
work which useless, because from time im- 


memorial the ancient system has been handed down, 
and has met the requirements of successive 
tions. To effect improvements, too, which to be 
effectual must be thorough, mean in many, indeed 
in most, cases, complete ition and reconstruc- 
tion, and the outlay is guaranteed by no 
return for the investment. In the contentment of 
tenants, landlords find a good excuse, and tenements 
are allowed to remain until wre f are held together 
by thatch and ivy, and. ultimately become too ruin- 
ous for the habitation even of such occupants as cling 
to them to the last. But the indifference of those 
most interested is the greatest. difficulty. of all, 
Custom and ignorance are the most serious obstacles 
to encounter ; the custom of ages, the i of 
the past, perpetuated in the present. Not all the 
ravages of fever, not all the outward visible signs of 
the fatal aay ey sewage eka de avail © 
impress upon ortunate peo dangers 
thie situati wantonly, needlessly added 
to each day. There remains, therefore, to be 
adopted such stringent measures as shal] coerce such 
people into a sanitary grooye, and ely undo 
the wo of popes by a ys ¥ <a 
ages. Give to the people, who are the represen 
tive inhabitants of the representative English 
villages, means practically perfect for disposing of 
their sewage, give them a plentiful water supply 
and abundance of pure air, leave them unwa' . 
and you shall find them shortly returning to their 
unclean practices, regardless of the water bronght 
to them, and stil] intent in checking the means of 
ventilation provided for them. 

The broad fact confronts us, then, that 


not only 
is the sanitary condition of our villages di ul 


from themselves, and they can 
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facility is given to parishes for obtaining funds 
wheresith to execute necessary works. It is not 
enough that landlords are invited to aid the good 
cause by setting a liberal example of improvement. 
ion in such matters is ing if not impera- 

tive. It should bear alike upon the owner of the soil 
and the tiller of it, enforcing upon the one the re- 
ibility of the needful works, upon 

e other the o requisite for their main- 
tenance. Such a change is quite possible of attain- 
ment. It is to be effected by makang such measures 
compulsory, by taking the conduct of them out of 
local hands and incompetent heads, and placing it 
under the superintendence of those who can properly 
see carriéd out what science has decided to be need- 
ful. And if once such a measure were made law, 
and recognised, a new sense of responsibility would 
be gradually awakened in the minds of villagers, and 
a careful inspection would change the aspect of 
affairs. 

Such a reform must be effected gradually but 
thoroughly, and energetically. Three things have to 
be gained by it, pure air, pure water, the carriage of 
sewage where it can be made useful. These require- 
ments mean new construction. The model village 
has to replace the existing one; the present contami- 
nated wells have to give way to a pure and liberal 
water supply, and sewage matter has to be assigned 
another duty than the deadly one to which it is 
now devoted. And such a change involving, of 
course, considerable outlay of capital at first, would 
ultimately become a source of profit without even 
taking into consideration the saving of life that 
would be effected. As a rule, sanitary works for 
villages may be laid out and maintained cheaply. 
The rustic water works may be of the most elemen- 
tary character; the supply taken from the most 
eligible source—it may be from a well sunk for the 
purpose, free from all possible sources of pollution, 
or it may be from the nearest stream, can be dis- 
tributed throughout the village, if circumstances are 
favourable by a fall of water, or if not, by steam 
power. The sewage matter may be dealt with in a 
manner equally simple ; the general house drainage 
being carried off by pipes for immediate distribution 
over the land, while the more solid sewage matter 


may be allowed to accumulate in impermeable 
cesspools to be removed at regular periods. In 


many cases, no doubt, the surrounding levels would 
involve the pumping of the general drainage, which, 
although a small matter, would of course form a 
serious consideration in carrying out works on so 
primitive a scale. It often happens also that, in- 
stead of being scattered over a considerable area, the 
houses of a village are gathered together on each 
side of the single street or round the green. 
Such an arrangement presents greater facilities for 
disposing of the solid sewage matters, for it is under 
such circumstances as these that Captain Liernur’s 
pneumatic system could be advantageously applied, 
and all faecal deposits could be = removed with 
the least possible expense and trouble. 

The third requirement for making perfect the 
village sanitary arrangement is, that the cottages 
and dwellings of the poor should be so built as to 
afford at least the maximum allowance of cubic feet 
of air to each person. To comply with such a re- 
quirement is, however, a serious matter, involving as 
it would the destruction and reconstruction of three- 
fourths of the cottages in all the villages over Eng- 
land. Reform on this point rests much with 
landlords, who naturally prefer to patch their 
property to the last, whilst the tenants are either 
too indifferent or too miserably poor to complain, or 
have an affection for the old places, and the evils of 
a contracted living room, at all events the least of 
the three, might be left for consideration until some 
steps had been taken to remove the two other and 
most important ones. 

It is, however, vain to think that much will be 
done until efficient legislation provides for the diffi- 
culty. Private enterprise will do something, private 
philanthropy will do a little, but neither private 
enterprise nor philanthropy can accomplish these re- 
forms broadcast. 

Only a few years ago, and the State interference 
with individual rights would have raised an outcry 
in defence of the liberty of the subject. But we 
are passing by that time, and the measure for com- 
pulsory education, which will make its influence felt 
m every village when it is in force, is the first of 
many future Acts that will help the masses to 
good, to which they are powerless or unwilling to 

ip themselves. ‘To enforce universal education, 
however, without enforcing some observance of 





sani laws, is, however, not a little un ical. 
When Brigham Young used to receive, mang 
time of the Pacific Railroad, a batch of converts, 
“ipa jae — > with oes — 
fatigue of wee wagon journeying, 

rte pte yr eed ee yes ies, or the work 
of daily life, till they had recovered entirely from 
all the effects of the long march, and that then 
would be time enough for them to pass along into 
the places assigned to them. Time presses with 
us, and we cannot pone the great work of 
national education, till such a season as our vast 
army of labourers shall have been — reco- 
vered from the habite and customs of a bygone 
time, but at least the two great labours can go for- 
ward hand in hand, and the physical condition of 
the working classes may be elevated together with 
their moral state. 


THE ACCIDENT AT NEWARK. 

A RatLway accident, attended with such dis- 
astrous consequences as those which resulted from 
the calamity at Newark on the morning of last 
Tuesday week, is fortunately but of very rare oc- 
currence in this country, and still more rarely is it 
that such an accident, when it does occur, can be 
traced to a cause involving so little blame to the 
railway officials. With the details of the Newark 
accident our readers have already been made fa- 
miliar by the daily press, and it is therefore quite 
unnecessary that we should enter into them here ; 
but with regard to the cause of the disaster 
it may be desirable that we should say a few 
words. From the evidence given at the in- 
quest, it appears certain that the accident resulted 
simply from the breaking of one of the axles of 
& wagon on an up fast goods train. The fracture 
of this axle threw some of the wagons off the line, 
causing one of them to foul the down line of rails, 
where it was run into by an excursion train from 
London; this collision resulting in the engine 
and several of the carriages of the excursion train 
leaving the line, while the other carriages were more 
or less injured. The arrival of the excursion train 
followed so quickly upon the fracture of the wagon 
axle that there was no time to take precautions to 
guard the down line ; and, in fact, the excursion train 
appears to have past the goods train and the whole 
damage to have n done before the driver of the 
goods train really knew that the down line had been 
obstructed. The serious character of the disaster 
was in fact the result of an unfortunate combina- 
tion of circumstances which could scarcely have 
been anticipated. If the axle had broken a few 
minutes later the excursion train would have been 
past, and the fracture would probably have resulted 
only in a greater or less delay of the traffic ; or, if 
it had happened a few moments earlier, there would 
have been time to have taken steps for protecting 
the down line, and all further damage would have 
been averted. Unfortunately, however, we have to 
write if before both of these suppositions, and 
hence, in place of an accident which would probably 
never have been known outside the small circle of 
railway officials especially concerned, we have a 
calamity resulting in the death of eighteen persons, 
and spreading affliction into dozens of famihes 

Stripped of its terrible surroundings and regarded 
merely from an engineering point of view, the New- 
wark accident affords no new lesson; but it may 
nevertheless serve to enforce strongly a lesson al- 
ready well known if not regarded with sufficient 
attention. The fractured axle broke just inside the 
boss of one of the wheels at the point where its dia- 
meter was reduced suddenly from 4} in. to 344 in., 
and an examination of the ioateel axle shows the 
presence of a flaw—doubtless of gradual formation 
—extending all round and leaving a sound portion in 
the centre measuring from but 2#in. to 3 in. across, 
The wagon was the property of the Manchester, 
Sheffield, and Lincolnshire Railway Company, and 
the axle, which was of the well-known make of the 
Patent Shaft Company, was delivered to the railway 
company in 1852. Of the number of miles it had 
run, or of the time it had actually been in use, there 
are no means of obtaining accurate information ; 
but we have no reason for supposing that it had 
seen an exceptional amount of service, and there 
are probably hundreds, if not thousands, of axles 
a which are of greater age, and which have 
probably run a greater mileage. The axle appears 
to have been of good material, and regarded in the 
light of ordinary railway practice, its owners could 
not be said to be incurring any special risk by its use. 
The question then arises whether or not “ordinary 











railway practice " is defective in this particular, , and 
to 6 ante xian oo talave Eas We are 


strongly inclined to regard as untrustworthy, and 
we believe that if all now in use were taken out 
and examined, an important percentage would show 
signs of flaws at the shoulder we have referred to, 
It must be remembered that if an axle has not to 
be thrown on one side on account of the wear of 
the journals, or on account of the class of wheels 
or vehicles to which it belongs being condemned, it 
in all probability continues to be used until it either 
fails in some way, or shows direct signs of failure. 
Under these circumstances, it is all-important that 
an axle should be so proportioned that the signs 
of failure when they do occur, should occur 
where they are plainly visible, and not where 
they are hidden, as they so very frequently are in 
the case of axles of the class to which that which 
broke at Newark belongs. Fortunately this fact 
is now very generally recognised amongst railway 
men, and axles with deep square cut shoulders be- 
hind the wheel bosses are gradually rigor = 
reckoned amongst things of the past. Suc 
shoulders are totally unnecessary, a difference in 
diameter of, say, ,4,1n., or even } in. between the 
wheei seat and the axle, just inside the boss, serving 
every purpose, while even with this small difference 
of diameterthe shoulder should be united to the wheel 
seat by a small radius, all ‘ nicks” being carefully 
avoided. ‘The axle which failed at Newark was of 
lighter proportions than those which would now be 
used for the same service, and this lightness no doubt 
increased its tendency to failure. But even the 
heaviest axles cannot be regarded as everlasting, 
and the great thing appears to be to so proportion 
them that when signs of failure do arise they may 
occur at a point where they are sure, with ordinary 
care in inspection, to be detected. 








DOUBLE STEAM BOILERS. 

M. C. Feurx, of Paris, has recently communicated 
to the Bulletin Mensuel de la Société des Anciens 
Elevés des Ecoles Imperiales d’ Arts et Metiers, a pro- 
posal for a system of double steam boilers which, 
although not absolutely novel, nor yet perhaps 
capable of very general application, is yet well 
worthy of some notice in our pages. The system 
advocated by M. Felix is a very simple one, and 
consists merely in adding to an ordinary boiler a 
second boiler so arranged that it is heated by the 
steam in the first. Thus, in one case, it is proposed 
to provide the first boiler with a dome of unus 
size, this dome being divided horizontally by a plate, 
from which tubes depend into the steam space of 
the boiler. The upper part of the dome above the 
division plate forms, in this case, the boiler from 
which the steam is drawn for the supply of the 
engine. ; 

The first boiler is heated by a fire in the usual 
way, but inasmuch as all the steam formed in it is 
condensed by contact with the tubes of the second 
boiler, the contained water is evaporated over and 
over again, and the only fresh supply needed is 
that required to make up losses by | . tis 
claimed as one of the advantages of the system that 
inasmuch as there is no renewal of the water in the 
first boiler (except the slow renewal rendered 
necessary by leakage) there can be no formation of 
incrustation on the surfaces exposed to the fire ; 
while on the other hand in the second boiler—where 
of course incrustation will form as usual—none of 
the surfaces incrusted are exposed to a higher tem- 

rature than that of the steam in the first boiler. 

ese are, of course, undoubted advantages, but 
whether they are of such great value as to — 
the extra cost of a boiler constructed on the 
**double” system is another matter; in some in- 
stances we believe they may have this value, but 
certainly not in the majority of cases. 

It is, of course, necessary in order that the heat 
may be freely communicated from the first to the 
second boiler, ee soars ann be worked at 
a higher pressure e latter. M. Felix proposes 
a of pressure of two Lomeuphenns, oraheus 
30 Ib. per square inch, and of course the higher the 
difference of pressure, and the greater therefore the 
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difference between the temperature of the steam in 
the two boilers, the less will be the area of heat-ab- 
sorbing surface which it will be n that 
second boiler should have in patron, J: a 
quantity of steam. M. Felix assumes as the 
of his calculations concerning the requisite area of 
what we may term the intermediate heating surface, 
that one square — of such ae eo 

8 kilogrammes of water per hour for 

(centigrade) of difference of temperature between 
the steam and water. Reduced to English dimen- 
sions, this is equal to an evaporation of about 
0.9 Ib. of water per square foot of steam-heated 
surface per degree (Fahr.) of difference of tem 

ture between the steam and water. No doubt 
results as high as this have been obtained in 
certain cases where there has been a rapid circu- 
lation of water over the steam-heated surfaces ; 
but these are exceptionable instances, and in ordi- 
nary practice—taking into consideration that the 
surfaces are liable to become coated with incrusta- 
tion—it would not be safe to depend upon a rate 
of heat transmission more than one-third as great 
as that above mentioned, or, say, a transmission 
equal to the evaporation of 0.31b. of water 
square foot of surface per hour per degree of differ- 
ence of temperature. 

With steam at a pressure of 90 lb. per square 
inch in the first, and 60 lb. per square inch in the 
second boiler, there would be an available difference 
of temperature of about 24°, and according to the 
data just given the evaporation in the second boiler 
would thus be equal to 24x0.3=7.2lb. per square 
foot of ‘‘intermediate” heating surface per hour. 
In other words, about 8.7 square feet of “ inter- 
mediate” heating surface would be required for each 
cubic foot of water to be evaporated per hour in the 
second boiler—an area which it would probably 
render the cost of the double boiler nearly, or quite, 
equal to that of two boilers of equal power con- 
structed on the ordinary system. 


is 
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THE DECORTICATION OF WHEAT. 


Tue decortication of the wheat necessarily forms 
a most important part of any system for producing 
thoroughly good flour; but the difficulty which ex- 
ists in effecting this decortication successfully is a 
matter well known to all millers, and those practi- 
cally acquainted with corn-mill machinery. A 
century ago, when Smeaton first gave his attention 
to flour-mills, these mills were almost identical in 
their general construction with those existing some 
six hundred years earlier. Smeaton first commenced 
building steam flour mills, or rather ‘‘ steam water” 
mills, for they were driven by overshot water 
wheels supplied with water from reservoirs into 
which it was raised by Newcomen’s atmospheric 
engines. This arrangement, which Smeaton also 
applied in a number of instances at mines, was of 
course a very defective one, and in use was attended 
with little or no success. At length, however, in 
1786, the Albion Mills, situated near Blackfriars- 
bridge, were built under the directions of John 
Rennie, and were fitted by Messrs. Boulton and 
Watt with one of their engines for driving the ma- 
chinery by steam power direct. In the construction 
of both the engines and machinery of the Albion 
Mills there were introduced all the improvements 
known at that time, and it was in those mills that 
John Rennie first introduced cast iron as a substi- 
tute for wood in the construction of the shaft- 
ing, &e. It was at the Albion Mills also that the 
revolving screen was first employed in this count 
for the purpose of cleaning the wheat, althoug 
such screens had been previously used in America, 
in which country, in fact, smut mills and rubbers 
were known as early as 1780. However, the re- 
volving screen did not act satisfactorily, and, not- 
withstanding the improvements made in it, it was 
felt that there was a want of some more powerful 
arrangement for rubbing off the dusty beard and 
wrinkled skin of the grain. This led to the con- 
struction of smut mills of all kinds, and Smeaton’s 
improved bolting machine was remodelled to adapt 
it for milling and cleansing the wheat, while a 
number of other contrivances, such as wire brushes, 
conical rubbers, corrugated sheet iron cylinders, re- 
volving discs, and rough stone surfaces, &c., were 
introduced for the p None of these ar- 
rangements, however, can be said to have achieved 
any im ¢ success, and the fact that Smeaton's 
remodelled bolting machine has held its place until 
this day is well known. 
Now, before speaking further of decorticating 


It is 
these various causes that the various species 
wheat—more numerous than those of any other de- 
scription of grain—have no doubt been produced, 
the whole having in all probability sprung from one 
— stock. In this country alone there are a 
ozen different varieties under cultivation, and the 


relative proportions of the parts in these varieties 
differ causianbiae. Moleschott, in his “ Physiologie 
der Nahrungsmittel,” shows the difference which 
exists in red x rtions of two of the pri 
constituents of wheat—namely, starch an 
—contained in grain cultivated under different con- 
ditions and in different climates. These proportions 
are as follows : 


Per Cen of 
Gluten. 

Soft Odessa wheat nie 14.4 68.20 
American Georgian wheat 14.36 68.92 
= Michi . 16.24 66.90 
White Poland wheat aie 85.10 38.91 
Silesian wheat ... ove 22.64 61.68 
Pomeranian wheat 13.59 58.78 
English wheat .. 19.64 45,99 


Nor are the inorganic matters found in similar pro- 
portions in different classes of grain; the quantity 
of phosphoric acid present, for instance, varying 
from 40 to 50 per cent. 

Bearing these facts in mind, it will be seen that 
millers, in selecting wheat for grinding into flour 
for food, should pay attention to two points, namely, 
the proportion of the nutritious constituents and 
the percentage of fine flour obtainable. A simple 
inspection will enable the practical miller to esti- 
mate this last qualification with tolerable accuracy ; 
but the former is beyond such a method of estima- 
tion, as it, in fact, depends more upon chemical 
than mere practical considerations. 

This leads us to another and still more important 
point, namely, the treatment of the grain during 
the process of manufacture into flour. Assuming 
the possibility of a perfect treatment, wheat ought 
to yield from 97 to 98 per cent. of nutritious matter, 
and only from 2 to 3 per cent. of indigestible woody 
fibre ; or, in other words, supposing the possibility 
of a perfect separation of the flour from the bran 
and other similar matters, wheat ought to yield 
from 90 to 92 per cent. of pure flour, and only 
from 8 to 10 percent. of bran and other substances. 
We may here recal the researches of Mége Mourie, 
which will more fully explain the great loss which 
accompanies the general practice of flour mills. 

If we refer to the annexed engraving, Fig. 1, 
which represents a microscopically enlarged section 
of a grain of wheat, we shall observe at the upper 
end the “ beard,” which consists of very fine hair 
tubes varying in colour from a dirty white to a 
brown, These capillary tubes are probably intended 
to place the interior of the grain during its develop- 
ment in communication with the atmosphere, and 
hence the nature of the beard is such that when 
the grain is taken from the ear and freely exposed 
to the air, it—the beard—soon becomes thickl 
coated with minute particles of dust and dirt. it 
this dust, &c., is not removed from the grain before 
grinding the latter, the quality of the product will 
be diminished and an inferior appearance will of 
course be given to the flour, 

Referring again to Fig. 1, it will be noticed that 
at the lower end of the grain there is situated the 
‘* germ” or “ embryo,” the inner of this germ, 
which is marked 10, and which will be readily dis- 
tinguished from the other portions of the grain, being 
a hard, yellow, gristly, oily substance of di 
flavour. This i i i 


grinds under the stones into ve 
which not only give a dull, dark to 
but are also very injurious to the quality of 
latter, being indigestible. 

By a somewhat closer examination 





ble | 





The four skins we have enumerated form the 
“bran” proper, and they are followed by the fifth 
skin, or /es(a, which has more or less of an orange 
yellow colour in the different kinds of wheat, and 
which has a cellular structure as shown. The 
testa adheres to the kernel very closely, and it is 
succeeded by another very thin and colourless skin, 
indicated in Fig. 1, this skin being also closely 
united to that which follows it, so that the two can 
only be separated with difficulty. 

The most important, however, of all the skins is 
the last, or embryo membrane, marked 6 in the figure. 
This embryo membrane is quite colourless, has a 
cellular texture, and contains a —_ high percent- 
age of phosphoric acid and ape t extends from 
the embryo or germ (marked 10 in Fig. 1) to the 
other end of the grain, and forms an envelope 
which is impermeable by water. Thus, if a grain 
of wheat be immersed in water the five outer en- 
velopes will be penetrated in a few hours, while the 
embryo membrane will resist further permeation, 
and the kernel will be found dry and brittle even 
after several days’ immersion. Even if the five outer 
skins be removed the embryo membrane still retains 
its power of resisting the entrance of moisture, the 
only point at which the water can gain access to the 
kernel—and then only after long unmersion—bei 
at the embryo (10) where it is unprotected by the 
membrane, a8 in Fig. 1. In the event, how- 
ever, of the embryo membrane being or 
removed, or even scratched, the water will 


substances possessing 
capable of such action and conversion in the bodies 
with which it is brought into contact, as is necessary 
for the development of the plant. 

The farinaceous matter of the kernel (marked 7 
in Fig. 1), which comes into immediate contact with 
the embryo mem is somewhat hard and brittle, 





and, although not perfectly white, it is most nutri- 
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tious, and would make bread of the highest quality NOTES FROM THE NORTH. cation of steam to warlike purposes. The value of the appli- 
if it could be pactactly sdpenshed from the bran. Gisstow, Welacitay. | referee tne 2 mers at ane, Sets 
Being, however, as we have said, hard and brittle, Glasgow Pig-Iron Market.—There is at present rather ® | from Within an hour ead aner the andar ae 
pena oye an rer hegtter ened anes Aap am pew par Ah ogee th tee Lee Fd iron. This day | received to march from Edinburgh. 
t not gives a dark to flour, | week igh as one month was 3 
Se one quality of ¢ Soften | causing it pai “Neat day a moderate business was done at from 1d. A wee Sian Soa fe Dov potin— oe ava 
; : to 3d. per ton less, while on Fridey there was « further de- b spopered ye ly of ‘water 
to be largely intermixed with bran, the . : from reservoirs at Monikie—the water shut off 
ate : : : cline. Monday the market was a little firmer, especially at : 
quantities of dust and dirt which are mingled with | ih. close, and it was firm yesterday, but there was very each evening at seven o'clock till six next ve 
—— little business done. Jo-day the market has been flat, busi- pied ie eee Dundee to look out for 
‘That part of the farmaceous matter marked 8, in | ness being done at Gls. 1}d. to 50s. 10)4. cash, and Gs. dd. | MOONE RINE BOIS ANIMAS ee coach § = 
Fig. 1, is neither so hard nor so nutritious as the | to 60 4d. one month, | There is little change in the prite of | comitteo had visited the Isla, and the loch of Lintrathen, 
layer marked 7, but it yields a whiter flour, 1s it is | makers iron, The quotations for qpecia rae ee cd. ; | and the river Melgum, the view of ascertaining the extent 
not so largely mixed with the les of the bram. |X 1 Summeriee G4e. 6A. No 1 Langloan, 636.; No. 1| Of these.as sources of a now water supply. In the absence 
The interior or centre of the kernel is softer than | Calder, 62s. 6d.; and for No. 1 G.M.B., 6us. 6d-; No. 8, 50s. | f any — ——a he might say that the 
the parts which surround ft; and it is the least | The shipments of Scotch pig iron for the week ending on | Somers! feelin Ba yd my pag gy oan aa 9 


nutritious; yet it yields the finest and purest 
quality of flour for the reasons we have stated, 
(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippLesproven, Wednesday. 
The Cleveland [ron Market.—Yesterday the Middles- 
brough iron market wae well attended, but the Exchange 
was very thin until nearly twelve o'clock. The market is 
announeed to open o and iD carrying 
on business in 1 eadeayour to be 
punctual, as many people from a distance arrive regularly by 


train, and are anxious to leave the town again twelve 
alteration in Z Which re- 
; No. 8, 53s.; 


o'clock train. There wilt no 
main as follow: No. 1, 56a, % No. 2, 


and No. 4, 624, ae yee 
purchasing Manin they about 
is course 

This ey Eee ana 





ears ago ® Linthorpe Iron Works a 
mane in Exorsexnina. There were then only font fariaces 
Now other two are The new furnaces are isely 
the same as those which we have eo vpe 4 t they 
are larger, the dimensions being as follows: 80 ft. high and 
21 ft. 6m. in the bosh. Lloyd andl Co. have now, perhaps, 
the finest set of blast furnaces in the kingdom, will be 
able to produce about 100,000 tons of pig iron per annum. 
The tapping of the furnaces on Saturday was the occasion of 
rejoicing. A large company assembled at the works, which 
were decorated with Miss Hopkins and Miss Wilson, 
daughters of partners in the firm, tapped the furnaces, after 
which about two hundred were entertained to a 

umpt lunch The whole of the furnaces have been 
erected from the designs of the able engineer of the company, 
Mr. Gijers. 


Presentation to Mr. John Kane.—On Saturday last, at 
Darlington, in —— of his services to the ironworkers, 
as the president of the union and the operatives’ secretary in 
the Board of Arbitration and Conciliation, Mr. John Kane 
was presented with a testimonial isting of a gold watch 
and appendages and 60/.in a purse. Mrs. Kane was also 
presented with a gold watch. 


Great Embezzlement in the Iron Trade.—This afternoon 
Thomas Brockett, a young man who has for some time been 
as cashier for Bell Brothers, the owners of iron 
works at Walker, Washington, and Port Clarence, arrived 
from London in the custody of a Middlesbrough detective, on 
a charge of having embezzled 500/., the moneys of his em- 
ployers. Since the warrant was made out for his apprehen- 
sion, it has been discovered that the actual sum embezzled is 
over 2600/. The young man will be committed for trial. 








Frooprse or Mrves.—In January last Mr. T. Wynne, 
Government | tor of Mines, called a meeting of the pro- 
prietors of collieries in North Staffordshire, to consider the 
d Jation of water in the mines in the Tunstall 





were felt at Bycars colliery, and then the ietors of the 
Newfield colliery were overpowered by the water, and were 
obliged to stop most of their pits, to the loss and incon- 
venience of manufacturers of Tunstall. Mr. Wynne 
strongly advised that united action should be taken to prevent 
the progress of the water. Mr. R, H. Wynne, mining en- 
gos. esented a report at an adjourned meeting, in which 

cleariy set forth the full extent of the danger, and pointed 
out what ay to be done. Owing to a want of unani- 
mity among the proprietors no course of action was agreed 
upon, and the inundation has been gradually increasing, not- 
withstanding the of the season. As predicted by Mr. 
R. H. Wynne, the Winghay mine has filled to the level of the 
deepest pit at the Jackhe: iery, and the Hen- 
hurst mine commenced to fill. ( must inevitably soon 
become inundated also, and the stoppage of work and damage 
to ere dat be extromely serious. Mr. T. Wynne’s esti- 
mate of og the mines (10,000/.) is probably under the 
mark, and still nothiog has yet been done to check the pro- 
gress of the water. 





iron on 
Saturday last amounted to 10,325 tons, being a decrease of 
2543 tons on the shipments in the corresponding week of 
last year. 

The Malleable Iron Trade—Most of the malleable iron 
workers of Lanarkshire “ turned in” last week, that is, most 
of those who then remained in Scotland. As 1 mentioned 
previously, a large number had gone to England, where there 
was, and I believe still is, employment for more men than 
can be got. A iy number of the ing furnaces were 
fired up on W: ay night, but still a number does 
not necessarily mean all. I may mention that at one esta- 
blishment where there are sixty puddling furnaces, only six- 
teen are at present working. orders are numerous, but 
the available men are few. The ironmasters are meeting to- 
day to consider what they shall do in respect of the claims 
which the workmen are to make at the forthcoming meeting 
for arbitration upon the recent dispute, but the result of the 
meeting has not yet transpired. From all I can learn, there 
is no yery strong desire on pt on of the employers to agree 
to form @ permanent board of arbitration and _ conciliation, 


.| similar to that which exists in the north of England, and 


which has done so much good during the last fifteen or six- 
teen months to prevent strikes and leck-outs, and thus to 
maintain friendly relationships between the employers and 
the workmen. The Scotch ironmasters could not follow a 
better example than that which has been set them in the 
north of England. 


Compass Deviation.—The closing lecture of the course of 
instraction in compass deviation and correction, which I 
formerly referred to as having been instituted by the Uni- 
versity of Glasgow, and the Institution of Civil Engineers 
and Shipbuilders in Seotland, was delivered last week. The 
leeturer discussed the subject in the following order: He 
gave an experimental account of the magnetic laws which 
operate in producing deviation, and explained the observa- 
tions which should be performed to determine the magnetic 
character of the ship before she goes to sea. He then dis- 
cussed the best method for determining the deviations with 
the ship’s head on each point of the com and of applying 
them with quickness and accuracy. But as the deviations as 
determined at one station are not reliable in all latitudes, 
several modes were explained for determining by means of a 
few observations the deviations on all the other points, 
whether the ship was in or at sea, Next followed an 
aceount of the error introduced by the heeling of the ship ; 
and the lecture on Friday, which lasted two hours and a half, 
was chiefly employed in discussing the mathematical theory 
of some — that were assumed for convenience in the 
previous lectures. 

Steam Ploughing—During last week experiments were 
continued for several days on the lands of Ormiston Hill, 
Kirknewton, Mid-Calder, with a view of testing the capa- 
bilities of Thomson's traction engine along one of the four- 
furrow ploughs made by Gray, of Uddingstone. The plough 
in question is to be used along with one of these traction en- 
gines in ploughing reclaimed land in California. The en- 
gine which was used is oné of eight horse power, made by 
Messrs. Tennant and Oo., Bowershall Engine Works, Leith, 
for the Ouva Coffee Company, Ceylon, and costs 6501. Ease 
and regularity were 5 ly noticeable in the working of 
the engine. The facility with which it was turned—the 
wheels aving searcely a mark upon the ground—was suffi- 
cient to show that the engine might be available for cultivat- 
ing any land that could be worked by horses. In the opinion 
of practical farmers who were present at the trials, the work 
was well and regularly done—the furrow-slice being generally 
6iby 10in. Regularity in depth could not be secured, as the 

lough worked across the old furrows. It worked at about 
Souble the usual rate of horses plougliing, and with the im- 
provements in the plough to adapt it better for working 
with a moving engine, which these experiments may suggest, 
it is considered that the engine will be yams ype pg 
for ploughing, and that it may besides be turned to good ac- 
count in many other ways about a farm. 


Application of Steam to Military Purposes.—One of the 
steamers was eroployed in an experiment which was 
made a few days ago at the Easter-road Barracks by the 
Edinburgh Militia Artillery, and which’ is noteworthy as 
robably the first time that heavy guns of position have Be 
fondled with ease and rapidity without horses, bullocks, or 
elephants. By means of the engine two guns of 50 cwt. were 
moved at six miles an hour, and wheeled while moving at 
that rate in a space of eight yards in breadth. They were 
placed in position with precision and rapidity that could 
scarcely be attained by any other means with guns of equal 
weight. This, it may be remarked, is the first time that Thom- 
son's road steamers have been actually 14 to heavy artil- 
lery. It is extremely probable that they will be largely used in 


futare in military operations. A number of them are bein 
made for the British and Indian Governments, and they wi 
not unlikely in futare be in constant use by all civilised 
armies. The experiment referred to will, therefore, be quoted 
in future as the commencement of a new and important appli- 
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such an extent as would afford a supply for 1000 days; and 
the work could be accomplished at a reasonable outlay. The 
cost of the scheme is estimated by Mr. Leslie,.C.E., Edinburgh 
at 150,0002. 

Greenock Water Trust.—At the ordinary meeting of the 
Greenock Water Trustees held yesterday, it was reported 
that the water in Loch Thom in the compensation and 
small reservoirs amounted, on the 25th of June, to 287,602,106 
cubic feet, or a supply for all purposes for seventeen weeks ; 
so that, so far as the present summer is concerned, the town 
is perfectly free from any danger from want of water. It 
may be remembered that last summer’s drought caused a 
stoppage of the mills for six weeks. ‘The construction of the 
tunnel on the new works is paper d satisfactorily. It is 
expected that the tunnel will be finished by the end of the 
present or early in the next year. 

Self-Locking Railay Carriage Doors —It is no lon 
probable that accidents from the doors of railwa pers od 
flying open while the train is in rapid motion will occur on 
the North British yon An invention, which is now the 
patent of Mesars. P. and W. been fitted, or 
1s in course of being fitted on all the carriages of the North 
British Railway Company. The contrivance itself is the work 
of Mr. William Wheatley, manager of the wagon and car- 
riage department at Cowlairs, and who has shown no iittle 
ingenuity in its perfection. 

The New Pier at Portobello.—The contractors are now 
pushing on the erection of the pier with increased vigour. 

yhen they undertook the contract they expected to have the 
work completed about the Ist of July, but the operations 
connected with the sinking of the pillars have been more 
tedious than they anticipated. ‘hey have inereased their 
staff during the last few weeks, by which they have been 
enabled to pa day and a night shift at work, but not- 
withstanding every exertion on their part, it is now almost 
certain that the pier will not be open for visitors on the Ist 
of August, the time specified in the contract, after which 
date the contractors are liable to a penalty of 51. a day till it 
is opened. 

Wages Agitation among the Glasgow M —At an 
aggregate meeting of the A jated Iron lders of the 
Glasgow Districts, held on Thursday night it was reported 
that of the 74 shops in the districts, 46 had returned answers 
so far favourable to the request recently made by the men for 
an increase of 2s. per week upon their present rate of wages. 
Some of the masters had agreed to give the atlvance asked ; 
others had intimated their we me to inerease the wages 

re 


by ls. per week; and several ee 
y the increased rate of payment indiscriminately, but 

cal with the workmen individually. Of the 28 shops from 
which no answer had been received, a number was unrepre- 
sented at the meeting, bat it was understood that in several 
the advance would be conceded. The meeting subsequently 
made arrangements with the view of ascertaining the in- 
tentions of those employers who had not res: to the 
workmen's circular. 








— eee TeLzecraPa ComPpayy— 
report of the Anglo-Mediterranean Telegraph Compan 
(Limited), to be submitted to the extraordinary am | 
meeting on the 6th of July, states that the Board are of 
opinion that the time has arrived for making the omg | 
arrangements for duplicating the commpany’s main line, a 
that they have ! 
ment with the Telegra 
Company for laying such duplicate cable by December in the 
present year for the sum of 180,0007. It is pro to meet 
ivided 





this outlay, together with the engineering e 
by the creation of a further capital of 170,000/., to be 
into 26,000 shares of 62. 10s. each, and 100 shares of 102. 
each, and by the jation of 11,0007. from the reserve 
fund, making together 181,000/. 
Tur Merroromtan District RariwaY.—Defeated in 
their attack upon the Mansion House ‘by our “ hereditary 
legislators,” the directors of this railway have rallied their 
forees, and under the generalship of their engineer, Mr. 
Fowler, have taken up a new position, still in full view of the 
ion House, but same 200 to the rear of their 
original position. The station now to be immediately com- 
menced, will extend under Queen Victoria-street at ite 


street, i 
a conspicuous building viewed from the Mansion and 
the Reval Exchenge, "Pais position i3 in most respects as good 
as that originally contemplated, and it is free from some ot the 
objections. The works, it is understood, will be com 
and the traffic in full working order with three minute 
in thespring of next year. a 
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FOREIGN AND COLONIAL NOTES. 


ean be utilised for the 
and this without —a€, 
Transandine Telegraph This 
establishing a line of telegraph across the Andes. 
ee gg og shares is stated to have 
both in the Argentine and the Chilian 
Toronto, Grey, and Bruce Railway.—The total amount 
expended upon this line up to the beginning of May was 
98,805 dollars, of which 42,080 dollars were paid to the con- 
tractor on the certificate of the engineer. Two locomotives 
have been completed for the road at a cost of 16,000 dollars, 


sub- 


and one is in ee The contractor is 
bound to have the road ready for traffic ag far as Orangeville 
by September 15. 


Victorian Sovereigns.—The new Melbourne Mint will 
shortly commence i The Victorian sovereign is to 
be an exact coun’ of the coin hitherto manufactured 
in England. The Sy sovereign owes its light yellow 
colour to the of silver which is universal in Australian 


gold. This silver is left in the metal as an alloy. A patent! the 


process lately purchased by the Victorian authorities easil 
and cheaply separates the gold from the silver, and the ad- 
dition of an alloy of copper will give the Victorian coin the 
ruddy colour and the ter ness which distinguish the 
produce of the English from that of the Sydney Mint. 


T Railways.—The directors of the Launceston 
and Western Railway (Tasmania) are erecting the stations 
without contracts, under the superintendence of a clerk of 
works. The works on the Deloraine and Mersey line are pro- 
gressing; the rolling stock has been ordered in England. 
Captain Audley Coote left Tasmania in November, 1869, 
authorised by the Government to negotiate with capitalists 
in England for the construction of a-main line between 
Hobart Town and Launceston. Captain Coote arrived in 
London in February, and immediately placed himself in 
communication with capitalists and engineers engaged in 
earrying out similar works in other parts of the world. 
Captain Coote has reported to the Tasmanian Government 
that he sees his way clearly to satisfactory arrangements 
being made. 

Progress of Milwaukie—Before the close of the present 
year, Milwaukie will be the eastern terminus of over 2000 
miles of railway. A few years since, Milwaukie, stood “ on 
the western verge of civilisation.” 


Western Australia.—Mr. W. T. Doyne, C.E., who now 
fills the position of chief engineer of the Tasmanian Railways, 
has been consulted by Mr. Weld, Governor of Western Aus- 
tralia, as to the best means of developing the resources of 
that long neglected colony. Mr. Doyne recommends an in- 
creased ieiclopmsent of the Jarrah timber trade, and pro- 
poses the construction of a jetty for the convenience of ship- 
ping in Mangles Bay, and also the formation of a light line 
of railway toa sdidieading Jarrah forest. 


Rails in Russia—A. “ Russian Industrial Congress” has 
been occupied with the question of the practicability of de- 
veloping the manufacture of rails in Russia. The 
adopted a resolution expressing its opinion that energetic 
measures should be adopted to establish the manufacture at 
the three following points of the empire—the basin at the 
Donets, in the Oural, and at Dombrou, in the kingdom of 
Poland. 


A Great Canadian Canal.—A proposal has been made for 
the construction of a ship canal of large dimensions between 
the Indian village of Caughnawaga, opposite the mouth of 
the Ottawa river on the St. Lawrence, and the outlet of 
Lake Champlain at St. John’s. The canal is proposed to be 
150 ft. in width at the top, and 10ft. 6 in. in depth, with 
locks 300 ft. in length by 46 ft. in breadth. The total cost 
is estimated at 2,574,729 dollars. The canal, if carried out, 
will be 60 miles in length. The project includes the widen- 
ing of the Welland canal also, so as to allow the 
of vessels of 850 tena from Chicago to Burlington. T 
whole distance from Chicago to Burlington by the proposed 
route would be 1484 miles; from Burlington to Boston, 243 
miles. By the projected improvements it is ex od that 
freights can be moved at the average rate of 8 miles per 
hour, while on the Erie canal the rate is but 2 miles per 
hour. The estimated cost of the entire no improve- 
ments between Lake Champlain and Chicago is 7,000,000 
dollars. 


Gas at Madrid —The Madrid Gas Lighting and Heating 
Company has just held its annual meeting. In consequence 
of the depressed state of the Spanish capital, the sale of the 





company's gas, which in 1868 amounted to 4,777,584 cubic | sy 


metres, declined in 1869 to 4,654,055 eubic metres. The sale 
of coke, however, increased last year to 9294 tons, as com- 
pared with 8264 tons in 1868. Tle net profit realised last 
year was 37,635/. The amount of capital raised by the com- 
pany is 726,420/. 

Egyptian Progress.—A r mill at Cairo has commenced 
operations, and is stated ay aes iven satisfaction to the 
Viceroy. It was built by Messrs, mn, Amos, and Ander. 
son, at a cost of about 100,0001. The same firm has since 
obtained orders for sugar machinery, after competition with 
French makers. 


Northern of Spain Railway.—In consequence of the un- 
settled state of Spain, and the general stagnation of Spanish 











— favourably ? oaly 
publics. r 
























































































































































be gradually paid off out of le The’ 
for the company’s Pacific line are ng ' hte 
Manchester Locomotives for Riu Ports 
locomotives on the Fairlie system ha ; a pia period of 
Messrs. Sharp, Stewart, and Co. f] t the | or West of 
Liwny branch of the Yeletz and Oye : = “eh8 average at this 
same branch have also been ordasét deep emer erv es ete it, 
in their delivery being essential. —"” ore — 
— er sf account 
NOTES FROM SOUEE: nhs pera 
CAnvrrr, Wednesday. was Mariven, by a 
The Welsh Iron Trade.—The elose of 4 ‘aan It should 
leaves the iron trade of this district in @ more sptis wen by « pair of 
en then hes bee, known ie ye and the 
uture prospects of the trade, at least for some time to come, 
are equally as cheering as they have been for some few bien ewe one ah Commtrymnoasien.-—ds an - ne 
months past. The preliminary meeting. of makers will take ia ine Te 7 ’ Lob yorpe Seg Bntish 
place to-morrow, and it is pretty ly understood that no Wales was graph of es Prince of 
alterations in prices will take place. Not since the ie of pusesat, © —_ rooms was set 
1867 and 1868 have ironmasters shown so much i on ng ands number of messages wore 
at the close of a quarter as at the present time, and this no ere hs and even from America to India 
doubt is accounted for by their being’ well for orders of a oe} iceroy of India’s to dello the President 
and the probability of no material ehatige ! ble, 20 = Se owing to by the French 
preliminary meeting. Comparing the position of the trade | 4100 it did oo es longer — London ix Washington 
with what it was at the corres period of last year a by Lad eas Set oo ge - A message sent 
very favourable change is noti makers at the present pod Sir ig , oe. minutes on its 
time having more orders on their } than has been known | “#7 at Pexe Ba. Ae Maxmonr Fits- 
for a considerable time past, and 1 i ppg ga we : pry iy say st pa ene 
keep the hands engaged at the varigus works up Pats in bad, cocld fe Ga as. Beatie ches 
the pon af Coif during thal : the Vig of Heya end Mee Lamepe, 
of Cardi . , 
amounted to 125,20 against | 80 tons 2 Pender and Mr. Cyrus Field, and various other persons. 
iod of 1869, and 56,896 tons in the first-five mon 
cowliie the favourable increase b none 20,000 tons over eg bn Baeves Surr—On Wednesday last 
1869, and 66,000 tons over 1868, The foregoing statistics | * wiry oe aah No tameed by Captain 
clearly show how marked has been the , Po gale parte pen cob porte oe en ae 
has taken place in the iron trade, and it is ; _ lume of Es ene in former 
that increasing activity still » Russia petra wage page 836). It will be 
States are looked forward to as exténsive purchasers for some comslets central octagonal 


i 


time to come, and as the rails mantfactured in ric 
arejwell adapted for the traffic of thoge countries, ete 
reason to believe that buyers for countries will continue, 
as they have hitherto done, good emg to the in| es 
South Wales. There are several rket, | p 
and a few orders have been bookel r 
vd of next year. The Onde’ 
pany are inviting tenders for 



















7 
fl 
int 
fry 
a 
map 
i 


Z 
2 
B 
: 
iT; 


i 
il 
a: 
it 
i 


2 















rails, and other Indian contracts “be she : has by establishing the Brick 
the market for the line proposed $o be carried out in thal Spe hee Gatien, Coe Sey rs ae eamtee of giving 
_— - The clearances at oar tor foreign his Ses Refuge good tris 
markets during t ast wee been limited, only 6 ‘ 
tons hoving been chip ved for R ps4 od ng United 3 *| Exports or Macuisgry.—During the first four months 
This, however, is not owing to any falling off in the demand, and me- 
but to a want of tonnage, and ag vessels have been ‘ed a sensible 
entered outwards, the cxports Period of 
posetre, ae Sis 
reeiy, wa * 
is ned Great Hortharas who ~ date 
2000 tons of cast-iron chairs, and. 7 
continued drought is;beginning engines from 
some of the ironmaking estab and the first 
rain take place in the course of nd 18,2691. 
prove — disastrous to ude of | —s the 
owing to compulsory stoppage corre- 
Saas ica waat we. Rae There was 
at the iron works but for agri and Egypt, 
hoped that a good fall wi Towns, 
The Dr 1 Question at In 
number of Exerxgrurne, it pile stated that the Athens 
Local Board ealth had in eontemplation Canal has 
stem of drai for their distriet, and that their drachmas 
Mr. Parkinson pman, had been & powerful 
— for carrying out the same.This Mr. r on Greeks 
2 oe ee we ie at their d to i 
meetin on Tuesday, totallength of the proposed 
sewers being 1913 yards. A propesition was made that the lines. The 
ae eer a coe Bouse 
age , 7 4 
members who pe argo: to the Bs ema Bag ’ 
favoured doing what was most a bit at atime. The de 
majority of the Board, however, were in favour of systematic is company to 
drainage, and eventually it wag 00 drachmas 
matter till the next meeting, at: | the speedy 
directed to submit plans for the - of both Sirwellt made by the National 
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REMOVAL OF 


BLOSSOM ROCK; SAN 


— 








We reproduce from the columns of our contemporary 
the San Francisco News Letter an illustration of the recent 
monster explosion, which successfully destroyed the Blossom 
Rock, for so long a great obstacle to navigation in the 
harbour. We have already described the operations in the 
fullest detail as well as their successful issue (eee ENGINEER- 
ING, vol. ix., p. 8355), and the engraving is of interest, re- 
presenting as it does the effect of the largest submarine 
explosion on record. The blast was made on Saturday, 
April 23, at two o’clock in the afternoon, in the presence of 
a vast number of spectators, who had assembled since early 
morning to witness the explosion, and who lined the bay, 
and crowded the adjacent bills. 

The powder had been placed within the galleries ex- 
cavated in the rock, in kegs, and worn-out steam boilers. 
Of the latter seven were employed, each holding from 100 
to 180 forty pound kegs of powder, while 38 barrels of the 
same capacity were also deposited in the excavations. The 
chambers within the rock had been cut out to a depth of 
25 ft. from the face, the working having been carried on 
from a central shaft prolonged by means of an iron caisson 
to above the water level. All having been prepared, the 
water was admitted into the excavation, and the electric 
wire led off towards the vessel from which the explosion 
was to be made. An unforeseen accident, however, pre- 
vented this, and the charge was fired by the engineer who 
had conducted the whole of the work, Mr. A. W. Von 
Schmidt in a small boat 600 ft. from the rock. 

It is difficult to depict in an engraving the momentary 
effect of the blast. A column, 300 ft. in diameter, rose from 
the sarface of the bay. This column formed the centre of 
another magnificent upheaval of water which surrounded it, 
and extended over a circle of 500 ft. across, whilst, high 
above all, the masses of broken rock and débris were 
scattered in every direction. Almost instantaneously the 
mountain fell and dispersed into broken water that tumbled 


so much time and maqney had been expended, had disap- | 


RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 2561, 10d.) John Leader, of Upper Clifton-street, 
Worship-square, patents an arrangement of rotary pump 
which is very far from being an improvement upon others 
previously proposed. 

(No. 2568, 8d.) William Winter, of Leeds, patents 
making metallic driving belts by rolling a thin “ belt” with 
projections on it at equal intervals on one side, The 
manufacture of these belts is effected by means of smooth 
and notched rolls as shown in the annexed sketch, and 
the pulleys over which the belts pass are provided with 
notches to receive the projections with which the belts are 








furnished. These belts are particularly intended for driving 
sewing machines; but they may also be used for driving 


a number of pulleys placed side by side as shown at B, or | 


they may be made with projections on both sides. 
(No, 2569, 1s.) ; 
Chancery-lane, patents, as the agent of KRdwin Lewis 


Brundage, of Middletown, U.S., an arrangement of nail | 


| forging machinery, in which a direct acting steam hammer 


peared, and 38 ft. of water lay over the remains of the | 


Blossom Rock, and the harbour was relieved of what had 
previously been its most serious obstruction. 








; Tus ae ong Inpiam Pewtysvia a eng re 
rain on 26th passed over the Burra Rewa Viaduct 
(G. LP. Railwa 

necting Eastern and Western India has been finally com- 
pleted. The work was commenced eleven years ago. 


| of lifts, mines, &c., which appears to us to be of 
y), so that the last link in the chain con- | 


is used for giving the blows. 
(No. 2570, 8d.) 
Chancery-lane, patents, as the agent of George Graeme 


, is Paige, of Rochester, U.S. 
the : ; - s | Clarkson and James Lewis ; ’ 
surface of the bay, while the obstraction, upon which | ting 


fine area at the bridge, and admitting air at the point of | 


boiler furnaces with a very con 


contraction. We see nothing either novel or good in the 


plan proposed. 
(No. 2571, 84.) Charles Robert Stooke, of Teignmouth, 
patents an arrangement of safety apparatus for the cages 


y 

ex ive construction. 
(No. 2578, 1s.) Francois Durand and Charles Beslay, 
of Paris, patent some curious arrangements intended for 


William Edward Newton, of 66, | 


Henry Edward Newton, of 66, | 





facilitating the construction of subaqueous tannels, &e. 
According to these plans there is to be employed in con. 
structing a subaqueons tunnel, a kind of casing formed of 
waterproof cloth, this casing extending across the river, or 
other piece of water of which the tannel is to be made, and 
having when distended a Q)-form in cross section. The flat 
bottom of this tube consists simply of the waterproof cloth, 
but in the arch portion this cloth is woven so as to form a 
number of tubes ranging side by side. It is proposed by 
| MM. Durand and Beslay, to distend the “armature”—as 
they call the affair—by pumping water or water mixed with 
hydraulic lime into these arch tubes. We fear that the 
strength of these tubes would be pretty severely tested 
before the inventors managed to get their ‘ armature” 
distended under, say, 30 ft. of water. It is, however, un- 
necessary that we should dwell upon the many impracticable 

| points of this-scheme here. 
(No. 2582, 10d.) James Shand, of 75, Upper Ground- 


i FIGS: 





| street, Blackfriars, patents a very neat arrangement of three- 
| barrel pumps for steam fire engines. In this arrangemont 
each pump is worked by the corresponding steam pistsn 
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direct ; the three-throw crank shaft with which the piston | 
rods are connected merely serving to regulate the motion of | 
the pumps and to carry the eccentrics for working the slide | 
valves. The patent also includes a form of pyramidal valve | 
seating. by the use of which an increased water-way is 
obtained for the valves arranged within the pump barrel. 
The annexed sketch will asvist in explaining the arrange- 
ments patented by Mr. Shand. 

(No. 2587, 84.) Bernard lsangk, of 3, Die Lacroix, Rouen, ; 
patents the arrangement for registering the pressure of steam | 
ia boilers, &e.. described and illustrated by us on page 440 
of our last volume. 

(No. 2590, 84.) Stephen Willis, of Swannington, patents 
some curious forms of railway chairs and clips for rail joints. 
These chairs and clips are each made in two parts, and 
caused to clip the rail by making the interlocking parts of a 
wedge form, and driving one half on the other. 

(No. 2698,.18) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Herman William 
Liiders, of Philadelphia, a form of water tube boiler in 
which the various parts are connected by ball and socket 
joints. We cannot describe the details of these plans here. 

(No. 2599, 10¢.) Henry Bridgewater, of Watford, patents 
methods of fastening rails and railway chairs to the sleepers | 
by spikes, screws, or treenai's driven obliquely, the patent 
also making the jaws of the chairs with ribs or projections for 
holding the key more securely. We are rather doubtful 
about the novelty of these plans, | 





ON THE ECONOMICAL PURIFICATION OF 
COAL GAS.* 
By Aterep U rwarp. 

Havine been requested to write a paper for this meeting, 
I think that one of the most important subjects to whieh I 
ean call your attention is that of “ The Keonomical Purifica- 
tion of Coal Gas” It ia well known that for many years 
past gas companies in large towns have been compelled to 
abandoo the use of wet lime purification owing to the great 
difficulty of getting rid of the “ blue billy” (as it was called), 
and in order to overcome this difficulty dry lime purification 
was commenced, but in a very few years the inhabitants sur- 
rounding gas establishments made such serious complaints as 
caused gas companies to look out for some other material 
whieh would remove the nuisance complained of; and it was 
shortly after ‘this date that the oxide of iron purification 
beeame general. . This last plan gives no cause of complaint, 
bat it is wevertheless a more expensive plan than the old wet 
lime purifieation, and at the samo time, if only the oxide be 
used, it does not purify the gas from carbonic acid. Now, if 
this last-named impurity be present in the gas it destroys to 
some extent the illuminating power, so I think it is evident 
that if some plan could be adopted to overeome, or eonsider- 
ably lessen the expense of either dry lime or oxide of tron 
purification, and at the same time render the gas free both 
from sulpharetted hydrogen and carbonic acid, @ great point 
would be gained. My object in calling attention to this 
matter is that, having been invited to inspect a°plan lately 
invented by Mr. F. U. Hills, of Deptford, I felt’ that a de- 
scription of that plan might be useful to some of the members 
of this Association, and I am thus induced to lay before the 
meeting a few facts relating to this important subject. It 
has been long known that caustie ammonia will purify coal 
gas, but no plan has hitherto been found by which liquid 
ammonia could be obtained of sufficient purity and cheapness 
to purify gas until Mr. Hille made the way clear. The plan 
he adopts is to make the ammoniacal liquor produced at gas 
works of sufficient purity to become a cheap and effective 
purifying agent for depriving gas of its sulphuretted hydro- 
ges and carbonic acid. The gas liquor being made on the 
works is always ready for use, and when purified by the pro- 
cess hereafter descmbed is run through the common scrubber, 
and the gas allowed (in the usual way) to pass up through 
the scrubber. It then comes in contact with purified am- 
moniacal liquor which deprives it of its impurities, and thus 
the desired result is obtained, and all expense of excessive 
labour is put to an end. 

The mode Mr. Hills employs to purify the gas liquor is as 
follows: He uses a series of stills or vessels placed one above 
another, which vessels are partly filled with the gas liquor to 
be purified. The gas liquor runs through these vessels by 
means of connecting pipes from the top to the bottom. In 
the bottom vessel the gas liquor is caused to boil. By this 
boiling the carbonic acid and sulphuretted hydrogen, in com- 
bination with the gas liquor, are driven off toa great extent, | 
and also-a little ammonia ; ye Penang are caused to pass 
into the liquor in the next above, by which the am- 
monia vapour is mostly absorbed, but not the carbonic acid or 
sulphuretted bydrogen, and, passing these products in 
like manner through the w series of vessels, the am- | 

iecal vapour driven off from the boiling gas liquor is ab- 


sorbed by the gas liquor in the higher vessels, and the car- | 
bonie acid onl aohphantined hydrogen are left free to pass | 
away wherever desired. The hot purified gas liquor, as it | 


runs out, heats the cold gas liquor which is to be purified by | 
passing in opposite directions through a series of pipes, so | 
that | litthe heat is required for purifying the gas liquor. | 
If , the whole of gio may be punted ential, by | 
thie gas liquor, but as the quantity required would be con- 
is i gre about two.) 


Chiods bp shia. pepemen emt cht Bnich the frieatoon with 
caiaagl ee Whe tes Parison of gue i etted by 
surface of the 





be to spread quite F, amd in the exact proportion 
req , Over every part of of the media con- 
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tained in the scrubber, so that no one part shall have s 
greater proportion of purifyitg liquid than another. 

this means a minimum quantity of liquor can be made to do 
its maximum quantity of work. : 

It thus sppears that the present plan promises all the ad- 
vanteges of the old wet purification. whilst at the same time 
the products of the improved method are valuable, and will 
pay for their removal, and, in addiiion, be a souree of profit 
to the gas company. . It is simple in operation, and the gas 
manufacturer has at his own command the purifying agent 
required. 

i may add that this plan is now being experimented upon 
by Mr. George Livesey, who was the inventor of a plan some- 
what similar to that now described. 

As to the surface required, it is expected that the present 
scrubber surface at the South Metropolitan Gas Works will 
be sufficient to purify the gas made at those works, so that in 
adopting Mr. Hill’s new plan no additional expense will be 
ineurred at that station in purifying the surface. 


ON SCRUBBERS.* 
By Groner Livesey. 

Ir is of very little use going to “ Clegg on Gas” for in- 
formation on any modern invention introduced within the 
last 20 or 256 years. Newhbigging gives the pith of Clegg’s 
article on Scrubbers in ene laconic sentence, which, after all, 
refers more to the mechanical filtering or separation of the 
tar than to the extraction of ammonia and other impurities. 

Newbizging tells us, quoting from Clegg, that, “ for every 
1000 ft. of gas produced in 24 hours, one eubie foot of wet 
scrubbing material is required,” which is certainly rather 
vague. Let me here observe that I say nothing in disparage- 


ment of our late auditor's work ; on the contrary, Iam bound ; 
| to speak very highly of the book he has published, as con- 


taining a wass of valuable and reliable information that will 
be of use to every manager. 

An endeavour has been made to trace the first introduction 
of scrubbers, but without success. It seems probable that a 
Darwinian system of development, if not of natural selection, 
bas been in operation. All the older gas men remember the 
tar filter, or breeze boxes, as they were sometimes ealled, that 
were in use 20 or 30 years ago. Vessels constructed like 
ordinary purifiers, but filled with coke or coarse breeze, 
through which the gas passed after leaving the condenser or 
washer, in order to arrest the lighter tar that would other- 
wise be carried forward into the purifiers, an object that was 
sueceasfully attained by these means. The spent tan from 
the tan yards was sometimes used instead of the coke with a 
very good result. 

This might be ealled a scrubbing process; but the origin 
of the term is obseure, so is the first use of water to absorb 
the ammonia, though it is more than probable that the 
ammonia manufacturers were the first to suggest its use. 
The transition from breeze boxes or tar filters to scrubbers 
was accomplished merely by increasing the depth, arid allow- 
ing water to trickle through ; but only a small quantity of 
water being required, the difficulty was to distribute it 
equally. To meet thia, T. C. Hills, of Deptford, adapted the 
well-known “ Barker's mill’ (one of which is now in the 
room) to the purpdése, but even this ingenious contrivance 
was not sufficient of itself; it distributed the water equally, 
but the quantity required to keep it going made the resulting 
liquor too weak to be profitable. Hills then introduced a 
tumbler, as it was called—a sort of double trough, or an 
oblong pan or dish, with a division across its centre, and so 
balanced over an open box that the small stream of water 
alternately filled first one division and then the other, the 
division into which the water runs remaining in position 
until it is filled, when it is, so to speak, overbalanced, and 
tumbles over, emptying its contents into the box, and thus 
affording a sufficient quantity of water to cause the Barker's 
mill to turn for a minute or two, which stops when the supply 
is exhausted. In the meantime the other division is filling, 
and in its turn tumbles over, and gives ancther supply of 
water to the mill; a very emall quantity of water was thus 
supplied at regular intervals, and distributed equally to the 
scrubber. 

The Barker's mil! is not much used now, though I de- 


the scrubber liquor had about doubled in value after allow- 
gs bony increase of ma 
or a long time coke only was used for filling scrubbers. 

Hills reeommended that it should have the breeze and dust 
separated, and that the pieces should form the lowest 
layer. of, say, a few feet in thickness, then a similar layer of 
smaller prices. and so on, until the last layer was composed 
of pieces of about the size of walnuts. This plan involved a 
good deal of trouble, but it certainly was better than the in- 
diseriminate throwing in of the coke, in that it was more 
effective. and did not get so soon choked with tar. 

The other plan (as far as [ can learn) that hasbeen longest 
in use was the adoption of the Goldsworthy Gurney 
jet of water under great pressure impinging on a small disc 
or button, which scatters the water as fine spray throughout 
the vessel, such vessel being empty, or at most having per- 
haps one or two tiers of perforated trays, the water thus de- 
seended in the form of rain through the gas. Iam told this 
effectively removes the ammonia, but at some places where it 
is in use on asking what the liquor fetches, the reply has 
been that the liquor is not saleable, which means most pro- 
bably that by this means of scrubbing the quantity of water 
required to remove the ammonia is so great that the result- 
ing liquor is too weak for sale, the water deseends too 
rapidly, and is not, therefore, in contact with the gas fora 
sufficiently long time. The object of putting anything in a 
scrubber is simply to retard and divide the water in its pas 
sage downwards. 


I now proceed to describe some of the plans at present in 
| 
i 





success!ul use of charging or fitting up the modern serubber, 
and the various methods adopted for distributing the water or 
| liquor 
The following may be stated as the principles to be kept 
in view: 
; 1. That the gas should travel as slowly and freely as pos- 
isible, and therefore with the minimum of pressure or re- 
| sistance. 

2. That in its passage it should be brought into contact 
with the largest ible wetted sur/ace. 

3. That in order to comply with No. 1, the serubbing 
material should occupy as fictle as possible of the space in 
the scrubber. 

i. That the serabbing material should not be liable to get 
choked with tar and naphthaline, and, consequentiy, not re- 

| quire changing. 

6. That in order to obtain strong liquor, the water should 
be distributed equally all over, and in be 2 small quantity, 
this being also necessary to avoid impoverishing the gas. 

the most common method of filling serubbers at the pre- 
sent time is with coke, as above described, the chief objection 
[ have to make against it is not as to its effectiveness for 
removing ammonia, but that it gets choked with tar, &c., 
and must therefore be emptied and refilled. At one 

| London works the scrubbers are changed twice a years 
leary ease they will go for about two years. There is one new 
jin use, 16 ft. Gin, diameter, and with only 40,000 ft. an hour 
passing through it, gives between 4in. and 5in. pressure. 
Lhe gas is thoroughly condensed, but as 500 gallons of liquor 
per hour have been passing through this vessel, a considerable 
| quantity of tar has been deposited in the coke. At the City 
|of London Works, where Mr. Mann bas worked his scrubbers 
| very successfully for many years,they require changing very 
seldom indeed, but he passes nothing through them but 
water. I have one other objection to coke, and that is, that 
it occupies so much of the area or cubic contents of the 
| vessel charged with it. If a vessel of 1200 eubic feet con- 
| te nts is filled with coke, the interstitial space is 610 ft., or, 
say, one-half of the whole, the relative proportions will vary 
| to some extent with the size of the pieces, but my experument 
was with the coke in its ordinary state. This rule, of course, 
only applies when the coke in a scrubber is quite free from 
| tar, &c., and when in that state the gas passes slowly and 
freely ; but when the coke becomes choked to such an extent 
| as to show its effects on the pressure gauge, the interstitial 
| space must be reduced very much, when the gas must pass 
| very quiekly, while the water or liquor probably flows down 
| two or three small channels instead of gently a 
| way through the whole mass as it does when the is 
clean. It therefore comes to this: If the is thoroughly 
condensed, and nothing but water is used, as at the City 


eidedly consider it the best of all the distributors that have |Gas Works, eoke answers the purpose admirably, and lasts 
been invented, the chief difliculty arising from the small | for an indefinite time; but if tar to any extent comes in con- 
holes getting stopped, which was an almost daily occurrence ; | tact with it, either from imperfect condensation or where the 
hence its disuse. The tumbler, also, is not often seen, though | gas is washed with liquor, which deposits its tar in the coke, 


it did its work well, its only drawback being the periodical 
knock which it gave every time it fell, and the vibration thus 
produced rendered it difficult to prevent a constant leakage 
of water from the joints. It is more than twenty years since 
Hills introdueed the Barker's mill and tumbler; ammonia at 
that time was beginning to rise in value, and scrubbers for 
its extraction were being brought into use, thus superseding 
the original “ washer,” which had hitherto been used to re- 
move the ammonia; it was effective for the purpose, but the 
drawback to its use when clay retorts were introduced was 
the pressure it gave. The serubber, therefore, in modern 
gas works does the work for which two separate contrivances 
were employed formerly. 

The principle of the washer was the forcing of the gas 


so | through water, while the serubber aims at bringing the gas 


into contact with water or a wetted surface without pressure. 
The liquor thus produced was at first not worth mueh, but 
to give an instance of its increase in value, about 1855, 
Laming (who had given a great deal of attention to this sub- 
‘Es’ South Metropotiton Company 300. a, year for" thelr 
Sou itan Md 5 ? 

scrubber liquor, this was quantionss 
ten years he had the said liq 
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| the result will be that in a longer or shorter time the coke 
must be changed, which is a great nuisance. 

At some places brick bats are used; the remarks about 
coke apply equally here, the bricks probably lie closer, and 
therefore to this respect are inferior to coke. 

Broken pottery has been tried but did not suceeed ; it fills 
up too much of the space and forms a succession of cups or 
dishes which eatch and retain the tar and liquor. 

Drain pipes of different forms and sizes have also been 
used with success, that form an ¢ which is found 
most useful is now in work at the ix Gas Works at 
Vauxhall. Three layers of 2 in. un drain pipes are 

on each of the two trays ; these pipes stand on end, 
consequently offer no resistance to the passage of the 
which is divided into a greater number of small 
while the water or liquor is spread over a large surface, and 
I should think there could be no risk of this arrangement 
becoming choked. Boulders and are also used, and 
I believe answer very weil, though they are difficult to get 
mm many places, are yery heavy, and take up much space. 

(To be continued.) 
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ON THE PROFILES TO BE GIVEN TO 80 ata beat 
WALLS RETAINING WATER. CE et eette-1yM . (1) me 


By E. L. Asner, Executive Engineer, Agmere. 
(Concluded from page 7.) 

I proceep to make ications of the formule. 

In equation 4, if x=3, cot. @=0, or @=90°. That 
is to say, if a cubic foot of the wall weigh about 
180 tb., the face will be plumb, and the wall as 
shown in the diagram, of base 

a2? 

24 
And this is the maximum value of @ (Fig. 4). 
FiG.4. 








For a head of 40 ft., this will give a base of 164 ft., 
or slightly over 4 height, or a mean thickness of 
about 4 height. 

Let us take the case of a wall 40 ft. high, Fig. 5, 


Ay. FIG. 5 





_. 





j vi 
< Sat Lae 
‘= Bigs. 2 
with the very safe assumption of »=2, or about 
190 Ib. to the cubic foot. 
Cot. @= = I : 
J/1l7 4.12 
AB will therefore measure 
40 
=9.7 ft. 
aig=?7! 
b= 0 . 194 ft., 
J/ li 


resulting in the wall, AC D, as figured, having aj 
mean thickness of } height. Such a wall might be | 
considered to have received the fullest allowances 
for safety. 

Engineers will make various allowances for safety, 
and probably in different ways. The wall in the 
last example I have considered safe, because allow- 
ance was made in taking the constant, #, lower than 
it would really be. A preferable method would be 
to design the wall as a triangle, ADC, Fig. 6, 


E 


Cc 








a D 
under a strictly correct constant, and then add on a 
triangle of safety, D C E, by assigning some breadth 
to the wall at top, making the wall trapezial, which, 
indeed, is necessary, to have base for a parapet. The 
safety moment would be evaluated as : 


«Ao cot. #) CE 
aoa (e~]).CE . 


= (6 
3a/ 2? +2049 ) 
Or if we assign some value, M, for the moment of 





safety (say some fractional a of the water mo- 
ment), less the moment of the proposed parapet, 
we shall have for the top width, 


» Referring to equation (3), if we make @=<90° it 


1 
é=->=— hb 
v7 Qn (6) 
giving the thickness at base of any water-wall having 
a plumb face. 

I y this to a comparison between the second 
example taken (4= 40, n=2), and the case in which 
such a wall, instead of having its batter adjusted by 
these formulz to a minimum profile, should have a 
plumb face. In that case we should have 

b= $4 giving area of profile 400 square feet. 
In the case marked out it is 390 square feet, or 10 
eubic feet leas per foot run, being 24 per cent. The 
advantage would be greater in many cases, 

There is only one case in which the water face 
should be plumb, and that is, as we see from equa- 
tion (4) by making cot. 6=c, when 2=3 ceteris 
paribus, it is better to have a batter than a plumb 
face. The normal stress comes better on the courses, 
and there is also less shock from waves (see Fig. 7). 











B. On walls retaining running water, Fig. 8, and 
sustaining its direct impact (case of weirs). 
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m as above. 
For reservoirs v= 2 or 3 maximum. 


For ravine dams e=anything over — V, in which: V = 


maximum calculated velocity of natural channel; A= corre- 
sponding submerged section ; a=area of elevation of weir. 


{t is not known by what law the directions of the 
FIic.8. _ threads of the current ap- 
=== proaching an overfall are go- 

== verned. It would be impos- 
——= sible to discover it otherwise 
-—— than most roughly, because 
—— the conditions of the channel 
—— are infinitely various. The 
— maximum overturning mo- 
= ment would appear to be 
when all the threads were 
horizontal, and this is ac- 





cordingly assumed. 

It is not known, for similar reasons, how the 
velocities of the threads vary at different depths 
(supposing motion to extend in swirls below the 
crest to the bed), I assume a mean velocity for all, 
viz. v, the local mean velocity of the stream. 

The normal impact of a stream of velocity on a 
plane surface, +, is 


o 
0.0. Bam , 
2, 





neous tsi ied 7% 


Fic.9. 











= 


4 v > 

It is required to add on to it a portion CDE 
such that the additional moment of gravitation 
round the heel, D, shall be equal to the maximum 
gross dynamical moment. 

The current being horizontal (maximum case), the 
maximum gross dynamical moment will be 

wx4xixt xh eee 
2 

The resisting moment of CE will be 
w' x CE xaxD F 


DF =2 d/by similar triangles 
df=tdg * ” 
dg= Cg—C d=BD—34 CE 
“D Fay (BD—4 CE) 
But B D=(4—A cot. @) 
.'. DF=§ (b—A cot. g@—4 C E), 


(9) 


and the moment becomes 


w! h. Cc 


— a (4—h cot. @ —} CE) (10) 


equating (9) and (10) andmaking « =m, we get 
w 


A? v* 


ms 


10 E+ aC cot. 6-3) CE + 0 


whence 





Div 


C E= 6—4 cot. 6$3\|4(6—Aeot. 6)? - 
jag 


or giving g its value as 32.2 
CE=b—hcot. (+ oN (b—heot.6)* | ho® 


, ll 
9 48.3.0 (12) 
In using the + signs, the least value will, of course, 


be taken. 


In this all the quantities are known, viz. : 
2h is 3—n 
a PEST Es 

or b—4 cot. @ is the length BD already known and 
drawn. 

vis the mean velocity (local) of the stream in 
feet per second. Observe that in equation (11), if 
we make c=0, C E vanishes. 


Fic.to, 





cot. d= 









ee ee ee 


A B i) 
19 ee aS 
In application of all these principles, let us now 


design a masonry weir, tojhave a crest 80 ft. 
high, Fig. 10, in a stream supposed to have the 
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iocal mesa velocity (dammed) of 6 ft. (@ very ex- 
treme case) the weight of the material twice 





the weight of water. 
80 2 b 160 38 
h= ao =Vi7 
] 80 
4, or AB=-—= =19. 
vane se vi7 
The still water wall will thus be an isosceles tri- 


angle of 38 ft. base, being nearly half the height, 
and giving a mean thickness of less than 4 height. 


creBpssV8 b cs 80 x 36 
re 9 48.3x2 
31943 4.1—-298 
19437 10.3=19-9.6=9.4 
Set off C E=9.4, join D E, and A CED is the pro- 
file required, having mean thickness slightly over a 
quarter height. 
Some remarks are necessary 
velocity r. 
In a stream falling freely over a weir under a 
3 ft. head (the maximum in Rajpootana reservoirs), 
the surface velocity above the level of the crest can- 
notexceed 10 ft. per second, and inasmuch as the flow 
must mainly take place above the crest level, it will 
undoubtedly be an extreme supposition to take the 
velocity due to this rate of discharge as distributed 
over the whole wall face. If we did so we should 
have a corrected mean velocity 





concerning the 


ou, 
A 


and in the case of one 80 ft. dam running $ ft. it 
would be 


nee a2 . 
80 8 


which will sensibly diminish the profile. 

In the case of waste weirs to large reservoirs, I 
would certainly not be inclined to oe v a higher 
yalue than 2, or, if 3, 1 should consider it as includ- 
‘ing a full factor of safety for the wall. 

In the case of a dam to a narrow gorge, | would 
estimate the velocity V of the stream in its natural 
maximum regimen, and the corresponding sub- 
merged section A. I would then determine approxi- 
mately the area of the face of the intended dam and 
call it a, and calculate » from 


on” v. 


a 
In any case the formule here put forward for run- 
ning water require revision and adjustment by the 
light of observations with the current-meter. Such 
observations may lead to an alteration of the values 
of ¢ as well as of its arm of moment. I only here 
put forward the principle of investigation, under 
conviction that the results are on the safe side, and 
if experiments under various conditions should sup- 
plement my own, which must for some time be 
strictly local, the result will be a truer generalisation. 
I believe that the effect will be to reduce these pro- 
files. 
Bin one way I would specially modify the profile 
found. 

By far the greatest effort of the flow against the 
wall in a lofty weir will, of course, be near the 
crest. I would therefore cut away an insignificant 
portion of the profile into the form of a curve, as 
shown in Fig. 11. As these walls would be always 
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designed with an excess of strength for still water, 
the removal of wall weight will be of little conse- 
quence, while it will be conaiderably compensated 
by the reduction of hydrostatic moment consequent 





on increased batter, from the reduction of 
hydrodynamic moment the same cause. 

I hope shortly to enter into certain constructive 
questions ing material and its economical <is- 
position by various artifices. 
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TECHNICAL EDUCATION IN PRUSSIA. 
(Continued from page 3.) 

Guapvares in engineering are divided into two 
classes. The lower class comprises those who, afier 
examination, are found to possess a certain knowledge 
of their profession, and who then receive the title of 
Baufiihrer; and the higher class, those who, having 
passed the Baufwhrer examination, and Sap 
attained considerable practical experience, and ad- 
vanced still further in theoretical attainments, are, 
on examination, found qualified to bear the title, 
Baumeister. 

The Royal Bau Deputation is constituted the ex- 
amining body for both degrees; but while the Bau- 
fiilirer examination may be passed elsewhere, the Bau- 
meister diploma can only be obtained at Berlin, whence, 
indeed, all diplomas of both kinds are issued. The 
examining board proposes the subjects for examiua- 
tion, but the Minister of Public Works reserves his 
right to alter or amend their instructions; and we are 
specially informed that preparation for the successive 
ordeals is not to be confined to theoretical studies 
alone, but is to be obtained by practical employment 
in the management of works as well. 

A. Baufithrer Examination. 

When the student considers himself ready to pass 
his examination, he forwards, in the months of Sep- 
tember or March, a written statement to that effect, 
to the office of the deputation, and with it the follew- 
ing documents, viz. : 

a, 6, and ¢, as already produced for his admission to the 
Akademie. 

d. A certificate that he has studied for three years in a 
technical college ; two years of which must have been spent, 
either at Han ver or Berlin, in attending the regular course 
of study theve prescribed. By special permission of the 
minister a lor ger course of study elsewhere may be accepted 
in place of that at Hanover or /berlin. 

™ connexion with d, above, must be produced in a 
portfolio : 

I. Drawings. 

@. Plan and section with relative note book taken by the 
applicant himself. The plan to be drawn to a 4, scale, and 
to embrace an area of at least 25 acres, and to show, further, 
buildings and general features of the ground. The section 
need not be longer than about a mile and a half, and if the 
candidate has passed the land surveyor examination, neither 
plan nor section are required from him. 

b. A drawing of an ancient edifice, or of an engine, from 
original measurements. 

ce. Four sheets, drawings of building constructions. 

d. One sheet projections, and one sheet perspective draw- 
ing. to evidence the candidate’s acquaintance with the rules 
of linear perspective and shadows. 

e. three sheets, from the domain of ancient art. 

JS. Four sheets, ornamental drawings, one of which is on 
toned paper, and shaded in China ink. 

g- Four sheets, designs for ordinary houses, of which two 
shall be suitable for agricultural premises. 

h. Two sheets, drawings of machinery, of which one is de- 
tails, the other a machine useful in building (hilfsmachine). 
i. Two designs for bridges—dam or sluice arrangements. 
IL. Specification and Estimate for a Dwelling House. 

‘The drawings, specification, &e., must be dated and sub- 
scribed by the candidate, and certified as his own production, 
either by the professor of the Bau Akademie, under whose 
superintendence the drawings were executed, or by a duly 
qualified baumeister. 

This completes the preliminary evidence required. 
The examination proper is conducted in a room par- 
titioned off into small compartments, in each of which 
two candidates can work at the same time, and com- 
mences with an exercise in architecture, for the execu- 
tion of which a week’s time is allowed. On the first 
day the candidate is required to prepare a sketch of 
the proposed arrangements of his design, to which his 
finished drawings must in all essential particulars con- 
form, and which is to be handed each day to the official 
attendant at the close of his work. The drawings 
already given in, are jv. the mean time scrutinised by 
the examiners, and if they decide that they are unsatis- 
factory, the candidate is at once rejected, and cannot 
approach again for examination till after the lapse of 
six. months, 

The oral examination follows the successful com- 
pletion of the first test, and is conducted by.a eom- 
mittee presided over by one of the members of the 
Board. It usually extends over two days, and em- 
braces the following suljects, viz. : 

I. Architecture. 

a. A knowledge of the principal building trades. 

6. A knowledge of the different orders of architecture, 
columns, arches, &c., with the corresponding details ‘ of 
mouldings, doors, windows, &. 





: of ' 
- IL Hydraulic, Road; atid Railway 
Construction 


a. of foundations in water, river 
dykes, &c., dams, reservoirs, mill-leads, irrigation, and 


b. General knowledge earthworks, 
methods of bottoming and surfacing roads and railways, 
useful materials for these arrangement of gradients, 
cross sections, drainage, &c., and the preparation of corre - 
sponding estimates for the work. 

itl. i 


Knowledge of the si parts 
apparatus used in tuilliog, and 


steam engines. 
IV. Pure Mathematics. 

a. Planimitry, stereometry, plane and spherical trigono- 
metry, and analytical ce ge | of plane surfaces. 

6. Algebra, including the solution of numerical equations, 
construction and use of logarithms, exercises in symbol and 
numerical calculations. 

ce. Differential and integral calculus, as for the integration 
of differential equations of the first and second degree, and of 
the method of the smallest square, inclusive. 

d. Descriptive geometry, with its application to drawing of 
shadows, perspective, and stonecutting. 


V. Applied Mathematics. s 

4. —- of land surveying and levelling, with a know- 
ledge of the usual instruments, if the candidate has not 
already passed the land surveyor examination, and of 

eodesy. 
, 6, Statics and dynamics, and their application to the build- 
ing art, and to simple machinery; acquaintance with the 
most commonly occurring coefficients of specific gravity, 
stability, friction, pressure, &c. 

The examination in mathematics is not confined to general 
theorems, but special problems, such as are likely to oceur in 
practice, are propounded to ascertain how far the candidate 
understands to apply his acquired knowledge. 


VI. Natural Philosophy. 
a. Natural philosophy and chemistry particularly applied 
to materials used in buildings. é 
6. Oryctognosy and geognosy, with special reference to 


machinery, particularly 
of the commoner mills and 


the geological position, discovery, and recognition of materials 
used in building. Lae 
In the course of the above examination each 


member of the committee notes his opinion of the 
candidate’s acquaintance with each subject, and 
describes the candidate’s knowledge by one of the 
following expressions. 

1. Admirably good (vorzuglich gut). 

2. Good. 

3. Sufficient (hinresehend). 

4. Barely passab.e (nothdurftig). 

5. Deficient (ungenugend). 

And on the occasion of the next meeting of the 
whole board, the president of the committee states 
generally his views on the candidate’s appearance, and 
if these accord with the individual dicta of the other 
examiners, the degree is at once granted ; but if not, 
the matter is referred to the decision of the general 
board. In any case the candidate receives intimation 
soon after either that he bas passed, in special cases 
“ with distinction,” or that he has failed, in whieh case 
the attempt cannot be renewed before the lapse of six 
months, and if he is then unsuccessful be must re- 
linquish the effort for ever. To prevent irregularities, 
it is specially provided that if the candidate is from 
any cause prevented [rom coming forward after having 
sent in his name for examination, he must produce 
evidence of necessary detention, and to defeat an ob- 
vious stratagem, should he withdraw from the exami- 
nation after his knowledge in any one subject shall 
have been characterised as “ deficient,” he is held to 
have broken down, and is treated under the rule just 
given for such cases. 

B. “ Baumeister” Examination. 

This degree is conferred only on those who have 
passed the “ Baufthrer” examination, but here the 
candidates have an option as to the department in 
which they wish preferably to be examined. Accord- 
ing as they have studied in the architectural or in the 
engineering branch of the advanced course, so the 
selection is usual'y made of the subjects chosen, but 
it is open to them to stand the examioation equally 
in both departments. Every candidate without dis- 
tinction is required to produce the fellowing prelimi- 
ws ee f been activel 

4. t he ‘or two actively em as 
“ Bauflihrer,” under a duly qualified . Besmekter™ and 
giving particulars of the nature of the work on which he has 
been engaged. At least twelve months of this time must 
have been spent on works, the remainder of the period may 
have been passed in an office, or devoted to employments of a 


nature kindred to engineering. 

6. Thathe has bad i practical experience in 
land surveying. 

If his qualifieations are found satisfactory in the 
above respects, the candidate is furnished with informa- 
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tion necessary to produce designs in architecture and 
engineering ; and these, when finished, he hands in, 
attested on oath as his unaided production. A date is 


then fixed for his examination, which, as in the pre-| Baufihrer 


vious case, commences with the preparation, “unter 
Klausur,” of certain test drawings. 

A. In architecture. B. In hydraulic, road, railway, 
and mechanical engineering. 

For each of these exercises a weck’s time is allowed, 
and the preliminary drawings are in the meantime 
serutinised. The conditions mentioned in describing 
the “ Baufiihrer” examination apply with equal force 
here, and the candidate finds he can only repeat the 
experiment once again, and that after an interval of 
six months. 

The oral examination, lasting usually two days, em- 
braces the following subjects : 

A. Architecture. 

a. History of architecture, &c. 

b. Building construction applied to circumstances of difli- 
culty. 

c. Ornamental building applied to all kinds of private and 
public buildings, and arrangements suitable for towns. 

d. Conduct of business, modes of procedure, and ex- 
pedients in carrying out works. 

e. Arrangements for ventilation, heating, lighting, water 
supply, and drainage within doors. 

B. Civil Engineering. 

a. Applied mathematics, with reference to practical ex- 
amples. 

6. The whole subject of hydraulic, bridge, and road engi- 
neering. 

e. The whole subject of railway construction, inclusive of 
telegraphy. 

d. The whole subject of the theory and construction of 
such machines as are employed in building; with a know- 
ledge of details of hydraulic and other lifts or presses, steam 
engines, mills, machines for preparing building materials, &. 

The award of this diploma follows in course similar 
to that of “ Baufubrer,” and the possession of qualifica- 
tions described as “ sufficient” in both A and B Depart- 
ments, or “good” in one department, and at* least 
“barely passable’+in the other, is absolutely essential. 
' It may be interesting to note here that the ' 


ages of students passing the Baufiihrer and Bausieidter| 


examinations are about.24 and 30 respectively. As- 
suming a youth to commence a one year’s apprentice- 
ship at 18, at which age the abiturienten examination 
is usually passed, he enters the Bau Akademic'at 19, 
remains three years, daring which time he can also 
perform hi’ year of military service, and before be feels 
competent for his Baufiihrer examination he has prob- 
ably entered his 24th year. Subsequent to this he 
must spend at least two years in active employment 
under a Baumeister, but as he cannot always find a 
suitable opening when he wants it, and as this period 
of service is often prolonged, lie is perhaps 28 or “so 
before he takes the “advanced course” of the Ake- 
demie. A year will probably elapse; after the expiry 
of this term, before his prehminaty drawings and pre- 
paration for final examination are complete, and by 
this time the candidate has reached his 30th year, and 
with that, a maturity’in the theory and practice of 
his profession which will entitle him to the rank. of 
“‘ master.” 

For the case of candidates passing either examina- 
tion with special distinction, the Minister of Public 
Works has certain rewards at his disposal, in the 
shape of prize medals, and travelling scholarships. For 
Baufihrers, there are two of the latter, each of 
300 thalers (45/.), available annually. The recipients 
are required to undertake a journey of observation 
within five years of gaining the reward, otherwise the 
grant lapses, and they must communicate to the Bau 
Deputation the direction in which they propose to 
travel, so as to receive instructions or advice from 
them on the subject. The Baumeister scholarships 
are of the value of 600 thalers (90/.) each, and the tour 
must be undertaken within two years of having ob- 
tained the diploma. 

On graduating, the Baufiihrer takes the oath of 
office, and is attached to the particular district in 
which he proposes to reside, without, however, being 
guaranteed any emolument or work. He has, neverthe! 
jess, this advantage that specifications and measure- 
ments made by him have now an official value, and 
should his services be required, the ministry of Public 
Works of course gives him a preference to one with- 
out his qualification. Should employment of this kind 
be offered him he is bound to accept it on pain of for- 
feitinge all claim to future advancement, and that a 
reguiar record of his experience may be kept he is re- 
quired fo fill up yearly a printed form describing the 
nature of his engagement, and the length of time it is 
likely to last. For his services his fee is fixed at 4s. 6d. 
to 7s. 6d. a day, while the Baumeister, who comes under 
similar obligations, can be appointed to the supervision 
of a district, with a salary, as we have already 





Se 
mentioned, of 700 to 1000 thalers (105/. to 150/.) a 


yeat. 

Since the year 1850, 1475 have passed the 
u and 1071, that of Baumeister, | * 
so that we may infer upwards of 70 cent. of 
those who pass the lower examination, also the 
higher degree. Ne ip pana vert 
about 10 per cent., a very re considering the 


nature of the exam and , as wehave 
said, the candidates in this way qualify themselves 
the Government service, no intments of 
meister have taken place since 1 Of the n 
given above, however, 401 Baumeisters 
pares under Government, while the remaining q 

ave either commenced business on their own account fj 
or obtainec employment otherwise. At the close of 
1868, 625 Baufiibrers were at the disposal of the 
Public Works Department, so that alt 
at its command about 1000 engineers and architeets-of } 
various grades; and considering the qualifications} 
possessed by these men, we think it almost superfidons | 0 
to observe, that in possessing such a staff, the State is | 
amply reatepeseet for any little cost it may have in- 
curred in thetr instruction and education. 

(To be continued.) ; 








COMPOUND o. SINGLE CYLINDER® * 
ENGINES. Petia 

No more decisive proof of the disadvantages of "come 
pound engines could be desired than is afforded t . 
number of .instances in which such engines are now” 
fitted to steamships to replace those of the single cylinder 
clas, Steamship owners are, we are glad to say, : 
as a clags, keenly alive to the benefits to be derived from 
the employment of really good engines, and as a - 
quence of this, we find that all our principal ports, 3 
particularly in the north, marine engine builders are not only 
constructing compound engines extensively, but are also 
in a great number of cases “ compounding” existing single. 
cylinder engines with excellent results. Amongst other 
engines which have recently been altered in this way 
those of the screw steamship Irene, belonging to the ‘a 
Netherlands Steam Company. This vessel was originally 
212 ft. long by 30 ft. 2 in. beam, and 19 ft. deep, moulded, 
her»net tonnage being 672 tons, and her gross tonnage 
887-tons. -She carried 1000 tons of cargo, 240 tong of 
coal, and her consumption of the latter was 24 tons 
per day, her engines being of the ordinary class, with 
45 in. cylinders and 3 ft. stroke, and fitted with sn 
face condensers. ‘The screw propeller used was it’h. 
Sin. in diameter, and 24 ft. pitch. Recently the lrene was 
lengthened by Mesers. T. M. Tennant and Co., of Leith; 
40 it. being added amidships, and at the same time ber old 
engines were altered to the compound principle by removing 
the old cylinders and replacing them by two mew’ ones, 
jacketted. at the sides and ends, and 31 in. and 66 in. in. 
diameter reepectively, the stroke being the same’ as before. 
The cranks also were allowed to remain at right angles, and 
the old liok motion was used, no expansion gear being re- 
quired. ‘The old boilers were at the same time replaced by 
one new one 10 ft. 9in. in diameter, 16 ft | and fired 
at both ends, there being six furnaces 2 ft. 9.ip, in dia~ ; 
meter, with firegrates 5 ft. Gin. long. The boiler contains}, 
254 tubes with 1700 ft. of heating surface, and ip found to 
produce abundance of steam at a working pressure. of 60 lb. 
per square inch. The new screw propeller with which the 
vessel has been fitted is the same diameter ag the,ol@ ont 
but has 2 ft. less pitch. ‘ % 

The vessel, as lengthened, is 252 ft. long, and basa 
registered tonnage of 743 tons, while she will carry 760 
tons more cargo than before, partly owing to the eet 
space occupied by the new boiler and coal bunkers, “On 
the occasion of her recent trial, with 1195 tons on board, 
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and with a draught of 13 ft. 6 in. forward, and 14 ft-7.im 
aft., she attained a speed of 10} knots, her engines mdi 
eating 517 horse power. 
fair quality, was carefully weighed, and the consumption 
was found to be 10 cwt. per hour, or 12 tons per ey Ph 
the occasion of the last trip made by the Irene to the 

the superintendent engineer of the company, Mr. D, Crob); 
had the coals carefully weighed for twelve successive houra, 
and the consumption was found to be at the rate of 13.tons 
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CRICHTON'S SURFACE CONDENSER FOR STEAM LAUNCHES. 


(For Description, see the opposite Page.) 
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CONTOUR -S E CTION-OF POINT RAIL. CONTOUR- SECTION-OF SIDE-R AIL 
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* A.rnoven the form of crossing illustrated above has not 
been hitherto brought prominently into public notice, it 
has been in use for a sufficient length of time, exposed to 
heavy wear, to prove ite efficiency and durability. The 
crossing is built of steel rails rolled to an ordinary sec- 
tion, excepting that the tables are flat on the top and square 
on one side. These square sides are placed together on the 
point and side rails, and adjacent to the point in the wing 
rail. In Fig. 1 @ is the point rail planed to the form as 
shown, and 6 the side turned between the top and bottom 
tables, as in Fig. 6, which shows the contour lines of the 
side rail at different parts of its length. The wing rails are 
shown at c, c, in the plan, Fig 1, and in the sections Figs. 8 
and 4. and it will be seen that cast-iron distance pieces, 
d, d, and f, f, maintain the relative positions of the point and 
side rail and the wing rails, respectively. These distance 
blocks being continuous, make, in effect, a solid crossing, 
with the-assistance of the through bolts spaced as shown. It 
will be noticed that the bolt heads take a square bearing on 
the outer side of one wing rail, a flat surface for the nut 
on the other side being secured by means of a stepped 
washer plate, Figs. 1 and 4. The bolts used throughout 
are reduced in their sectional area according to Mr. Parsons’s 
method. The chairs at A,B,C, D, are simply brackets, 
shown in cross section, Fig. 2, and are all of the same 
pattern. It will be noticed that the bottom table of the 
rail bears fairly on the sleeper, and that all the injurious 
and incessant concussions upon the lower head, which prove 
fatal to most systems of reversible crossings, are prevented, 
and a lengthened experience has shown that, after pro- 
tracted wear, the crossing may be reversed, and found 
quite untouched. 

It must not be forgotten that the peculiar section of rail 
employed—that with a square side—presents an advantage 
which is one of the important features of the arrangement. 
The form employed reduces the width between the point 
and wing rails, and thus the bearing surface for the wheels 
is materially increased, they being fully supported by the 
wing rails before leaving the point, and thus avoiding the 
shock so unpleasant to passengers, and destructive to rolling 
stock a, being and the crossing itself. 


Merropo.itay Street Tramways.— Yesterday morning 
a large number of workmen commenced breaking up the 
roadway in the Blackheath-road, Greenwich, preparatory to 
laying down the rails for the Pimlico, Peckham, and Green- 
wich street tramway. The company who are carrying out 
this scheme have purchased a large tract of land on the main 
road leading from Greenwich to Woolwich, on which work- 
men are employed im erecting buildings for horses and 
omnibuses. 


Tas Hixcxtsy Kyittinc Macutxer—We have before 
us the prospectus of a new company, endorsed “ The Hinck- 
ley Knitting Machine Company, Limited.” It will be re- 
membered that on page 387 of our last volume, we ‘illustated 
and described this highly ingenious and useful domestic 
machine, which was exhibited at the Conversazione of Civil 
Engineers, on the 3ist of May last, where it con- 
siderable attention. The great utility of the “ knitter,” the 
perfection and simplicity of its parte, and the facility with 
which it can be i recommend it to a universal 
domestic use, whilst the price at which it is sold places 
it within general domestic reach. The necessary plant 
for manufacturing these machines, which are entirely tool 
made, has been constructed, i from America, 


entirely without competitors, there appears little doubt but 
that the new company will achieve a success, and will pro- 
pably open wen ts host of imitators, who will invade 
this country from States. 
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LAUNCHES, 


A FEW weeks ago (vide page 274 of our last volume) we 
publishel some particulars of some trigls made with a steam 
launch fitted with a simple arrangement of surface con- 
denser desi and patented by Mr, Alexander Crichton, of 
the Cork Steamship Company's Works, Cork. The results 
of these trials were very satisf , and we now give on 
page 22 engravings of Mr. Crichton’s condenser which will 
explain the t clearly. From our illustrations, 
which show the apparatus as fitted to the launches of 
H.M.SS. Cambridge and Lord Clyde, it will be seen that the 
condenser consists simply of pipes fixed by the side of the 
keel under the bottom of the boat, and connected with the 
exhaust pipes of the engines. The launches to which our 
engravings refer are fitted with twin screws driven by two 
pairs of engines, constructed by Messrs. J. Penn and Son, 
and the exhaust pipe from each pair is turned downwards, 
and passed through the bottom of the boat, where it com- 
municates with a pipe which passes along the side of the 
keel for a length of 14 ft., and then returns for a length of 
16 ft. to the air pump. The condensing pipes for each of 
the two pairs of engines are independent, and each is pro- 
vided with a small air-pump driven by an eccentric on the 
corresponding shaft as shown in the enlarged section Fig. 8. 

Mr. Crichton finds that with his arrangement of con- 
denser, an area of condensing surface equal to about one- 
third of the heating surface of the boiler is sufficient to en- 
sure a vacuum of about 24 in. of mercury. This gives an 
increase to the effective mean pressure of steam on the 
pistons far greater than is required to compensate for the 


}power absorbed in working the small air pumps. The great 


advantage of the arrangement is, however, that wiihout 
employing any complicated form of surface condenser with 
circulating pumps, &c., a constant supply of fresh water is 
obtained for the boiler, the air pumps delivering into a small 
hot well with which the suction pipes of the feed pumps are 
connected. The total weight of the condensing apparatus in 
the launches we illustrate is but 4 cwt., while the tanks for- 
merly employed for carrying a supply of fresh water weighed 
when charged 89 cwt., and occupied 40 cub. ft. of space in 
the boat. In the case of launches having single screws, the 
arrangement of the condenser becomes even more simple 
than is shown in our engravings, as in that case but one air 
pump is needed, and the exhaust pipe from the engine—or 
pair of engines, as the case may be—is passed through the 
bottom of the boat along one side of the keel, then through 
the keel and back along the other side to the air pump. 
Another advantage attending the app.ication of the con- 
densing # to steam launches is that the noise occa- 
sioned by the discharge of the exhaust steam into the 
funnel is done away with. In the case of the launches we 
illustrate, however, this advantage has not been fully 


tion it has been found that they would not supply sufficient 


only wasteful of fuel, but which renders ,it necessary to 


with a small quantity drawn direct from the sea. This, 
however, is a matter which only affects launches fitted with 
boilers intended for non-condensing engines, — 
sequently proportioned so as to require the aid of the 
Criten hes found practically that launch engines 
fitted with his condensers i 


in diameter by 6 in. stroke, making 240 revolutions per 





with steam at 50 Ib. pressure cut off by the slide at 





CRICHTON’S CONDENSERS FOR STEAM | abont five-eighth 


attained, for the original boilers being used without altera- oy 


supplement the supply of feed water from the condenser |i 





CROSSINGS. 
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abundant supply of steam is provided by a 
82 square feet of heating surface and 8 
grate surface, no blast being used. In 
grate area is somewhat large in proportion 
surface, but Mr. Crichton finds that this 
grate is necessary in such small boilers in order to 


combustion. 
Messrs. William Crichton and Co., of Abo, Finland, 
also lately applied a condenser on Mr. Alexander Crichton’s 


rf 


rE 


plans to a pinnace belonging to the Russian , and its 
performance has given such satisfaction that other 
boats are to be fitted in the same way. The boilers applied 


by Messrs. W. Crichton and Co. to the launches have sbout 
the ordinary proportion of heating surface to indicated horse 
power adopted for large engines, but the tabes used are 
much shorter in proportion to their diameter than is usual 
in large boilers, their length being, in fact, about 1 ft. for 
each inch of diameter. The funnel, also, is made large to 
suit the unusual sectional area of the tubes, and the boilers, 
we are informed, give a good supply of steam without a 
blast. 

We give, on page 22, a series of indicator diagrams 
taken from the engines of the laanches of the Lord Clyde 
and Cambridge, both before and after the of 
the condensing arrangement. Diagrams Nos. 4 and 5 were 
taken from the Lord Clyde before, and Nos. 6 and 7 
Mr. Crichton's condenser had been applied, while the 
diagrams were obtained from the engines of the launc 


the Cambridge. 
> 


Corrow xn Cewrrat Asts.—The Russian Invalid 
lishes some information on the cultivation of eotton in 
tral Asia. In the vicinity of Taschend, it 
large cotton fields, and American cotton pl 
been lately grown there, though as with 
The best cotton in Central Asia is that uced 
some sorts of whieh are nearly equal in quality 
cotton. A deal of cotton is also cultivated 
and i in ge mung 9 A 
northern estan. value 

wuch diminished by the tnseficlenyy of Ge metered ne 
cleaning it. Its price at Tasch’ is 


t 146.) per poud. 
sot large olan af oon 
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has 
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Rattway Inox.—Daring the month of April the ex 
of railway iron from the United free tia 5 ad apr 7 
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ENGINEERING. 








BESSEMER'S “STEADY CABIN.” 
Ix an article entitled * Steadiness at Sea,” which appears | 
pet 27 of the present number, we have given a general 
of a system of constructing “steady cabins”. for 
sea-going vessels, designed by Mr. Henry Bessemer. In 








STEAM FERRIES FOR THE HOOGAHLY. 
Tue great question of the passage of the Hooghl 
at Calcutta, whieh has been under diseussion fonths 
last twenty-five vears, seems at Jast likely to be solved 
for the present by the construction of a pontoon or 










further explanation of these plans we give on page 26 en- : : 
gravings —= ee of such a cabin podting Settee serene the in order to — 
proposed ¥ : . this arrang t aie communication ween Caleu 
eaplained in the article already referred to—mnot ‘the termisus of the ‘ ‘ way at Howrah 
Mr. Bessether’semore recent improvements, of which from | It will be remembered f & permanent 
the foreign patenis not having yet becn completed, we have |. ve eet fog this site not 
to defer giving an account, is “Fas inks , bat it was panes 
The on page 26 show a circular ite estinated (500,000, } beige more than the 
diameter by 29 ft. bigh in the centre, mounted #0 that it is) Government of Iadia could, at the: time, set apart for 
free to dscilllate on its ceatre 224° in any Gielen.” Adthst purpose. In 1854, when wy iron tubular 
booed gallery, tt = noticed, runs round the cali, —s girder bridge was previously by Mr. Rendel, 





ne galery l t of seat 

nearly doubled without obstructing the centtal space. 
The floor, ¢, of the cabin is well stiftened. by the radial 
girders, d, and the annular box gi 
centro there rises we 
the bearings, & whole is gupported. The 
bearings, &, just fit pins projecting from the 
ring, j, and this ring again is mounted on the axes, n, the 
wholeforming a gimbal of the ordinary kind. ‘The pina, 
n, which constitute the inner axes of the gimbal arrange - 
ment form part of the centre piece, i, which fits into a 
socket, 4®, and which is provided with a broad collar, 
resting on the india-rabber ring, m. It wilt be seen from 
this that the india-rubber ring, m, constitutes 
« spring “upon which the Whole ¢eibin is supported, and 
whieh serves to cut of the tremor of the vessel. 

Tee socket, 4, ie bolted to four girders or legs, p, which 
extend to the sides and bottom of the vessel, and which are 
connected by the annular box girder, M. This box girder 
is covered on each of two of its sides by thick bands of 
india-rubber, and it is so shaped and placed that when 
the cabin is tilted on ‘ts axis to the full extent these india- 
rubber rings come into contact with the ander surface of 
the annular girder, r, and with the balance weight, W, re- 
apectively. Fig. 1, which shows the position of the cabin 
when the vessel is tilted over, will explain the arrangement 
clearly, 

The balance weight, W, is hung from the bottom of the 
cabin by the tie roda, o and g. and it is fitted at the centre 
with a sliding weight, which, by means of the screw and 
handle shown, can be lowered down so as to press on the con- 
cave cast-iron surface, K, and thus act asa brake. By the 
aid of this brake the cabig can be rendered immovable, so 
as to admit of the pas-age of persons into or out of it, the 
arrangement weare now deseribing not permitting this to be 
done while the cabin is swinging freely. As we have 
mentioned in the article already referred to, Mr. Bessemer 
has, in his more recent plana, provided for free access to 
the “steady cabin” at any time. 

The cabin is provided with & domed roof, and like 
wise with skylights, g, and ventilators, g*. The upper 
part projects through the deck of the vessel, and is pro. 
tected by a shield, w, this, together with the box girders 
at A, compensating for the loss of strength due to the deck 
being cut away. Of the figures not yet referred to, Fig. 2 
shows the staircase, &c., for giving access to the steady 
cabin; Fig. 3 is a smail-scalé view, showing the position of 
the cabin in the vessel ; and Fig. 4 is « section showing the 
position of the cabin when the vessel is not heeling over, 
The whole of the details of the arrangement we have de- 
scribed are very well worked out, and, alibough it is in- 
ferier in many respects to Mr. Bessemer’s more recent plans, 
it is well worthy vt attention. 


, 3 while from the 
for Of which are fixed 





Evaporation Gavoss ow Tax Gayexs CaxaL.—Several 
attempts, we understand, have recently been made in the 
North-West Provinees to construct an apparatus by which 
the rate = Np a vars might be estoonendl ai the Ganges 
Cenal and the ges, but all plane have been as yet un- 

= on we ne a ae — the current, which 
renders it extremely difficult to get necessary steadiness 
in either a fixed or a floating vessel. 


Tar Dexe or Hawieron’s Sream Yacut Tareris— 
This fine strew steam yacht, built and engined by Messrs. 
Bigckweod and Gordon, Port-Giasgow, made her ofticial 
trial trip lest week. The yeeht made « quick rum to the 
Clock Lighthouse, between which and the Cumbrae her 
spéed was to be tested. The Clock was left about 11.40, 
when the tide was still in flood, and the speed attained, not- 
withstanding a strong breeze, was 12 knots, which results 
gave ne rg satisfaction to allon board. The yacht was 
thea b for Lamtash , when she went down past the 
Holy Iste, and entered the bay by the south entrance. She 
then proceeded to Broftick, from thence to Corrie. The 
course was then taken for the Kyles of Bute, through whieh 
she steamed slowly to enable the company to enjoy the fine 
scenery. Full apeed being put on neer Rothesay, the 
yacht was headed for Port-Glasgow, where she arrived short'y 
atter seven a'clock, having made the above long run in about 
eight hours, The Thistle is a yacht of 606 tons, buiidérs’ 
—_. her eT —_ 165 ft. long, 25 tt. 3 ini. browd, 
and 14 ft. of , With engines, on the compound sys- 
tem, of 0 fares ower, havin F artane condensers on Mr. 
Marshall's (of Leith) system. Her builders have fitted her 
up internally, so as to make her the handsomest yaclit afloat. 
She-is fitted with every mnprovement, amongst which are 
Broom avd Nasficid's patent capstan, Chaplin's patent 
atrated fresh water distilling us and Messrs. Nemner’s 





it was objected to by Government on account of “ the 
obstruction it would cause to shipping, of its costliness, | 
and of the time it would occupy in construction.” | 
A floating bridge was at the same time negatived by | 
the authorities upon the ground that “ it would inter- | 
fere, in a still greater manner, with the navigation, | 
as it could not safely be raised sufficiently to pass | 
large boats, and during high tides the inundation of | 
the platform would frequently render the bridge un- | 
safe, and storms would cause occasional derangements 
of the strueture; and though it would not, like a 
permanent bridge, occasion danger to ships, it would 
be itself endangered by vessels passing through the 
openings, or getting adrift occasionally during storms.” | 
Notwithstanding these objections, we learned a short | 
time ago from Tedia that a committee, consisting of | 
Colonels Hyde and Sibley, and the Honourable Mr. 
Bullen Smith, has been appointed to decide the site of | 
the floating bridge, which the Government has now | 
deberusined chall be coustructed across the Hooghly. | 

Upon the final rejection of the permanent bridge,| 

ject, the following paper was drawn up by Mr. A. 
if. Rendel, with reference to the alternative projects 


for effecting an improved passage of the Hooghly, by | 
which it will be seen that, although a pontoon bridge 
is mentioned, an improvement of the existing system 
of a steam ferry is considered preferable : 

If a fixed bridge over the Hooghly is not to be constructed 
op aceount of its cost, and the question for the best substi- 
tute for it is brought under discussion, a good system of | 
ferries will deserve consideration, besides the other proposi- 
tion, which has met with fayour in India, of a floating 
pontoon bridge. , 

For the purposes of their present ferry, the East Indian | 
Railway Company has lately completed, at a ecostof upwards | 
of 70,0001. the erection of two large pontoons, 350 ft. long, | 
and from 60 to 80 ft. broad—the one at Howrah, in front of 
their station, the other at Armenian Ghaut, on the Calcutta 
side. These pontoons have comparatively deep water along- 
side them at low water, and the distance between them is a 
bare quarter of a mile. 

For the last fifteen years the company has worked a steam 
ferry boat between the sloping jetties which these pontoons 
have replaced, but the jetties were of so inconvenient a 
nature, and the steamboat plied at such long intervals, that , 
practically the ferry was useless, except to persons going to 
meet, or coming from trains, and 1 such were the 
delays of this steamer, that very many of even these persons 
—myeelf frequently among the number—crossed in the 
native row-boats, or on a native steamer, which ran in come 
petition with the Company’s boat, and beat it. 

The jetties being removed, I believe that the present rail- 
way ferry may be made on the whole more satistactory than 
a pontoan bridge, at a fourth of its cost, and free from 
al its risks and interference with the river. 

For passengers nothing can be better than the present 
boats, if only like the Liverpool boats they would run from 
bank to bank as quickly as they could, making the double 
run in say 15 minutes as might easily do; and I do not 
think foot passen would care to exchange such a con- 
veyance for a walk over a pontoon bridge exposed to the 
sun and rain. pve : ‘si F 

But the present # are quite unfit for w carriages 
and po sa though they do oceasionally carry them, the decks 
being ene et with deck houses, paddleboxes, and batch- 
ways. | 
‘or such a traffic new boats are required of a different | 
build ; suitable boats might be placed on the river for a sum | 
certainly not exceeding 15,000/. each. They should have | 
great breadth of unencumbered deck, and be divided trans- | 
versely by barriers into a series of pens to receive carriages 
and horses. 

Steamboats cross the river Hooghly in a course whieh | 
forms the figure of the letter 8, starting and bringing up 
with their heads against stream. i would, therefore, | 
always arrive with their horses’ heads in the right position | 
for disembarking. : | 

The ends Rm | = ears See ee 
boats, an upper deck might be set a or passengers. 

There ae Ccentonad ra on the in but I satisfied my- 
self, when in Calcutta, that they meed be no serious imcon- | 
venience if proper lights were provided. at 

1 am therefore of opiuion that if such boats as I describe | 
were supplied, the pontoons being also peeks roofed and 
provided with seats, &e., a ferry would be as good a sub- 
stitute for a fixed bridge as a pontoon betes, and a much 
cheaper one. Indeed, 1am sure it would be preferred by 
the native passengers, the mass of whom go of course on 


| 
| 





patent Vertieul steering gear’ The Thistle is commanded by 
Captain Long, and leaves the Clyde fur Cowes immediately, 


foot, because they would be saved a walk, aud would be 
under shelter during the transit. 


the so-called “ floating introduced by the late Mr. 
Rendel, forty: 0 ‘still in use across Portsmouth 
and Saltash, enero o8 Be Ciyée 








- deseri 





penses of this 
clusive of directors’ fees, and 
60001. a year. It is freely used for carriage and 
of all kinds, and I never heard of difficulty in regard to it. 
I have no doubt that two of these boats could be set to 





work between the company’s pontoons, or anywhere in Cal- 
eutta, for the sum of 40,000/, and that their working ex- 


| penses would not exceed 30001. a year. The lowness of their 


w expenses is due to their requiring very little skilled 
labour, and that of the cheapest kind, for their management, 
and to the power they consume being of a more economical 
jon than an ordi steamboat. A single European 
in boat would be enough for India. I should state that 
two of these boats were sent out to Calcutta some thirty 
years ago, but from a series of fatalities they were never put 
together. I should have proposed them some years ago to 
the Railway Company, but for a fear that the chains laid 
along the bed of the river would sink. I now believe this to 
be improbable. The only risk would be during the rains 
when the boats would probably require to be worked occa- 
sionally at night to lift the chains, or to be hooked and sus- 
pended at, say, two points to small boats. 

However, on the whole, I believe that a suitable boat of 
the ordinary kind would ia this case suffice, and I am quite 
eertain that one such boat rynning at sbort intervals be- 
tween the existing py ny with a second boat in reserve, 


for accidents, would, on the whole, be more satisfactory to 


the traffic, would certainly be cheaper both to work and 
maintain, and would be free not only from the risks to 
which a pontoon bridge must be exposed, but from the in- 
convenience to the river traffic generally, which that kind of 
bridge must occasion. 

A. M. Respe. 


(Signed) 


We think that all who know the river Hooghly, 
and aré acquainted with its nature and peculiarities, 
will be inclined fully to endorse the conclusions 
arrived at by Mr. Rendel in the above report ; and 
those who are not acquainted with the river will find 
a description of it at pages 195,213, and 342 of the 
first volume of Enciuxeznine. It appears, however, 
that in the face of a high professional opinion upon 
the subject, the people of Caleutta prefer a pontoon 
bridge. We are not aware of the arguments upon 
which this decision has been arrived at, and can, 
therefore, only conclude that there do exist certain 
local interests that will be best served by the class of 
work decided upon, but they must be of a very im- 
portant nature to warrant the much larger expendi- 
ture which the improved scheme will necessitate, as 
well as the greater risk of injury that a pontoon 
bridge will present than a steam ferry. 








Orrxtne or tus New Lanprse Pree, Dovetas, Istz or 
May.—Tiis structure, the cost of which has been nearly 
50,000/7., having been completed to 2 certain extent, has been 
opened for the Janding and embarkation of passengers. To 
the myriads of English people who, in the summer months, 
seek health and reereation at this increasingly popular water- 
ing place, the intelligence that they can now land and embark, 
at any hour of the tide, without small boats, will be a source 
of the highest gratification. The pier, which is 1080 ft. long, 
50 ft. wide, aol ies 20 ft. depth of water at low-water, spring 
tides, is constructed of concrete blocks, from designs by Mr. 
Coode, C.E., and has been carried out under the superin- 
tendence of Mr. Powell, C.E. Ki ie BA, Poscemauevs of 
this pier is, that Douglas is no longer a ti ur, steamers 
being able to come and go at all times of the tide—LIsle of 
Man Times. 





Tux Bomsay Musicipatitry.—We take the following 
“conclusion” from the last annual report of the Bombay 
Municipality :—“ Alt during the ear no great 
work ote aeiae wen eR think we may, 
nevertheless, fairly congratulate ourselves on a great improve- 
ment in the financial position of the municipality—on con- 
siderable reductions in expenditure, coupled with improved 
organisation in most departaments—on the introduction ef an 
excellent system of account, and on great progress towards 
the satisfactory solution of most important municipal pro- 
blems. If we leok round, we see handsome public buildings 
and improvements of every kind in progress ; we see a busy 
and intelligent population daily taking more and more 
interest in municipal advance, and adapting itself to the 
changes which are m progress everywhere. e have now to 
brace ourselves to prepare for the great results of the almost 
simultaneous completion of the railway system, the opening 
of the Suez Canal, and jeying of the new cable, Let. us hope 


that the Corporation of Bombay may not be found wanting 


at such a time.” 











Jory 8,°1870.) 








LIGHT RAILWAYS IN SWEDEN. 
To tux Eviror ov Exotaxekise. 

S1x,—As public attention has lately been mach occupied 
with the question of light railways, not only for India, 
Canada, Russia, and other distant countries, but likewise 
for outlying districts within Great Britain, I have thought 
it might interest some of your numerous readers to be made 
acquainted with the manner in which this question has been 
discussed amongst Swedish engineers, and I have therefgre 
made some translations of articles which appeared in the 
Stockholm A/tonbladet both for and against the said system, 
chiefly in reference to the continuation of the Government 
railways north of Upsala, These extracts I have much 
pleasure in placing at your disposal herewith, and shall be 
glad if you can find space for their insertion in your valuable 
journal, I annex a railway map of the middle and south 
of Sweden, to show the position of the lines referred to, and 
will merely add that, for my own part, I consider the 34 ft, 
gauge would have been amply sufficient for the traffic in 
any part of Sweden at present, and to eome, at least, for a 
long time; but since 90 per cent., ot thereabouts, of the 
Government lines hitherto resolved 6m have already been 
built with the 4ft. 84 in. gauge, 1 hold it to be most jadi- 
cious to construct the remaining tenth of the same width 
especially as this section will be placed between three dif- 
ferent lines with the same gait 

As the last Diet left the déeision of this’ question in the 
hands of Government, it is probable that the wider gauge 
will be continued for this extension; but the great number 
of railway lines which are Still required, and, no doubt, will 
be built, in mining districts of Sweden ought, fn my opinion, 
to be, with hardly any exteption, constructed on the marrow, 
or 3 ft. Gin. gauge, an épinion which, I believe, is shared 
by most engineers as well as by the general public in 
Sweden, there being already several lines of that description 
in the country, the resiiits of which form one of the prin- 
cipal topics in the diseussion portrayed in the following 
extracts. 

I-am, Sir, your obedient Servant, 
19, Great George-street. C. P. Sanpperc. 


The controversy betwen the advocates of the broad and 
those of the narrow g of railways seems to, be by nd 
means ended yet, and never will be until the 
cireumstances which make the one Beng or the 
appropriate and economical shalt have reget 4 
ascertained and decided upom ft every. ¥ 
the dispute a very long leate Of. fife inaere, But @ 


: 
i 


H 
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may become interested in dit¢ iéwlar or another, 
and have to take into consideiaiaiaa the condition 
of its capabilities of traffic af@ WS of construc. 
tion, it cannot but be advantagédes to bestow ah Gkamita- 
tion, more or less extended, upon the discussions the 


question has given rise to in other epontries aid localities 
where it has been agitated unde? - differences of 
nature, of population, and of industry, Pot this reason it 
may not be without interest to cast a glance &t the main 
features of this controversy in Sweden. 

After the miserable failare of the Auglo-Swedish Ooi: 
pany to form the first railway line in Swedem, the #0-@alled 
Képing-Hall, it became evident that railway Commianica- 
tivn in so extensive and sparsely populated a country could 
only be made practicable by Government undertaking to 
lay down trunk lines through the length and breadth of the 
land, to which branch lines might afterwards be joined on 
private account. This great and necessary work was 
consequently undertaken some sixteen years ago, and the 
conduct of it t® the celebrated engineer, Colonel 
Nils Ericsson. Naturally, Wie first thing to be decided, 
after providing requisité Gréaws for the work, was the gauge 
that should be aiid Hinder the system at that time 
chiefly prevailing, it became the 4 ft. 8} in. Swedish feet gauge. 
As Government was for a time afterwards the only 
builder of locomotives worked railways in Sweden, and 
naturally adhered to & system of uniformity, the above 
gauge came to be consideréd as @ standard, and several 
private undertakings were sabsequently executed accord- 
ingly, apparently with little hatm, es these lines wee laid 
in some of the best paying districts. 

By degrees extensions became desirable, both of Govern- 
ment and private lines, into less favoured localities, and the 
great expenses already incurred made legislators hesitate as 
to granting ferther su while at the same titee the 
prospects of these undertakings presented matter 
for doubt. Simoleaneously there arrived statements and 
reports from foreign countries as to the advantages of 
cheaper lines on the narrow gauge principle, and with this 
the controversy was opened in Sweden, where the new 
system was by mo means anknown among professional men, 
though at that time not looked upon with any particular 
favour, which to a certain extent appears still to be the 
case. That the opposite opinion, however, has not failed to 
gain ground may be seen by thé following extracts from 

been ventilated 


the discussion which has fh the Swedish 4, 
newspapers. 
To jadge of the standpoint of the controversy, both sides 


of the argument should in fairness be taken info account, 
but in a short notice like the present it would manifestly be 
impossible to do more than glance at some of the more 
salient points on either side of the question. 

Thus, for instance, does a correspondent under the signa- 
ture “M.” in Aftonbladet for 26th February last advance 
the following remarks: 


lighter line are only 14 to 19 tons in weight, those for 
heavier line will weigh 22} to 30 tons. The latter are 
to draw a cargo from 30 to 50 per cent. heavier than 
former, and so the number of trains must be proportion- 
ately less on the heavier line. 

“* Equal traffic’ and an ‘equal number of trains’ are, 
therefore, two different things, which have to be regarded 
each by itself when a comparison is made between two lines 
of different weight of rails. An equal number of trains do 
not occasion a greater wear and tear on the lighter line than 
on the heavier one, because on the former the trains are 

ter. An equal traffic, on the other hand, 
2h pelorveg te ary gu mon on the light rails, because the 
trains must be more numerogs, and in that case the rails 


pega ong opts nag ormeg ee arghnonpea tp ha 
on the line is not for that reason jed, nor need the cost 
of maintenance be greater, because the more frequent re- 
placing is compensated ee lighter weight and conse- 
quently less cost of the rai 
“IT therefore adbere to my opinion, formerly expressed, 
Sorcmenath setiteds toe Melee Maaceeeet be/coae 
Government railways, the lines would be 
any. heavier build of the 
ra oon to a far more important matter, 
an i and cheaper system not, 
in the 







vate lines Which have been built with 
; ive tails may certainly be sufficient 
Sraffic they carry, but could not, in case their 
ly large, and required the runuing of as 
daily as the Government lines, be able to huld 


+” 
ly be applied to a part, or te 

fnaintenance of the but it has been raised 
whole question, for which reason we must again review 
whole extent, without which no proper 
opinion ¢ah be formed ag to the superiority of one system 
over the thet. The only sure way to arrive at a conclu- 
ston herein is to rhake bee of the statistical figures concerning 
the-partieulars Of traffic of the different systems which, as 
regards Swedish railways, are included in the annual re- 
ports published by the Government Traffic Administration. 
Before duing this we would, however, prefix some observa- 
tions, or rather axioms, respecting railway economy in 
| general, and which are necessary in order to draw proper 
conclusions from the figarés to be referred to. 

Every railway requires 4 certain amount of traffic, with 
a gross income per mile of line resulting therefrom, in order 
that the expenses imcitient to the traffic may be covered 
thereby. The cheaper a railway can conduct its traffic 
the less need be the gross income per mile of line re- 
quisite to cover expenses, when the gross income 
exceeds this limit the line cotimences to afford net proceeds, 
both reveipts and expenses augment, but the latter ina 
thuch lem proportion than the formet, whence it follows that 
when the traffic increases the net proceeds increase also, 
until the traffic bas attained as large dimension’ as the 
carrying capacity of the line will admit of. 

The following table represents an extract of statements 





for 1868: 


Government Railways.—Gange, 4ft. 84in. English; heaty 
permanent way; weight of rails, 66 lb. per yard, 






& 
Cost of constréetion per mile she 7300 
Gross income per 1 mile of line 51d + 
Total expense Flim: ws 358 
wf * "Ke whe, > > ee per cenh am 
Aelprecets of gm frome ne 
ee of ang “2917 


construction aos 2.2 

l Landskrona - Helsing borg-Ksliifs, 
ad. Esl fs.—G o, 4ft. Of im. ; lighter permanent way ; 

weight of rails, 52 lb. £ 





Coat of construction mile eos 4671 
Gross income per mile of line —_.... 513 
Total expense per mile of line... . 181 
. + per cent. 
in percont.ofgressincome 4, 50.7 
of gross income =... ue. 40.8 
of cost of construction aes 2.76 


ine 


e 





the wh rok 
"Th ban ie 
krona and. 


contained in the Government Traffic Administration report) 





are 
represented theerein, namely : 
@abge, 4 ft. 8} in; weight of 
in Shane, vin, Kristiansted’s Lands. 
gange, 4M. 8) in.; weight of rails, 


52 Ib, 
tg Lig ROE it Boras and Udevalla- 


bailt in sepordance with th 
Noes petoen tae ert is a . Koon 
etound, having & gauge of ft. 6 in., and rails 
tailways with the 


Will be found that 
and that their 


expensive working. 
alt with the works hitherto 
accom im our ment railways, we must 
therefore maiatain the assertion that a lighter and cheaper 


may with great advantage be followed in construct- 
ing Goversincht 
( 


for the futare. 
be continued.) 








New Brarper at Barwagp Castie.—We understand that 
competitive designs have been submitted to the eommi'tee for 
out the erection of a bridge across the river Lees, 
and that of Messrs. Nimmo and Nay, of Westminster, 
has been a The bridge will consist of iron, 
lattice gi , on stone piers, the centre span being 110 ft. 
oy intended that the construction be commenced forth- 
wi 


Tur Sexreytixs.—A deputation waited upon Mr. Ayrton, 
on Tuesday last, on the subject of the works now being 
carried out at the Serpentine. The deputation was intro- 
duced by Lord Harrowby, and among ty EM nt 
were Viscount Mahon, Sir Henry Hoare, M.P., Mr. Harvey 
Lewis, M.P., Mr. W. H. Smith, M.P., and Dr. Aldis, medical 

for 8t. "s, Hanover-equare. The 
impression that what 
e would not render it 













































































































na 


tate ents ands enetiediaeen ann eee 


ra 


on age fhe RA DO 


‘ dane = Seerreetys eee. - = 











































- a3 


hh REE ct 2 rennin oe, oranda em sessthn 


| 


x 
pr athe Saar 


~ 


ee = Eee oe 


EO A tr te 





& ewe 


- 

























= a ae 


per 





lates | 








be 


© ed 





«= 


—_ 


.@ 


24 ENGINEERING. 






== ae 





BESSEMER’S “ STEADY CABIN.” 


- 7 : There i of . : 
\STEAM FERRIES FOR'THE HOOGHLY. | , a 2 —- by dager by Regus pr 


Is an article entitled ** Steadinese at Sea,” which appears Tue great question of the passage of the Hooghly } the river, whigh anisth ibe anid to be : to i 


om page 27 of the present number, we have given general | st Calcutta, which has been under diseassion for the | up and down the river, as they do, dragging their 
— “se — un te te ee & cabins Ti last twenty-five vears, seems at last likely to be solved | oe though this does not seem a real aienr-s meet 
further explanation of these plans we give on page 26 en- pier the preseat by the coasiems at ® postuon or l, forty: mill in wong | Portsmouth 


greving: showing an arrangement of such steady cabin $ 
proposed by Mr, Bessemer, this arrangement—as we have better means of communication 
explained in the article already referred to—not Inel the terminus of the East Lac 
Mr. Bessether'semore recent imorcvemente, of which from | It will be remembered that: 
the foreign patents not having yet been completed, we have | was by Mr. 
to defer giving am account. a piace, 

The wings om page 26 show a circular cabin botnet les estimated cost ( 









dismetar by 28 ft. high in the centre, mounted so that it if | Government of India could, at the time, set apart for 
t-iron tubular | sions lately supplied to Porstmouth was about | 


by Mr. Rendel, | working expenses of this fi 


free to Ostillate on its centre 224° In any diréetion, A t purpose. In 1854, when @ 
broad gallery, it will be noticed, rams round the cabin, and emice bogs was ma vit 

the gallery enables the amount of seat accommodation to ; 
age rape ee 08 Baga ars — row Oe | obstruction it would cause to shipping, of its costiiness, 
3; while from the 


girders, wlar box girder, 
alleys Sg cia A floating bridge was at the same time negatived by 


it was objected to by Government On account of “ the | 


and of the time it would occupy in constraction.” | 


Hosting bcidge sorsee the silat Iasaraeeto farnish 3 | and Saltash, Chosabes tat Sean sod onthe Cyd 
Railway at Howrah. Fie ty ae og ‘crew e chains, and, 
for a permanent | therefore, vot ttt the uence of the tide, receive and 
for-this site not | discharge cart 
me of | mesns of dap. 
inteoduetion 





the 
s to each end, and but for the 
aerate ie toon brought 


i Bap Fe SES class of very gow 





are about 22001. a year, ex- 
clusive of direetors’ fees, and the revenue is now 4) i 
60001, a year. It is freely used for carriage and traffie 
of all kinds, and I never heard of-diffieulty in regard to it. 

I have no doubt that two of these boats could be set to 
work between the company’s pontoons, or anywhere in Cal- 


centre rises theinteriog Of which are fixed | / } re } ; 
ihere Saget an ppesneertegat ts | the’ authorities upon the ground that “it would inter-| cutta, for the sum of 40,000/., and that their working ex- 


the bearloga, &, Which. the whole is gupported. The d int 
beatings, &, just mentioned fit pins projecting from the|fere, in a still greater manner, with the navigation, 


ring; j, and this ring again is mounted on the axes, 2, the/as it could not safely be raised sufficiently to pass) 


| penses would not exceed 3000/. a year. The lowness of their 
working expenses is due to their requiring very little skilled 
labour, and that of the cheapest kind for their management, 


whole forming s gimbal of the ordinary kind. The pins, | large boats, and during high tides the inundation of | .n4 to the power they consume being of a more economical 


n, which constitute the ianer axes of the gimbal arrange-| ihe platform would frequently render the bridge un- 
ment form part of the centre piece, i, which fits into 4 | sefe, and storms would cause occasional derangements 
socket, A®, and which is provided with a broad collar, of the structure: and though it would not, like a 
resting on the india-rubber ring, m. It will be seen from : : . / 

permanent bridge, oceasion danger to ships, it would 
this arfaiifetnedt that the india-robber ring, m, constituies Se iheait eatmaanad ter veneal : th eh the 
a spring “upon which the whole cabin is supported, and Se ae a vere Mlle de a 
which serves to cut off the. tremor of the vessel. 

The socket, 4, is bolted to four girders or legs, p, which 
extend to the sides and bottom of the vessel, and which are . 
connected by the annular box girder, M. This box girder | Colonels Hyde and Sibley, and the Honourable 
is covered on each of two of its sides by thick bends of | Bullen Smith, has been appointed to decide the site of 
india-rubber, and it is so shaped and placed that when |the floating bridge, which the Government has now 
the cabin is tiled on its axis to the full extent these india- | determined shall-be coustructed across the Hooglily. 
rubber rings come into contact with the under surface of} Upon the final rejection of the permanent bridge, 
a — ag _ el yy eges- a, p by , Mend | project, the following paper was drawn up by Mr. A. 
vech the v@hach te (ilted aver all onelbie the ceramennere | ML. Rendel, with reference to the alternative projects 
when the vessel is tdted over, will explain the arrangement , ‘ ; 

for effecting an improved passage of the Hooghly, by 


clearly. . 

The balance weight, W, is hung from the bottom of the which it will be seen that, although a pontoon bridge 
eabin by the tie roda, o and g, and it is fitted at the centre | 'S mentioned, an improvement of the existing system 
with a sliding weight, which, by means of the screw and | of a steam ferry is considered preferable : 
handle shown, can be lowered down so as to press on the con- If a fixed bridge over the Hooghly is not to be con " 
cave cast-iron surface, K, and thus act asa brake. By the | ©® account of its cost, and the question for the best substi- 
aid of this brake the cabig can be rendered immovable, so | ‘te for it is brought under discussion, a good system of 
as to admit of the pas-age of persons into or out of it, the | erties will desarve consideration, besides the other proposi~ 

, . tion, which has met with favour in India, of a floating 
arrangement weare now describing not permitting this to be enbenes teldins 
done while the cabin is swinging freely. As we have P For the jarpined of their present ferry, the East Indian 
mentioned in the article already referred to, Mr. Bessemer Railway Company has lately completed, at a cost of upwards 
bas, in his more recent plans, provided for free access to| of 7¢,0000., the erection of two large pontoons, 350 ft. long, 
the “steady cabin” at any time. and from 60 to 80 ft. broad—the one at Howrah, in front of 

The cabin is provided with d@ domed roof, and like-| their station, the other at Armenian Ghaut, on the Calcutta 
wise with skylights, g, and ventilators, g*. The upper|side. These pontoons have comparatively deep water along- 
part projects through the deck of the vessel, and is pro. side them at low water, and the distance between them is a 
tected by @ shield, «, this, together with the box girders | bare quarter of a mile. 
at A, compenssting for the loss of strength due to the deck | _ For the last fifteen years the company has worked a steam 
being cut away. Of the figures not yet referred to, Fig. 2 7 as gen the janie ar panama, rare 

th PPE pet ‘ ave ced, € 

prs = Tove o nt 4 & is oy by the steady nature, ind the steamboat plied at such long intervals, that 
cabin; Fig. 5 8 s small-scale view, showing the position of practically the ferry was useless, except to persons going to 
the cabin in the vessel ; and Pig. 4 is a section showing the meet, or coming from trains, and i such were the 
position of the cabin when the vessel is not heeling over, delays of this steamer, that very many of even these persons 
The whole of the details of the arrangement we have de- —myself frequently among the uumber—crossed in the 
scribed are very well worked out, and, alihoagh it is in- | native row-boats, or on a native steamer, which ran in comer 
f-rior in many respects to Mr. Bessemer's more recent plans, | petition with the Company's boat, and beat it. 
it is well worthy ut attention. The jetties being removed, I believe that the present rail- 

— way ferry may be made on the whole more satistactory than 
Evarokatios Gavoss ow Tax Gaxexus CaxaL.—Several | a pontoon bridge, at a fourth part of its cost, and free from 
attempts, we understand, have recently been made in the all its risks and interference with the river. 
North-West Provinees to construct an apparatus by which For passengers nothing can be better than the present 
the rate of evaporation might be measured on the Ganges | boats, if only like the Liverpvol boats they would run from 
Cenal eid the Ganges; but all plans have been as yet un- | bank to bank as quickly as they could, making the double 
successful, on account of the force of the current, which | run in say 15 minutes as they might easily do; and I do not 
renders it extremely difficult to get the y stead think foot passengers would care to exehange such a con- 
in either a fixed or « floating vessel. veyance for a walk over a pontoon bridge exposed to the 
sun and rain. 

Tax Dewe or Hamwitron’s Srmam Yacut Tursrte.—j{ But the present boats are quite unfit for wheeled carriages 
This fine s¢rew steam yacht, built and engined by Mesars. | and animals, though they do occasionally carry them, the decks 
Biackwood and Gorden, Pert-Giasgow, made her official | being encumbered with deck houses, paddleboxes, and hatch- 
trial trip last week. The yacht made a quick ran to the | ways. 

Clock Lighthouse, between which and the Cumbrae her For such a traffic new boats are required of a different 


Notwithstanding these objections, we learned a short 











speed was to be tested. The Clock was left about 11.40, | build; suitable boats might be placed on the river for « sum | 


when the tide was still in flood, and the speed attained, not- | certainly not exceeding 15,0004. each. They should have 
withstanding a strong breeze, was 12 knots, which results 


then beaded for Lamlash Bay, when she went down past the | and horses. 
Holy Iste, and entered the bay by the south entrance. She 
then proweeded to Brodick, from thence to Corrie. The | forms the figure of the letter 8, starting and bringing up 
course was then taken for the Kyles of Bute, through whieh | with their heads against stream. Carriages would, therefore, 
she steamed slowly ta enable the company to enjoy the fine | always arrive with their horses’ heads in the mght position 
scenery. Full speed being put on nesr Rothesay, the | for disembarking. ‘ 

yacht was headed tor Port-Glasgow, where she arrived short'y| The ends of the boats, and perhaps, as in the present 
atter seven o'clock, having made the above long run in about | boats, an upper deck might be set apart for passengers. 





eight hours, The Thistle is a yacht of 506 tons, builders'} There are occasional fogs on the river, but I satisfied my- 


measure, her dimehsions being 165 ft. long, 25 1t. 3 in. browd, | self, when in Calcutta, that they need be no serious ineon- 
and 14 ft. depth of hold, with engines, on the conipound sys. | venience if proper lights were ided. ; 

tem, of 90 hdrsé- power, having vurface condensers of Mr.| 1 am therefore of opinion that if such boats as I describe 
Marshall's (of Leith) systew. ‘Her builders have fitted her | were supplied, the pontoons being also 
up internslly, so as to make her the handsomest yacht afloat. | provided with seats, &e., a ferry would be as good a sub- 
She-is titted with every improvement, amongst which are | stitute for a fixed bridge as a pontoon bridge, and a much 
Broom and Nastield’s patent cepsian, Chaplin's patent }cheaper one. Indeed, 1 am sure it would be preferred by 
adr-gted fresh water distalling apparatus. and Messrs. Nkinner’s 


patent vertical steering gear The Thistle is commanded ty | foot, because they would be saved a walk, and would be/ that the Corporation of 


Captain Long, and leaves the Clyde for Cowes immediately, | under shelter during the transit. 


openings, or getting adrift occasionally during storms.” | 


time ago from India that a committee, | 
Mr. | 


great breadth of unencumbered deck, and be divided trans- | 
gave the highest satistaction to allon board. The yacht was | versely by barriers into a series of pens to receive carriages | 


Steamboats cross the river Hooghly in a course which | 


description than an ordinary steamboat. A single European 
in each boat would be enough for India. I should state that 
two of these boats were sent out to Calcutta some thirty 
years ago, but from a series of fatalities they were never put 
together. I should have proposed them some years ago to 
the Railway Company, but for a fear that the chains laid 
along the bed of the river would sink. I now believe this to 
| be itaprobable. The only risk would be during the rains 
when the boats would probably require to be worked occa- 
sionally at night to lift the chains, or to be hooked and sus- 
| pended at, say, two points to small boats. 
However, on the whole, I believe that a suitable boat of 
the crdinary kind would in this case suffice, and I am quite 
| certain that one such boat running at sbort intervals be- 
| tween the existing toons, with a second boat in reserve, 
| for accidents, would, on the whole, be, more satisfactory to 
the traffic, would certainly be cheaper both to work and 
| maintain, and would be free not only from the risks to 
| which a pontoon bridge must be exposed, but from the in- 
convenience to the river traffic generally, which that kind of 
| bridge must oecasion. 


(Signed) 


| We think that all who know the river Hooghly, 
| and are acquainted with its nature and peculiarities, 
| will be inclined fully to endorse the conclusions 
arrived at by Mr. Rendel in the above report ; and 
' those who are not acquainted with the river will find 
a description of it at pages 195,213, and 342 of the 
first volume of Evorvezrixe. It appears, however, 
that in the face of a high professional opinion upon 
the subject, the people of Caleatta prefer a pontoon 
bridge. We are not aware of the arguments upon 
'whieh this decision has been arrived at, and can, 
‘therefore, only conclude that there do exist certain 
local interests that will be best served by the class of 
work-decided upon, but they must be of a very im- 
portant nature to warrant the much larger expendi- 
ture which the improved scheme will necessitate, as 
well as the greater risk of injury that a pontoon 
bridge will present than a steam ferry. 


A. M. Rewpst. 








Orrxise or THe New Layprye Pree, Doveras, Iste or 
May.—This structure, the cost of which has been nearly 
50,000/., having been completed to a certain extent, has been 
opened for the landing and embarkation of passengers. To 
the myriads of English people who, in the summer months, 
seek health and reereation at this i ingly popular water- 
ing place, the intelligence that they can now iand and embark, 
at any hour of the tide, without small boats, will be a source 
of the highest gratification. The pier, which is 1086 ft. long, 
50 ft. wide, and has 20 ft. depth of water at low-water, spring 
tides, is constructed of concrete blocks, from designs by Mr. 
Coode, €.E., and has been carried out under the superin- 
tendence of Mr. Powell, C.E. The result of the formation of 
| this pier is, that Douglas is no longer a tidal harbour, steamers 
being able to come and go at all times of the tide.—Isle of 
Man Times. 








Tar Bompay Mvsicrrartry.—We take the following 
“conelusion” from the last annual report of the Bombay 
Municipality :—“ Although during the ear no great 
work ee nantes wrieisben? T thek we may, 
| nevertheless, fairly congratulate ourselves on a great improve- 
| ment in the financial position of the municipality—on con- 
| siderable reductions in expenditure, coupled with improved 
organisation in most departments—on the introduction of an 
excellent system of account, and on great progress towards 
| the satiafactory solution of most important municipal pro- 
| blems. If we look round, we see handsome public buildings 
| and improvements of every kind in progress; we see a busy 
jand intelligent population daily taking more and more 


jally roofed and | interest in municipal advance, and ae | itself to the 


changes which are in progress everywhere. e have now to 
Seoenatmations to prepare for the great results of the almost 
simultaneous completion of the railway system, the opening 


the native passengers, the mass of whom go of course on | of the Suez Canal, and-Jaying of the new cable, Let us hope 


may not be found wanting 
at such a time.” 











Jur 8,'1870.] 


LIGHT RAILWAYS IN SWEDEN. 
To tue Eptror or Exotauurise. 

Sir,—As public attention has lately been much 
with the question of light railways, not only for India, 
Canada, Russia, and other distant countries, but likewise 
for outlying districts within Great Britain, 1 have thought 
it might interest some of your numerous readers to be made 
acquainted with the manner in which this question has been 
discussed amongst Swedish engineers, and I have therefore 
made some translations of articles which appeared in the 
Stockholm Aftonbladet both for and against the said system, 
chiefly in reference to the continuation of the Government 
railways north of Upsala. These extracts I have much 
pleasure in placing at your disposal herewith, and shall be 
glad if you can find space for their insertion in your valuable 
journal. I annex a railway map of the middle and south 
of Sweden, to show the position of the lines referred to, and 
will merely add that, for my own part, I consider the 84 ft, 
gauge would have been amply sufficient for the traffic in 
any part of Sweden at present, and to come, at least, fora 
long time; but since 90 per cent., or thereabouts, of the 
Government lines hitherto resolved on bave already been 
built with the 4ft. 84 in. gauge, I hold Tt to be most judi- 
cious to constract the remaining tenth of the same width 
especially as this section will be placed between three dif- 
ferent lines with the same 

As the last Diet left the détision of this question in the 
hands of Government, it is probable that the wider gauge 
will be continued for this extension; but the great nuraber 
of railway lines which are #tiil required, and, no doubt, will 
be built, in mining districts of Sweden ought, in my opinion, 
to be, with hardly any exteption, constricted on the narrow, 
or 3 ft. Gin. gauge, an opinion which, I believe, is shared 
by most engineers as well as by the general public in 
Sweden, there being already several lines of that description 
in the country, the resiilts of which form one of the prin- 
cipal topics in the diseussion portrayed in the following 


extracts. 








Iam, Sir, yout obedient Servant, 
19, Great George-street. C. P. SanpBERe. 





The controversy between the advocates of the broad and 


those of the narrow gauge of railways seems to. be by Oi s 


means ended yet, and probably never will be until 
circumstances which pepe ; or the 
appropriate and economical ve beeh 


ascertained and decided upon ih eréry. ¥ 
the dispute a very long lease of: tife Prony ; 


may become interested in one jenlar or 
and have to take into conn the } 
of its capabilities of traffic an@ 18 
tion, it cannot but be advantagedts bf cen Bor 
tion, more or less extended, upon the dis 

question has given rise to in othér eppntries 

where it has been agitated unde? ; 
nature, of population, and of industry, . Pot this feason it 
may not be without interest to cast a glance @t the thaih 
features of this controversy in Sweden. 

After the miserable failure of the Austé<Swedteh Oone 
pany to form the first railway line in Swedem, the sealed 
Képing-Hull, it became evident that railway 
tiun in so extensive and sparsely populated a countryeonla 
only be made practicable by Government underteking to 
lay down trunk lines through the length and breadth of the 
land, to which branch lines might afterwards be joined on 
private account. This great and necessary work was 
consequently un en some sixteen years ago, and the 
conduct of it t® the celebrated engineer, Colonel 
Nils Evicssom. Naturally, Wie first thing to be decided, 
after providing requisit® eins for the work, was the gauge 
that should be may roe finder the system at that time 
chiefly prevailing, it 4ft. 8) in. Swedish feet gauge. 
As Government was for & time afterwards the only 
builder of locomotives worked failways in Sweden, and 
naturally adhered to & system of uniformity, the above 
gauge camé to be consideréd as a standard, and several 
private wndertakings were subsequently executed - 
ingly, apparently with little harm, as these lines weit 
in some of the best paying districts. 

By degrees extensions became desirable, both of Govern- 
ment and private lines, into less favoured localities, and the 
great expenses already incurred made legislators hesitate as 
to granting farther supplies, while at the same time the 
prospects of these fresh undertakings matter 
for doubt. Simultaneous! 





presented 

ly there arrived statements and 
reports from foreign countries as to the advantages of 
cheaper lines on the narrow gauge principle, and with this 
the controversy was opened in Sweden, where the new 
system was hy mo means unknown among professional men, 
though at that time not looked upon with any particular 
favour, which to a certain extent appears still to be the 
case. That the opposite opinion, however, has not failed to 
gain ground may be stea by the following extracts from 
the discussion which has been ventilated im the 
newspapers. Wid 
To fadge of the standpoint of the contro , both sides 
of the argument should in fairness be taken info aceount, 
but in a short notice like the present it would manifestly be 
impossible to do more than glance at some of the more 
salient points on either side of the question. 

Thus, for instance, does a correspondent under the signa- 
ture “MM.” in Aftonbladet for 26th February last advance 
the following remarks : 













Swedish |. 
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“Tt has been said with reference to the 


dont way thao the brant Hes 


r sonst ructio 
hove are so-called branch lines, 
tl The " 4 ft. 84 in. sight: of 
§ ne t. ;W 
, ranch #, Kristianstad’s Lands. 
in. ; weight of rails, 
former, and so the number of trains must be 
ately less on the heavier line. 
“* Equal traffic’ and an ‘equal number of 


in. be railways, we must 
therefore maintain the assertion that a lighter and cheaper 
may with gfeat advantage be followed in construct- 


Coren eoners ays for the futare. 
" {To be continued.) 


New Barer at Barnarp Castis.—We understand that 
iti ve been submitted to the commiitee for 








wi has been approved. SS es ee 

a8 to the riority of one system | lattice gi on stone piers, the centre span being t 

wer the other, The sly etre way to arrive at a conclu- | *”¢ it is intended that the construction be 2 
ston herein is to vhake nse of the statistical figures concerning | With 


the-particulars of traffic of the different systems which, as 
regards Swedish railways, are included in the annual re- 
ports published by the Government Traffic Administration. 
Before duing this we would, however, prefix some observa- 
tions, or rather axioms, respecting railway economy in 
general, and which are necessary in order to draw proper 
conclusions from the figures to be referred to. 
Every railway requires @ certain amount of traffic, with 
a gross income pet tile of Hine resulting therefrom, in order 
that the expenses incident to the traffic may be covered 
thereby. The cheaper a railway can conduct its traffic 
the less need be the gross income per mile of line re- 
expenséts. Only when the gross income 
the line cotiimences to afford net proceeda, 
expenses angment, but the latter ina 
proportion than the formet, whence it follows that 
increases the net proceeds increase also, 
¢ has attained as large dimensions as the 
ty of the line will admit of. 
w Tin Litowing table represents an extract of statements 
contained in the Government Traffic Administration report 


Tar Serpentrxe.—A deputation waited upon Mr. Ayrton, 
on Tuesday last, on the subject of the works now being 
carried out at the tine. The deputation was intro- 
, and among the gentlemen nt 


Hoare, M.P., Mr. Harvey 
Lewis, M.P., Mr. W. H. Smith, M.P., and Dr. Aldis, medical 
officer of health for St, Geo 


s, yen ap 2 he 

:. impression what 
Serpentine would not render it 
r whole of the mud 
ahoul: lessened, ard 
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for 1868 : a an engin 
: . ’ por * 
Government Railways.—Gange, 4 ft. 84in. English; heavy i Semangements. Lor Hasrowb: 
petmasent ways Gulp of salle, 66 Ib. oe Se t : ft sateen, ¥' 
ay : of the deputation, 
Cost of constraction pet mile 4... ie ngineering et 
Gross income per | oflitice ... 51a. 
Total expense lime wa aa 898 
Pepaganyoen & ‘of gross income ae? 
i 314 
Mcostofeonsttuction _... 2.217 
as, Landskrona - Helsing borg-Eslits, | i 
stad. Eslt Gauge, 4ft. 84 in. ; lighter permanent way ; 
weight of rails, 52 Ib. £ 
Cost of construction mile 4571 
Gross income per mile of line 813 
Total expense per mile ofline .. 181 
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METROPOLITAN IMPROVEMENTS, 
Jcpemnc from the activity now displayed upon 
the Thames Embankment, the Metropolitan Board 
of Works are making a laudable effort to fulfil 
their promise to the public, and throw open the 
great road by the river at the time specified. In 
such a case we shall next month have the direct 
thoroughfare from the east to the west, from the 
Houses of Parliament to the Mansion House, avail- 
able for public accommodation, to the great relief 
of the existing streets. It is indeed high time that 
the Embankment was finished. So many years 
have elapsed since the work was commenced, and 
its completion has been attended by so many delays, 
that the public will be almost taken by surprise 
when the road shall have become an accomplished 
fact. Yet still a long time must be consumed be- 
fore all the improvements which form a part and 
parcel of the Embankment are out of hand, and the 
thorough reclamation of the Thames foreshore is ef- 
fected. We have had fora long while now the use of 
the narrow slip of pavement, boarded on the one side 
by the parapet of the river wall, and on the other 
by the timber hoarding, which veils from the vulgar 
eye that which is to be.. We have now the use of 
the Metropolitan Railway extended as far as Black- 
friars Bridge to the advantage of passengers and, 
let us hope, to the benefit of dividends, and soon it 
will stretch still further cityward, not so far, it is 
true, as was to be wished, for City opposition has, 
as we have seen, proved too strong for City in- 
terests, and the Metropolitan Railway, stopping 
short of the Mansiow House, will, nevertheless, when 
completed, develop a large measure of usefulness, 
though not so much as if the terminal point, which 
the judgment of the engineer selected, had been 
retained, 

By railway and road, therefore, the means of 
communication between the City and West-end will 
be shortly complete, while the landing stages 
provided by the Board of Works along the Em- 
bankment, despite the fact that some ugly mistakes 
have been perpetrated in their design, leave after 
all not much to be desired. But not so with the 
river boats, for the use of which these landing 
stages have been made. 


Small and inconvenient, overerowded in the 


summer, and unendurable in winter, with no more 
passenger accommodation than is to be found in 
the contracted, unventilated, and unlighted cabins, 
or on the scanty unprotected decks, these boats 








such craft; and though the only class of vessels 
which for duty can compare with ours, are strict! 
ferries, running, end on, from point to point, with 
regard to space and ac 
accept a lesson from them. 

‘That we are following the American practice in 
another important matter is a remnant sign that 
at last the spirit of progress in behalf of public 
convenience is overcoming the spirit of indifference 
and conservancy. 

The crude es in road railways, which 
were perpetrated in London some years since under 


tion, we may well 


. | the notorious auspices of G. F. Train, helped to 


defer their practical introduction till the present, but 
with such convincing proofs as are in existence of 
their usefulness there is but little doubt of a rapid 
extension of.this system of communication. Con- 
verging from all the suburbs of London towards the 
crowded streets of the City, horse railroads can be 
laid through every main road, supplementing and 
successfully competing, with the vast network of 
metropolitan lines, which, ect as it is, cannot 
half supply the traffic requirements of the commu- 
nity.. It is, in fact, chiefly by means of tramways 
that the work begun by the railroads around Lon- 
don can be completed, and when the mean and 
crowded dwelling houses in the narrow and tortuous 
streets, which have to be swept away that the 
ground upon which they stand may be put to 
better purposes, are removed, the full importance of 
tramways will be appreciated. For such a means 
of passing cheaply and rapidly to and from the 
suburbs, will occupy them more and more with the 
dwellings of the artizan, and the lower classes, 
setting free valuable space, and transporting to a 
purer and less crowded neighbourhood, the denizens 
of the haunts of cholera and fever. 

Judicious destruction of those quarters of the 
town, inflicting, as it does, vast discomfort, great 
loss, and no little distress, is in the end an incal- 
culable good. Had Oxford-street not been built, 
the rookeries through which it penetrated would 
have remained to the present day. Right and left, 
the crowded alleys and filthy lanes fell away as 
Victoria-street advanced, and it is more profitable 
that the vacant lots there, should remain grass- 
grown than that they should continue encumbered 
by such buildings as of old. In the same way, what 
was Tothill-street has disap’ d and given way to 
a broad thoroughfare, which will rival the adjacent 
one, and replace with noble edifices houses of the 
lowest class which, until the Metropolitan District 
Railway penetrated them, crowded one on another, 
and were always conspicuous in seasons of epidemic. 
In fact, it is difficult to paint out any great Metro- 
politan improvement where such a transformation has 
not been wrought at the temporary loss of a com- 
parative few, to the subsequent benefit of the many. 
Great, however, as the alterations and changes have 
been during the past twenty years, they have to be 
followed by others still greater. We have to suffer 
now for the folly of a past generation that neg- 
lected to avail itself of the opportunity the Great 
Fire, two centuries ago, aff them, and of. the 
skill of the great architect, whose 
reconstruct upon a system was un 
such a system been adopted, the example of a sym- 
metrical plan would have been followed intuitively, 
as the town extended, and instead of having now, 
at an enormous outlay, to set about the work of 
reformation, a noble city would have spread from 
the plan Wren had —— out as a nucleus. But, 
as it was, houses and streets up again upon 
the ruins of those destroyed, poten be to the fancy 
of the builder, and again the narrow and crooked 
thoroughfares were lined out in bricks and mortar, 
to be a lasting memorial of the short-sightedness 
and ignorance of the time. 

The pick of the labourer has been constantly 
busy of late years in ing many of these old 
nests of lanes and alleys, the hand of the mason 
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are being uprooted by the hand of reform, and 
which is compelled to seek new abodes, is the part 
eee ee ee requires removal. For such 
le new suitable houses will have to be 
ilt, replacing the abodes in which they now 
live. It is only by such reforms, of which so 
an example has been already set, and which is being 
fairly followed up, that’we can to redeem the 
nel name of our metropolis, make it worthy 


of a great nation. 





- pcs bead SEA. 
OTWITHSTANDING the pop superstition that 
Britons are born sailors, we are bound toacknowledge 
that there is widely spread the 
Saxon race a wholesome dread of that disagreeable 
accompaniment of but too many voyages, sea-sick- 
ness. With our Continental neigh this 
is as a rule intensified, and the mai de mer is 
Me gga of horror not th 
ightly, but to guarded against by “ infallible 
ifics, and only to be encountered when it is im- 
possible thatit should be avoided. We know that there 
are many men of all nations to whom sea-sickness 
would be a myth but for the fact that see its 
effects on others ; but—leaving professi seamen 
out of the question—these men are the exceptions, 
not the rule, and the great bulk of humanity when 
making a sea voyage in moderately heavy weather 
is a very suffering humanity indeed. 

As the matter at present stands, sea-sickness is 
an important obstacle in the way of free intercourse 
by sea between nation and nation, and this being 
the case, it becomes the meee 2 of engineeri i 
to remove that obstacle as far as it is possible to do 
so. Nor have the last few years passed away with 
out something being done—indireetly it is true— 
towards this end. We are now building larger and 
larger vessels, and with increased size has been 
obtained increased steadiness ; but except, 
in the case of the Great Eastern, this 
been far from sufficient to materially dimini 
sickness, while, moreover, very large vessels are by 
no means applicable everywhere where passenger 
traffic has to be carried on. Under these cireum- 
stances there is obviously a want of an arrangement 
by which a certain portion of a vessel can be kept 
in a state of perfect steadiness, so that ie whose 
stomachs object to os Sty Pelee tes y 
ments im to a ship r 
pede po ep hen te gen ogn d 
quillity ; and it is an arrangement of this ki 
which has been recently brought forward by Mr. 
Henry Bessemer which has led us to the present 
marks. On ship-board, when any article 
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and a compass or barometer—a difference 
lies in the comparative sensibility to vertical motion. 
A barometer, so long as it is kept upright, will dis- 
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charge its functions perfectly, and we presume with 
ease and comfort to itself, notwithstanding that the 
point from which it is hung may be agp: Shaggy fall- 
ing vertically with the motion of the ship to the 
extent of, perhaps, Git. or Sft. With a human 
being. however, the case is different, and all suf- 
ferera from sea-sickness well know that the cul- 
minating point of theiy agony is usually reached 
when the spot on which they stand, after a steady 
rise, begins to fall away from them with a horrible 
sinking motion dreadful for a qualnish individual 
to even think about. 

Now, in order that this objectionably vertical 
motion may be avoided, it is necessary that the 
point from which the cabin is hung should be itself 
free from vertical motion, and this is a matter to 
which Mr. Bessemer has paid especial attention. In 
a very long veasel there is a certain point which even 
im a rough sea is practically free from either vertical 
or lateral motion, and it is this point which Mr. 
Bessemer has chosen as that from which his cabin 
should be suspended. Moreover, the selection of 
this point of suapension serves another important 
end, besides doing away with the vertical motion, 
and that is that it destroys the tendency to set up 
oscillations in the chamber. An ordinery 
pendulum will only hang quietly in a vertical posi 
tion so long as its centre of suspension remains un- 
let this centre be shifted from side to side 
set up. As with a 
aml to ensure 
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moved 
and oscillations will be at once 
pendalum, so with a slung cabin ; 
the perfect steadiness of such a cabin, it is necessary 
that it should be hung from a point practically 
without motion, a matter to which the proposers of 
such cabins, with the exception of Mr. Beasemer, 
appear to have paid no attention. 

ut in order that a slang cabin may be really of 
practical service in preventing sea-sickness, it is 
necessary not merely that it should be steady, but 
that it should be well ventilated, and that its win- 
dows should be so arranged that, while it is well 


lighted, its occupants may not be able to notice the | 


motion of the vessel which carrics them. Besides 
this there should be free access to and egress from 
the cabin in any weather, and it should not be liable 


to have oscillations set up in it by the movement of | 


the passengers which it contains. To all these points 
Mr, Bessemer has paid careful attention, and he has 
devised means by which all the requirements we 


have enumerated will be satisfied. In consequences 


of the foreign patents for many of these improve- | 


ments not having been yet completed we must defer 
describing them in detail, and we have, therefore, in 
our engraving on page 26 of the present number 
only shown one of Mr. Bessemer's earlier arrange- 
ments.* Of the more matured plans we hope in 
due course to be able to place an aceount before 
our readers, and meantime we may remark that Mr. 


Deassemer is at present engaged in taking steps to} 


have the whole system thoroughly and practically 
tested, With this end in view he is now having 
constructed by Messrs. Maudslay, Sons, and Field a 
steamer 1)( ft, long, 17 ft, beam, and 10 ft. deep, 
and this vessel is to be fitted with a *“ steady 
cabin,” 16 ft. in diameter and 12 ft, in height. 
This cabin will be constructed on the improved 
plans to which we have referred, and will be pro- 
vided with a highly ingenious arrangement by 
which it will be rendered impossible to set up any 
oscillation by the movement of people within it, 
notwithstanding that it is freely hung. 
it is expected, will be complete and ready for trial 
within four months of the present date, so that but 
a short time will elapse before the capabilities of the 
system will be fairly put to the proof. 

Once let it be shown—as we believe it will be— 
that a really steady cabin can be provided on ship- 
board, and a vast field will be opened for the exten- 
sion of passenger service by sea. Even to those 
happy individuals who are not affected by sea-sick- 
ness a steady cabin would be a comfort by no 
means to be despised, while to the unfortunate 
majority who do suffer at sea it would be a real 
blessing. We intend on a future occasion to speak 
of the manner in which Mr. Bessemer’s plan can 
be applied to large vessels so as to give a consider- 
able amount of ‘+ steady cabin” accommodation and, 
meanwhile, in taking leave of the subject for the 
present, we express a sincere wish—in which we 
know most of our readers will join—for the success 
of the experimental vessel now on the stocks. 


* For ea detailed description of the arrangement seo page 
24. 


THE MID-LONDON RAILWAY. 

Wen the proposition was made to construct a 
low-level railway running north and south to join 
the London and North-Western Railway at Euston- 
square with the South-Eastern Railway at Charing- 
cross, it was received with considerable favour, and 
the many advantages derivable from such a direct 
means ef connecting two great systems of lines 
were 80 obvious that the scheme received consider- 
able public attention, and for a long period the 
chances of its being carried into execution were 
favourable. The Bill for this railway was first de- 
posited in 1864, when the publie purse was still open 
to engineers engaged upon metropolitan railway 
works, Delays, however, occurred im this case, 
fatal as events proved to the seheme, and after 
passing through a number of stages, each leas hope- 
ful than the previous one, it has finally expired 
peacefully. That the proposition contained many 
merits is very obvious, but it also possessed many 
defects, which would have rendered it but a second- 
class line in usefulness had it ever been built. 

Its terminal point was badly selected, involving 
as it did extensive alterations to the land space of 
the Charing-cross Bridge, which must have been 
wident to give the necessary accommodation. An 
excessive amount of valuable house property would 





The whole, | 


| also have been interfered with. 

| The new scheme now brought under publie 
|notice by Mr. James Branlees and Mr. Arthur 
iC. Pain, under the title of the Mid-London 
| Railway and Road, has substantially the same 
| objects as the defunet North-Western and Charing- 
j}cross Bill. The present project provides for the 
construction of a railway with a terminal station 
situated in the triangular piece of ground formed 
|by the two diverging roads to Hampstead and 
Kentish-town, and Hawley-crescent. From. the 
terminus the line would run down the centre of 
High-street, Eversholt-street and Seymour-street, 
|past the Euston-square Station, to Southamp- 
ton-row, which it crosses, running diagonally 
through King-~street into Holborn. Cutting 
through the narrow street which divides Hol- 
born from Lincoln’s-inn-fields, it passes beneath 
the western side of that square and under the nest 
of mean houses which occupies the space between the 
south side Lincoln’s-inn-fields and the Strand. 
Passing below the Strand, it goes between Norfolk- 
street and Surrey-street, and so on to the Embank- 
ment, over which a bridge would be constructed, 
extended across the river, on the south side of which 
| the line would curve towards the east, and terminate 
| by a junction with the South-Eastern Railway be- 
tween the Waterloo and Blackfriars-roads. Be- 
sides the termini at the north and south, inter- 


of 





| High-street and Crowndale-road, in Seymour-street 
by the side of the Euston-square London and 
| North-Western terminus, at King-street, Holborn, 
and at the Embankment close to the Temple Sta- 
tion of the Metropolitan Railway. From the south 
side of Euston-square a short branch line would be 
| constructed, running into the Euston-square ter- 
minus, and forming a junction with the London and 
North-Western Railway. This length would have a 
| gradient of | in 40, the only severe incline upon the 
| whole length, the ruling gradient elsewhere being | 
in 114. 

It is proposed to make this new railway, as it was 
intended to construct the North-Western and Char- 
ing-croas line, at so great a distance below the 
street surface, where practicable, that no interrup- 
tion should be caused to the traffic, no damage to 
the sewers, and but little injury to house property: 
It would be impossible, of course, to carry this out 
for the whole length of the line, but in the most 
important sections it could be done. 

In conjunction with this projected railway, it is 
also proposed to make a road 60 ft. in width, that 
shall complete the broad thoroughfare from Hamp- 
stead and Kentish-town to the Embankment, and 
which is now obstructed by the narrow streets lying 
between the contracted portion of Southampton 
row and Holborn, between Holborn and Lincoln's. 
inn-fields, and between the latter and the Strand. 
To complete this, a quantity of inferior houses only 
would be required, and the advantage gained by 
the improvement would compensate for the de- 
struction of property, whilst reconstruction would 
do much to restore the land to its original value. 
The estimated total cost of this part of the scheme, 
without allowing for the amount subsequently 





realised by the value of that surplus property, is 


jof that weight. 


| mediate stations would be built at the junction of | 





500,0002., a sum, it is suggested, should be borne 
equally by the Mid-London Railway an may and 
the Board of Works. At a comparatively .small 
outlay, therefore, a broad thoroughfare in a line 
from the Embankment to the north of London 
would be obtained, whilst the railway besides giv- 
ing all the advantages of a direct local traffic, would 
unite the London and North-Western Railway and 
its system of 1479 miles with the South-Eastern 
Rajlway, so that Continental passengers from the 
North would be able to complete their journey 
without change of trains. It is somewhat btful 
whether such a scheme as this of Messrs. Brunlees 
and Pain can be brought before the public-with any 
chance of success at the present time, but it is cer- 
tain that the proposition is one that deserves much 
consideration, and that if carried out it would 
supply a want now constantly felt in the metropolis. 


THE DECORTICATION OF WHEAT. 
(Concluded from page 14.) 

Ir it were possible to effect a complete separation 
of the farinaceous matters marked 7, 8, and 9 (see 
Fig. 1, on page 13 of our last number) from 
the envelopes which surround them, it would be 
found that they amounted to about 90 or 92 per 
cent. of the entire weight of the grain, the other 
matters or bran forming but from 8 to 10 per cent. 
In ordinary praetice, however, the 
bran amounts to from 20 to 25 per cent., while the 
flour is but about 75 to 80 per cent., and is, more- 
over, of a much lower quality than it would be if 
the perfect separation above supposed could be 
effected. Hence it follows that ordinary bran must 
contain at least 10 per cent. of the most nutritious 
farinaceous matter—a fact which is in a great mea- 
sure due to the bran being largely mixed with the 
layer of farinaceous matter No. 7, which cannot 
be separated from it by ordinary methods. Moles- 
chott, in comparing the wheat and wheaten flour 
with the bran, gives the following particulars of the 
composition of these matters : 


Wheate 
Bran. 


. Wheat 
Wheat. Flour. 


Gluten ... 
Starch ... ese 
Vegetable fibre ... 
‘at i eso 
Salts 

Water 





12.7 
72.4 
038 
1.3 
0.9 
12.5 


14.5 
66.4 
3.2 





im 


101.0 100.0 


It will be observed, on referring to the above 
tabulated statement, that the gluten is present in a 
higher proportion in the bran than in the fine flour ; 
and from this it might appear that wheat having 
thick hulls, or affordmg a high percentage of bran, 
would possess a high nutritive value as food for 
man, as its muscle-forming power is determined 
principally by the amount of gluten which it con- 
tains. In ancient times no bolted flour was known, 
while in 1658, an ordinance of Louis XIV. of France 
prohibited, under heavy penalties, the grinding of 
bran a second time. Moreover, until quite recently, 
it was very generally supposed that bread made of 
the whole meal was mor@wholesome than that made 
of bolted flour; but Moleschott has shown in his 
“ Physiologie der Nahrungsmittel,” that mixing the 
bran with the flour is a mistake, as although bran is 
richer in nutritive matters, yet that a man cannot 
fully digest the thick cells of the hulls, unless he 
possesses unusually strong digestive powers, and 
leads an active life. On the other hand, moreover, 
the mucous membranes of the digestive organs 
become greatly irritated by the bran, and thus 
undesirable results attend an abundant supply 
of substances which, although nutritious, are diges- 
tible with difficulty, 

The enlarged transverse section of a grain of 
wheat, represented by Fig. 2, will explain clearly 
the shape and structure of such a grain, and will, 
moreover, show the difficulties which have to be 
encountered in effecting complete decortication, 
It is now nearly a century since the complete 
decortication of wheat was first propgsetl a a 
Pennsylvanian millwright, and the idea was soon 
taken up in this country, where improvements 
were, as we have already stated, then being effected 
in mill machinery. It soon became evident that the 
decortication of the grain would be attended with 
great benefit, and numerous costly and ingenious 
machines have since that time been designed for the 
purpose of carrying out the process in practice, 
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Most of these ‘machines act onthe principle of 
“shaving” the grains, and in some of them this 
“shaving” process baa been carried to such.an ex- 
tent that, in trials. on a small scale, the kernels have 
sonal “eth nme onies in the 
circumstances, ‘ in 

the kernel remained ad, so that one-eighth 
of the ‘hulls remained utiremoved, whilst 20 per 
cent, of the whole weight of the grain was shaved 
off. Similar results have also been attained by 
machines constructed on a different principle, 
namely, machines in which the grain is subjected to 
the action of rough surfaces for a given time. A 


grafual separation of the hulls can be effected by | percentage 


these meams, but the results obtained are, on the 
whole, even less favourable than those afforded by 
the machines first*iné@titioned, as in this second class 
of machines the scratches formed on the body of the 


Fic.2 





kernel become filled up by the particles rubbed off 
by the rough surfaces, thus diminishing the quality 
of the flour. -Leavirig, however, mechanical difficul- 
ties out of the question, the structure of the grain 
is, as we have pointed out, such that its complete 
decortication may be regarded as practically an im- 
possibility, From the manner in which the skins 
are folded into the groove in the kernel, it follows 
that their complete removal could only be effected 
by splitting each grain, and even if ‘this were done, 
the farinaceous matter which the kernel contains is 
of such a friable nature that it would be completely 
broken up by any attempt to remove the skins. 
Moreover, there would in this case be the loss of 
the embryo membrane, which possesses a hi 
nutritive value. Under these circumstances, it will 
be evident that the complete decortication of wheat 
cannot be successfully achieved in practice, as the 


husk eonld not probably, in any case, amount to 
more than the “ grit,” or small particles of the 
kernel, separated from the husks by the Austrian 
system of high grinding —a system, moreover, which 
involves but little expense and labour as compared 
with that which w be incurred by a process of 
entire decortication, 

The practice of ial decortication can, how- 
ever, be successfully adopted, and very numerous 
are the contrivances which have been schemed for 
carrying it out. It woulf be impossible for us to 
enumerate these contrivances here ; but it is easy to 
classify them, and we may then proceed to consider 
the advantages and disadvantages of each class. The 
whole of the arrangements employed in decorticating 
machines may be divided into three varieties, 
namely, first, those in which the decortication is 
effected by the action of centrifugal force ; second, 
those in which the grain is subjected to the action 
of rough surfaces ; and, third, those in which the 
frictional contact of the particles themselves is made 
to serve the desired end. . Machines in which a 
partial decortication, is effected by the combined 
action of centrifugal foree and rough surfaces are 
probably those which have beén most extensively 
adopted, yet the performance of these machines is 
far from being satisfactory. A machine of this 
kind may, in faet, turn out what is apparently at 
first sight a good sample, but a closer inspection of 
the wheat after treatment will discover important 
defeets, The grain, on entering a machine belong- 
ing to the class of which we are speaking, is thrown 
with great force against the sharp surfaces of the 
apparatus, and the result is that the skin of the 
kernel becomes pi scratched, and partly broken 
up, while the g dust and dirt which has just 
been rubbed off must naturally remain in contact 
with the grain during the whole process, and the 
injured parts become filled up by these objection- 


igh | out, This defect 


ae age of the kernel remaining when free from} 


















we have spoken is far less injurious, and for evi- 
— peaeene. According - this —, the obj 
the first grinding is te obtain t _— ble 
of * grit”—or the kernel in age r- 
ticles—and the least possible percen wg jour, 
This small proportion of flour obtained by the first 
grinding is much injured by the presence of the 
roken particles of the hulls, but the main bulk of 
the flour obtained by the subsequent grinding of the 
* grit” is of the highest quality. 

Some interesting practical results have been ob- 
tained in the manufacture of flour from wheat which 
has been treated in machines of the-elass of which 
we have been speaking. Thus a machine with the 
cutting parts well sharpened and nicely adjusted in 
speed produced to all appearances well decorticated 
wheat, while another machine with the eutting edges 
blunt and nearly wornmout turned oat wheat which 






appeared only te have had tle @ust and dirt 
scrubbed off it; yet the flour obtained by the first 
gri tions froma Wheat treated by the last- 
me ‘pachine was,of a higher quality than 
that, ed-by grinding wheat whieh had been de- 
corti in the machine first mentioned. Obvi- 
ouslytitis-was due to the fact that in the machine 


with the sharp cutting edges the hulls had been 
materially scratched and ihjured, and the dust and 
dirt lodgmg in:the. interstiees-thus formed had by 
the subsequent breaking up of the bulls under the 
stones been made to mix with the flour. In the 
machine with the dull edges, on the éther hand, the 
grain simply had the dust and lighter dirt rubbed 
off it, an the hulls being left ary vag they did 
not break 80 conipletely under stones, and 
their separation from the kernel could thus be more 
readily effeeted. 

Partial decortication by the action of centrifugal 
force has, moreover, another fault, which is of some 
my wlis ws ict oncuet Det roees 

nes acting on this principle require great power 
to drive them in to the worked Serned 


tothe ifugal machines 
being abandoned in large flour mills recently erected 
in Austria. and. H _& retin Deing made to 
the “in. the employment of a 


ir of stones, known as the spifz-gang, and it has 

n found that one ‘horse-power oplied to these 
stones Will effect as miuich useful work as three 
horse-power applied to the centrifugal machines. 
In reality, in fact, there is no occasion for throwing 
the grain about with so much violence as mor a tr 
in the machines acting by centrifugal foree, real 
thing necessary being a mere rubbing upon the outer 
hulls, so,as to get rid of the injurious particles 
which do not adhere firmly to the grain. 

Machines in which partial decortication is effected 
by the action of rough surfaces and wire brushes, 
although equally damaging in their effects upon the 
grain with those above considered, and although, 
moreover, they cannot be said to remove the hulls 
effectively, have yet, from the simplicity of their 
details, and the comparatively small power re- 
quired to drive them, always been received with 
a certain amount of favour, and they have thus 
been resorted to over and over again only to be 
abandoned whenever a new contrivance of a pro- 
mising character could be brought forward in their 
stead. 

Partial decortication by the frictional contact of 
the particles of grain themselves appears to us to be 
undoubtedly the only mode of carrying out the 
with really successful results. ‘The efficiency of this 
method of conducting the operation of decortication 
does not yet seem to be generally appreciated, neither 
do the conditions necessary for its successful employ- 
ment in practice appear to be perfectly understood. 
At least it is only by the latter supposition that 
we can account for machines being brought forward 
which it is professed effect the decortication of the 
grain by the friction of the particles amongst them- 
selves, and which are yet in reality little more than 
ordinary centrifugal machines with the disadvan- 
tages of requiring high speed and heavy driving 


power, 
In reality the partial decortication of wheat by 
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also well know that a por | action between 
particles when moistened will easily separate 
outer wrinkled skin or epidermis ; but to remove the 
other skins it is necessary not only that the particles 
should be kept in motion themselves, but 
also that they should be subj to considerable 
ressure in order to give rise to the n 
riction. ‘The fact is that after the epidermis has 
been removed the surfaces of the grains are too 
smooth to produce the requisite rubbing action with- 
out this pressure, and it is in the combination of this 
necessary pressure with a m amount of me- 
chanical movement that the true solution of the 
problem of successful decortieation appears to us 
to consist. 

It will be seen from what we have already stated 
that we do not believe that the complete decortieation 
of wheat, however desirable it may be, can be suc- 
cessfully effected in practice; but that-we advocate 
the system of partial decortieation by ‘the ‘mutual 
friction of the grains themselves. ‘* Partial” decorti- 
cation thus effected may be so named for two 
reasons ; as, in the first place, it is intended to remove 
some of the skins from the grains leaving others un- 
touched ; whilst, secondl ; ago —_ it is in- 
tended to remove are y only remov ially, 
a certain portion of them being so preheating bale 
enclosed in the groove in the grain as to render 
their removal impossible. This process of partial 
decortication, moreover, possesses the advantages 
of saving a vast amount of nutritious matter which 
would otherwise be lost, namely, the ¢ o-mem- 
brane, and part of the interior mass of which, 
according to the ordinary method of condueting the 
grinding operation, is ted from the flour 
its adhesion to the outer coat of bran, of which it 
thus forms part, By the partial decortication also all 
the injurious icles, and the outer skins, epider- 
mis, epicarpium, sarcocarpium, aud endocarpium, a8 
well as the succeeding skin, or festa, are removed, 
with the exception of the portions lying in the groove 
of the kernel, and which amoutt to about one- 
eighth of the entire weight.of the bulls. ‘These por- 
tions, however, contain but little injurious matter, 
as they are well protected from dust and dirt.” 

Another advantage attending the process of de- 
cortication consists in the saving effected in the 
ae of the grain. It is well known that the 

of wheat are rich in silica, and like the api- 
dermis of all grains they are hard, and exert a con- 
siderable resistance to tearing, so that they are the 
cause of the rapid blunting of millstones. By the 
removal of the hulls, of course, this objectionable 
action is avoided. 

We may mention here that many years ago 
attempts were made to the bran from 
wheat by a chemical process, but without 
success. Recently this mode of treatment been 
revived by Herr Weiss,.of Basle, who proposes 
the use of a caustic solution which a 
swelling of the hulls, and enables the latter to be 

ted from the kernel by a slight rubbing 
action, However good this plan may be, it cannot 
enable the separation of the bran to be more per- 
fectly effected than by the simple method of sub- 
jecting the moistened grain to the combined action 
of motion and ure in the mamer we have 
alre: prober a | while, moreover, it is not certain 
that the caustic solution can be employed wholly 
without injurious effect upon the embryo membrane 
rge sums have already been spent in experi- 
menting upon Sead heme decorticating ma- 
chinery, and alt the results hitherto attained 
can seareely be i 
success will be 
doubtedly is—is but a 


involved in a single 
‘which has not been subjected to an effective de- 
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corticating pr The consumption of wheat in MOULDING PISTON PACKING. THE INSTITUTION OF CIVIL ENGINEERS. 
the United —_ smeunts Se Oe ee Ws illustrate, below, an arrangement for faciliteting the} siisiadat oh the Setmetion Suasion ry 
quarters annually, and besides being as +| construction of helical packing for pi : AE ! of have 
many thousand hundredweights of the finest and’ usually . Mather ; — the foll 
best flour are every year used in this country for) contly ote and patented by Mr. Hoge premium, 
dressing cotton goods. By the employment of an| Mr. Joseph Poilit, of Sowerby | » Usually these rings | province of 

; ee : wm f the| ®¢ manufactured by first casting a cylinder of 
effective decorticating operation, the yield of t y oh ; : 

‘ a turning or chasing it in a lathe to the helical form re- 
finest flour would be increased from 10 to 15 per) quired, whereas Messrs. Pollit and Wigzell’s plans consist in 
cent., while there would be a still higher propor-| casting the springs to the proper form and size ready for use 
tionate increase in the yields of the lower qualities. | (without having to turn, cut, or chase them afterwards to 
The value of the flour, as an article of food also, | the form required), thereby retaining the crust of the 
would be greatly increased by the removal of the | ™et#l so es to make the spring or ring more durable 
beard and skins, and by the fact that the embryo! *i end not so liable to corrosion papbnn eB th 

aye ‘ nett % . f.2; | condensed steam and water. The plan employed by 

membrane was allowed to remain with the fari-| polit and Wigzell for the manufacture or casting of these 
naceous matter, this embryo membrane not only | springs is as follows: A cylinder or an outer shell and « core 
being very rich in nitrogeneous substances, but also | of the size required are pre by ordinary loam moulding 
in some kinds of wheat containing more than twelve | nope age hogan 4 . 4 sheeting fixed psn Eo 
. ‘ . of ‘ . » ce Pe, Ol y a , 

times as much phosphoric acid as is found in the | fo given, and by re sats, eh bs wee : aide oat Gua 
central part of the kernel. In fact, bread made Of | tg jp, there is cut out of the loam a spiral groove of the size 
sueh flour would possess the nutritious qualities of | and form necessary. 

bread made of the entire meal, while it would be/| 
free from those difficult digestible matters which | 
render the latter class of bread not generally ac- | 
ceptable. 
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Tux Raruway 1y Jaras.—According to the Japan Mail | 
of the 2let of May, received this morning, the railway works 
were in rapid progress. The section between Yedo and 
Yokohama had been commenced at both ends simultaneously, 
the land in the capital chosen for the site of the station was | 
being cleared and levelled, and all possible facilities were 
afforled to Mr. Morel in prosecuting the undertaking. The | 
line crosses the Tokaido (the grand road of the Empire) twice | 
—once at Kanagawa, and once just below the British Lega- 


tion at Yedo; and it will be constructed on a 5 ft. 6 in. gauge, | : 
as approved by the consulting engineers at home, whose ing prizes to students of the Institution 
opimons upon the subject were requested. to Robert William Peregrine Bi 
eaten paper on “ The Disposal of —— 

Lospow Assoctarion of Foremeyx  Exoiseers.—The Heory Thomas Munday, Stud. 
ordinary monthly meeting of members of this Lnstitution | “The Present and the Future 
took place on Saturday. the 2nd inet., at the City Terminus | l 
Hotel, and was well attended. Mr. J. Newton, of the Royal | 
Mint, president, filled the chair. The sitting was mainly | 
devoted to business immediately pertaining to the Associa- | 
tion—financial and statistic. Among the elections which 5. A Miller prize to Edward 
took precedence of the other proceedings were those of Mr. Inst. C.E., for his paper on “ Se and 
William Beldham (of Messrs. Allibon and Noyes, North- the Foundations of the Irongate 
fleet) and Mr. Henry Johnson (of Messrs. Whieldon, Leckie, rine’s, London.” 6. A Miller prize to Josiah Hi , Stud. 
and Lucas, Westminster Bridge-road). It appeared from a Inst. C.E., for his paper on “ Widening of the Liverpool 
statement made by the auditors, Messrs. Gi ee and Ives, | and Manchester Railway between Livugealons Huyton, and 
that the institution is in a flourishing condition, the number | on the Construction of a Branch Line to St. Helen's.” 7. A 

ba Miller prize to the Hon, —. James Stanhope, Stud. Inst. 


of members steadily increasing, together with the general | 
and superannuation funds, which latter united amount to | C.E., for his paper on “ The Metropolitan District Railway. 


16001. The members present, it is needless to say, were well | ? =~ ccemmenttinns 


pleased with the position and prospects of the society. Other | 4 
questions of less public interest were discussed, and an ar- | f : Exurstrion 1s Fivmazx.—The Board of Trade have re- 
Y ceived from Her Majesty's Consul-General at Christiania a 


rangement was sanctioned unanimously for a visit of inspec- | cy - ‘ / Consul-( 
tion on the 16th inst., to the Lambeth and the Chelsea W ater | . & | notice relating to an exhibition intended to be held at 


Works at Thames Ditton. It was announced by the chair-| | ¢ | Tromsée, in Finmark, in the beginning of A: next. The 
E of fishery, boats and 


man that the directors and engineers of the companies | exhibition will comprise the products 
implements for the Arctic Ocean fisheries, produce and imple- 


verning the extensive establishments in question had | “ 0 : 
indly promised to afford every facility to such members of | . 4 ments of agriculture, objects of mechanical and domestic in- 
“ dustry, as well as specially all that may contribute to illustrate 


the Association and their friends as might feel disposed to | 3 d - a 
avail themselves of the opportunity of visiting the places ‘. y the mode of life and state of civilisation of the inhabitants of 


Messrs. Yarrow and Hedley, too, the celebrated = «ij the province of Tromsée. 


builders of steam launches at Poplar, it was stated, had a 
A Great American Bripes.—The New York and Boston 


offered one of their vessels for the conveyance of a limited | } . 
number of honorary members to Thames Ditton on the 16th.| Ip our engravings Fig. 1 is an elevation with a core of Shore Line Railway Company, has just thrown a bridge of 
some importance over the Connecticut river at Lyme. The 


Altogether, the excursion appears to be one calculated to pro- | “ joam” cut to the fo: uired fi on! ie. 2 i 
mote the edification of the associated foremen, as well bs to | a corresponding wayyy oo ry yy mb entire length of the bridge is 1130 ft. The substructure con- 
form a pleasant diversity to their ordinary proceedings. The | zontal face plate mounted upon a shaft, B, which is sup- | * of fourteen column piers to support the ee 
question of increasing the accommodation for the rapidly | ported in suitable framework, ( ; and, by means of the bevel | besides the abutments at the shore ends, and eleven column 
growing library of the Institution and other subjects of minor | gearing, D, shaft, E, and handle, F, rotary motion can be | Pits to support the turn table and draw or swing Each 
importance occupied the remainder of Saturday's sitting. given to it. The periphery of the table forms a spur wheel column pier was formed by eerg J number of piles in close 
: | gearing with a pinion, G, fixed on a short shaft, on which is proximity. The piles were firml ted together ; iron cylin- 
Mx. Sreeeren's Sare.—The care of valuable property is | aiso a spur wheel, H, in gear with another spur wheel, I, ders, 7 ft. or 8 ft. in diameter, were let down in sections over 
always @ grave anxiety, and none experience this need more | fixed on the end of a screw, J, placed centrally within an 
than bankers and jewellers. Mr. Streeter, of Conduit-street, | upright pillar, K. On this pillar is fitted a tool head, M, to 
whose name for now more than a quarter of a century bas which, by means of a nut fixed to it, and passing through a 
been prominently before the public for machine-made} slot in the pillar, the screw gives slide motion at such 
jewellery and articles of 18-carat gold, and more recently | relative speed to the rotation of the table as may be required. 
for machine-made watches of indisputable excellence, has | The speeds may be altered or varied according to circum- ‘ ; 
bad erected on his ises, for the safety of his costly stock | stances by changing the wheels, H and I, for others of dif. Provetso Fine.—An extremely satisfactory result, 
of jewels and watches, the largest and finest of Chatwood’s | ferent sizes, as will be well understood. The tool, N, is far as the Navy is concerned, was lately obtained at Shoe- 
*“ invincible” safes as yet constructed, which was exhibited to | movable in the head by means of a screw and handle, P, and buryness. A target re mting a portion of the deck of an 
the members of the press and a large party of engineers and | jg adjustable for cutting a spiral groove in the loam core, iron-clad ship, prot d by 1-in. iron plates, was fired at 
scientific men last evening. Mr. Chatwood's safes are too well | Q in a similar manner to ordinary screw-cutting tools for 9-in. — ne oe the projectile being Palli 
known and too highly esteemed to need either description or | jron or other metal. It will be seen that by this means and shell, the charge full battering one of 431b., and the 
comment, bat it is just to his genius to say that such important | apparatus any form and size of spiral groove may be cut in | ‘istance 100 yards. The target 
improvements have been ein this specimen of his skill | 9 core of loam, and the latter used, in conjunction with an. = struck at an angle of about eight 
as will render it more “ invincible” than any of his previous | outer shell mould, for moulding or casting the metal helical utal, so as to — the angle of incidence of a 
constructions. Its dimensions are remarkable, the length | or spiral springs used in metallic pistons. And it will also fired direct at about « yards, of that of a projectile 
being 15 ft., width 9 ft., height 9 ft. 6in., and the door 18in. | be evident that the groove may, if desirable, be cut in the | ** 100 yards from « higher level ; such, for instance, as that 
im thickness. It is not only securely bedded in concrete, and | outer shell by having the table mounted on the pillar which | °f the Monareh’s battery as compared with the Captain's. I¢ 
so built into the premises as to of against @ long | carries the tool head, but Messrs. Pollit and Wigzell prefer | ¥4 found that at this angle — did not enter the 
amount of burgiar’s labours, but the whole is enclosed in a | to cut the core. ship, but, after p' ing up woodwork of the deck, 
cistern or pneumatic chamber, the air in which presses upon | ———— ricochetted off it and went away screaming and whistling 
and sustains a column of coloured water in a gauge-tube up into the air until lost from sight. One of the disadvan- 
ced outside.in full view. This envelope, which is the | Tue Paciric Rartway.—The San Francisco Bulletin | tages urged against a low is thus di of as 
clever invention of Mr. Tobin—a gentleman well-known in | gives some statistics of the traffic ofer the Pacific Railway in faras 9-in. guns are concerned. The Monarch, , is 
connexion with the Polytechnic Institution—noé only affords | the first four months of the present year. It appears that armed with 12-in. and it would be interesting to 
additional hindrance to any attempts to get at the safe from 5043 passengers travelled from California eastward by this | tain whether the e results would hold good in the 
cellars of adjoining houses or through outer walls, but gives | route, but 9052 went to California, travelling westward. | of the larger calibre. It seems desirable also to i 
warning of any operations in progress, and affords the means | There arrived at San Francisco drsieg, the same period by | actual angle at which a projectile fired horizontal] 
of detecting the precise portion under attack. It is Mr. | sea 6164 persons, and there departed 4000. The whole num- | penetrate a ship's deck protected with as much iron as i 
Streeter’s intention to take charge of the deeds and valuables | ber of arrivals in the four months was 15,200, and the de- | missible in its construction. Ships’ decks may be sub- 
of private persons for a given annual fee, and there is no | partures 9000, showing a balance in favour of California of jected toa plunging fire from elevated batteries, such as those 
doubt that numbers will be very glad to avail themselves of | 6200. Among the freight carried over the Pacific road in | on Straddan Heights or Gibraltar.— Globe. . 
this facility of securing the safe custody of their property.— | the four months was 766,140 Ib. of tea, 42,028 Ib. of hops, ~ 
Standard. 15,028 Ib. of raw silk, 529,293 Ib. of wool. * Have previously received Telford medals. 
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THE TOWERS FOR THE EAST RIVER BRIDGE, NEW YORK. 


COLONEL WASHINGTON A. ROEBLING, ENGINEER. 
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Is the June number of the Technologist, appear ‘engrav- 
ings of the towers of the East River Bridge, New York, that 
are to be erected upon the caissons, one of which has already 
been placed in position, and which we have fully described 
and illustrated. It is scarcely fair to judge of the effect 
which these towers will give from the small scale sketches 
we publish above, for no idea of their size can be conveyed 
in so small an engraving. There appears, however, to be 
the same failing in them as has already been made mani- 
fest in another of the late Mr. Roebling’s great works—the 
Cincinnati Bridge. Details which show to advantage in a 





structure of moderate size become dwarfed and insignificant 
when executed in such proportions as those of the East 
River Bridge, and just as in the Cincinnati Bridge the small 
turrets which capped the towers were vastly out of cha- 
racter so, in the present work, the similar turrets look mean 
and almost ludicrous. In masonry of such extensive di- 
mensions, boldness and simplicity are everything, and any 
attempt to adopt ornamentation suitable on a small scale, 
to work of great magnitude, must inevitably end in failure. 
The pointed arches over the two openings in the tower 
look pinched and meagre, whilst the unequal depth of the 
pilasters from which the arches spring assist also in the 
unpleasant effect. Nevertheless, it is impossible to detract 

tly from the grandeur which the size and general out- 

of the tower impart, and impatience engendered by the 
intrusion of inappropriate details gives place to admiration 
of the enormous mass. 

The height of the tower from the water line to the parapet 
running around the top will be 278 ft., nearly as high as 
the dome of the Capitol at Washington or the spire of 
Trinity Chureh, New York, the former having an altitude of 
287 ft. 6 in., the latter 286 ft. At the water level the 
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masonry will be laid. At the base the tower will measure 
74 ft. by 139 ft., and the depth of the lower courses will be 
20 ft. on the Brooklyn side, and 30 ft. on the New York 
side below high water. The following figures give an 
approximate estimate of the quantities, &c., of each tower : 
ae «+ $2,600 cubic yards 

Weight of + «ee 65,000 tons 

Pa Superstructure —S 
Total weight on foundations ... 70,000 ,, 
Weight per square foot on caisson 8.5 a 
Height of tower from high water 278 feet 

foundation 


Size of tower at base wn 74 feet, < 189 feet 
» at waterlevel ... 


” 56 feet x 139 ,, 
Height from high water to plat- 
form ... ove ove ee 118 feet 








ON SCRUBBERS.* 
By Groner Livesey. 


(Concluded from page 18.) 

Tuer is just one other plan, which after much considera- 
tion of the subject I have ; I believe I was the first 
to try it. The circumstances led to the idea were the 
thing being nen ood that ‘aoa as ya Baer possib] 

in, ing wan’ t should present le 
pe ge the freest passage for the gas, and after So me 
yee po various things, and more especially di t 
forms of drain tiles or pipes, and pottery, the arrangement 
of thin boards which I now exhibit was tried. A scrubber 
was fitted up in 1866 with them, which has been in use 
ever since, and to all pepeemnates will go on continuously 
without risk or possibility of becoming choked. This 
arrang tp ts a larger surface than any of the others ; 
the material in a cubic foot occupies less space, and there 
ean be no question about the freeness with which the gas 

which is moreover divided into a vast number of such 
thin streams that with the rolling sort of motion that fluids 
assume caused Wy friction in passing over surfaces (some- 





what rough as these are) every particle of the gas must be 
brought into contact with the wet surface of the boards over 
and over again. 

To fit up a scrubber on this plan the wood required is as 


follows : boards are cut from deals or planks 9 or 11 in. 
wide, 3 in. thick, and with nine deep cuts dividing them into 
ten thin boards about 4 in. thick. The small upright blocks 
which are nailed between the boards to keep & proper 
distance apart are lin. x 4 in., while to keep each tier sepa- 
rate from those above and below it, and to serve also for 
sleepers or joists, I use pieces 1} or 2 in. square. 

With this plan care must be taken to prevent ops cm going 
up all in one place, and to attain this | fix a sort of inverted 
trough made of 14 in. boards, which covers the inlet and ex- 
tends across the bottom of the scrubber ; the gas escapes 
this trough through a number of small apertures in ite sides, 
and is thus distributed with sufficient uniformity. 

The fitting of the boards is now proceeded with, the first 
tier is laid on the bottom tier of sieves which used to carry 
the coke, and tier above tier is fitted, until the vessel is nearly 
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machine would 

not revolve im consequence ; then for lightness it was made 
of brass tube, which, under the action ammonia, speedily 
corroded ; but supposing these defects overcome, the imstru- 
ment pomesses aivantages, one being that if it can be 
kept going, it ibutes the water or liquor very equally, 
and being self-acting all gearing or inery is avoided. 
In the mill now in the room the of the holes stopping 
is avoided by making thenr larger, about /, in. diameter 
(they are so arranged that each hole in its circle has to 
supply liquor to 20 square feet of surface). Corrosion is pre- 
vented by using a pipe, which lasts three or four years 
with liquor passing through it longer than with water. The 
mill works on @ steel centre at the bottom, and at the top has 
a steel spindle working ia a smal! bole in the top plate, while 
to eee that it is at work a notch is cut in the top of this 
spindle, which takes hold of a corresponding projection on 
the end of another spindle, at the top of which is a T, which, 
projecting above the scrubber, and revolving with the 
spreader shows whether the latter is working properly; in- 
stead of @ gland a water joint is used, through which the 
indle w sks without friction. The mill will work for from 

ree to six months without any attention. At Exeter a 
Barker's mill of wrought-iron pipe with four arms, is found 
to answer the purpose admirably. 

When water is used, the quantity being too small to turn 
the mill, an intermittent stream is needed, and instead of the 
ames box a square or round vessel holding seven or 
eight gallons is fitted with a valve at the bottom, the spindle 
of the valve reaching to the top. A float slides on this 
spindle, which rises with the water, and when at the proper 
height lifts a weighted bell crank which, in its turn, lifts the 
vaive, As the box empties itself the float sinks, and by its 
weight causes the loaded bell crank to return to its original 
position, thus closing the valve and shutting off the supply 
of water until the box is again filled. 

The Gurney jet has already been mentioned. Fixed per- 
forated arms of iron pipe require po description. They were 
commonly used, and are still in some places. 

Another plan is with a series of troughs, arranged a short 
distance apart, and branching out on both sides of a large 
centre trough, such troughs being kept nearly full of liquor, 
and having a great number of sotehes eut in their Pn 
while in these notches are laid pieces of loose cotton or 
woollen material, the theory being that the liquor is sucked 
up by capillary attraction, and flows over in small quantities, 
falling in drops in the scrubber. This is a very pretty 
theory, but I very much doubt whether it will continue to 
work well. I should think the capillary action would soon 
be stopped with the tar 

The ordinary revolving arms turned by machinery require 
very little notice, there being no necessity to take up time in 

ying inte detail. The difficulty has been with the small 

oles getting corroded, and to avoid this Mr. Trewby devised 
a system by which this inconvenience was entirely obviated. 
He used two spreaders revolving on their own centres, and 
the spreaders themselves also revolving .in a circle half the 
diameter of the scrubber. The spreaders had each two arms, 
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purity, a number 
| according to their 


works of the haere i 

serubbing on compounds 
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has of late been looked to as the most means 
ducing the quantity of these troublesome compounds of sul- 
phur. But the above-mentioned experiments instituted by 
the referees appear to contradict this ex tion; for out of 
the seven sets of iments only two showed any good from 
scrubbing at all, remaining five showing a greater 
quantity of sul in the gas on —a the 
scrubbers tham om entering them. In consequence Of the 
startling character of these results, the referees have institated 
a further set ye egy the same kind, as well as in 
regard to the of the purifiers, whether lime or o of 
iron. In these experiments, and.generally in the im 
investigations whieh devolve on them, the referees haye the 
willing assistance of the engi 
with whom they have to do. 
by the referees will take a 
but they are calewlated to 
of gas manufaectare, and I 


Pmuch service to the science 


jp be able next year to lay 
before the society some more definite information 
on the subject. 


The gas should always flow to meet the water or liquor, so 
that its last coptact may be with the weakest liquor, pe a 
water. I mention this, because in some places an oblo 
scrubber is used with a division in the centre, the gas passing 
up one side meeting the water, and down the other, thus 
travelling with it; this half of the scrubber, when worked ja 
this manner, is worse than useless. 

As to the power of water to absorb ammonia, Dr. Odling, 
in this room, two years ago, showed by a beautiful expen- 
ment that pure ammonia gas was instantly absorbed, but 
when ar with only 25 per cant. a on or air, a 
very long time cepa belies the absorption took place, _ 

My excuse for reading so long a paper is the desire to give 
as much information as possible. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Glasgow Pig-Iron Market-—There has been « marked 
decline in the priee of pig iron during the last week, and 
this has been accompanied with some unsteadiness. i 
day week, ina flat market, pri varied from 60s. 1jd. to 
650s. Sd. cash, and 60s. 4d. to one month. On Friday, as 
low as 58s. 7jd. cash, and 59s. one month was for 

several lots. There was a reaction on Monday, when pri 
went up to 50s, 2d. cash, and 59s. 6d. one month. Yester- 
day's prices were even lower than Friday’s, the lowest rates 
being 58s. 4d. cash, and 68s. 8d.omemonth. To-day’s market 
was a good deal firmer, and business was done at 58s. Od. to 
58s. 10id. cash, 508. lid. one month, and 59s. 1d. fourteen 
days. There is no? alteration to in the price of maker's 





the liquor or water issuing only from the ends. The result 
was that by this double motion the water was distributed in 
@ series of eccentric cireles over the whole area of the | 
scrubber. Theoretically, as much was discharged in the 
smali area of the centre as im the larger area of the circum- 
ference ; but practically it appears this inequality was of no 
perceptible importance. 

This leads to Mr. Maan’s invention—a model of which is 
in the room. He uses two spreaders like the last described, 
bat they heave fixed centres, and only one arm, the whole 
being moved by gearing. The water falls not directly on to 
the coke, but on a revolving circle of brushwood which catches 
the water and distributes it very equally over the coke. 
Somewhat more falls in the centre than at the outside; but 


iron. The quota for certain ial brands are as fol- 
lows: No. 1 Gartsherrie, 67s. 6d.; No. 1 Coltness, 67. 6d. ; 
No. 1 Summerlee, 64s. Gd.; No, 1 Langloan, 63s.; No. 1 
Calder, Cambrea, and Glen 62s. ; No. 1 G.MLB., 
58s. Yd. to 59s.. No. 8, 57s. (6d. to 57s. 9d. The stock in 
store increased last month by upwards of 40,000 tons. In 
Connall and Co.’s stores at énd of June the stock was 
403,269 tons, with warrants for 383,850 tons; and in the 
Canal Co.'s stores, 19,039 tons, with. warrants for 16,800 tons. 
There were thus 422,308 tons in store at the end‘of June. 
Last week’s shipments of Scotch pig iron amounted to 12,880 
tons, which was 2312 tons less than in the corresponding 
week of last year. 





Mr. Mann has by « very simple arrangement of a pair of 
eccentric wheels provided for a perfectly equal distribution 
if necessary, which can hardly be, seeing the success with | 
which he works. Lis system, of which he has kindly given 
me particulars for this Association, is to divide his gas be- 
tween his five edrubbers about 12 ft. diameter x 28 ft. high, 
into each of which he passes a small quantity of water. It | 
is supplied in the jon of ten gallons to the ton of | 
coal, and no liquor w pumped into his scrubbers, the result 
being that the whole of the ammonia is removed. On 
leaving the top tier of coke 8 ft. deep the water has attained 
the strength of only tos., which of course shows that the | 
greater part of the ammonia has been extracted by the lower 
tiers, the second or muddle one showing 2) oz. strength, | 
while from the third or bottom one the strength has in- 
creased to lfior l5oz., which liquor mixing with that con- 
densed brings up the whole to 10 oz., of which he gets about 
20 gallons to the ton of coal. 

Mr. Mann nw recommends six tiers, of 8 ft. each, instead 
of three, believing that the highly concentrated liquor whieh | 
would be produced would probably absorb a portion of the | 
sulphar compounds which give so mach trouble, and the in- 
creased height would require less water to absorb the am- 


mona. 

I have also on the table a model, kindly lent by Mr. F. C. 
Hille, which, if perfect regularity of distribution of the water 
is required, effects it with mathematical precision; the water 


The Malleable Iron Trade—This branch of trade is as 
busy as it ibly ean be considering the secant supply of 
men available to carry iton. Many of the furnaces are still 


| out for want of hands, and they are likely to remain so until 


the men who went to England during the lock-out can be 
induced to return. There is no appearance of this result 
happening immediately. In response to an application from 
the masters to the workmen to state their claims prior to any 
arbitration being entered upon, a soenng 2 ironworkers’ 
delegates was held at Coatbridge on Monday | but the 
result of their deliberatjons has not yet been public. 
The workmen anxiously wish the emplo to consent to 
assist in forming a permanent Board of Arbitration and Con- 
ciliation, and 1 think’ if they would only consent the men 
would not be strongly disposed to push their demands to any 
greatextremes. For merchant and angle iron the demand 1s 
brisk, and from all appearance, it: will be fully sustained 
throughout the present quarter. Prices are firm for all de- 
scriptions of finished iron. 


The Wages Question among the Iron Moulders—Thé 
Associated Iron Moulders beid an adjourned meeting on 
Thursday evening to consider reports to be given in 
those shops which were unrepresented at last meeting: It 
appeared that the employers referred to im these reports were 
in a majority of cases favourable to an advange to the extent 
of at least one shilling, A number reported haying already 
been paid the advance, in many instances t¢ the full extent 





Queenstown on 
extracrdinarily sh 
port. She arriv: 
pleting the entire 
eighteen hours, inc 
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coal districts of Scotland have been pretty suecessful in their 
efforts to bring about the eight hours system. I¢ is not uni- 
versally the rule, but y it is very general. There aro 
perhaps well nigh 20,000 miners in Scotland who 


Neary on the advance of sixpence 


of instances the eondition 


in . one for 
the Clyde Trustees, and the other for the Dundee Harbour 
Trustees.) At the same meeting the Shoremaster reported 
on behalf of the Finance Committee, that the application to 
the Public Works Loan Commissioners had been refused, be- 
cause the application meluded works not authorised by the 
Harbour and the Passing Tolls Acts. He asked pe 

for the Committee to prepare a new application limited to 
100,0002., being the estimated amount of the sea works 
strictly within the limits of the Act mentioned. 


A New Line of Steamers.—The North German 
have decided to establish a monthly line of steamers between 
Southampton and the West Indies. The steamers for this 
service are building on the Clyde, and the first departure 
from Southampton will take place in October next. 

Other News Tiems.—The question of cheap gas in Dun- 
dee has given a great impetus to the desire to have the gas 
supply of various other towns handed over to the muvieipal 
authorities of those towns, chiefly in. Forfarshire, i i 
Forfar, Montrose, Brechin, and a Several towns 
are likewise desirous of co-operating Dundee to get an 
improved water supply- Dundee itself is quite overjoyed at 
the final passing ot the Tay Bridge Bill by the Committee of 
the Hous, of Lone The Glasgow authorities are 
about to make an effort to test the practicability of the 
A BC process of dealing with town sewage, 











or 8, 1870.} 





es 


NOTES FROM CLEVELAND-AND THE” |: 
) = NORTH 





pudding furnace arn ac 
convert pig iron into wrought iron by the puddling process 
with a less expenditure of coal than has hitherto been neces- 
sary. The means by which this result is arrived at is as 
follows: Above the neck of the furnace the stack is enlarged 










into a chamber, rides. ress 
Suitable OES edie be ~ 
waste beat es ; th one-side or the of the 
divided chamber, or a on either wide: Tlaw tide of the 


heating chamber furthest from the furnace contains stove 
pipes, which absorb any desired améunt of heat from the 
waste gases. By a combination of pipes, a funnel of peculiar 
form, and a steam jet constantly blowing into it, a stream of 
air moistened with steam is made to pass through the stove 
pipes, along the back of the furnace, and thence partly into 
the ash-pit, which is fitted with closed doors, and partly into 
a box furnished with six tuyeres on the top of the furnace. 
The mingled air and steam, gathering heat as it proceeds, is 
thus made to feed the fire, to the exclusion of cold air from 
without. But only a portion of the waste heat can be ab- 
sorbed by the stove pipes. The remainder is made to pass 
through a.vertical boiler furnished with a number of cross 
tubes, and in this way it is almost entirely utilised. By 
wil ing the damper the flames pass entirely by the 
most direct route-to the ehimney, and the furnace works as 
an ordinary one, An experience of two years’ practical 
working has proved that the cost of maintenance in repair is 
not more in proportion than an ordinary furnace. There 
was no alteration in the prices, which are as follows: No. 1, 
56s. 6d.; No, 2,55s.; No. 3,53s.; and No. 4, 52s. Common 
bars, 7i, 40 71. 5s.; cable iron, 77. 108. to 7/. 12s. 64; best 
iron, $2. to 81. 5s.; best best, 87. 12s. 6d. to 81. 158,; ship 
plates, 97. to 91, 2s. 6d. ; boiler plates, 9/. 15s. to 91. 17s. 6d. ; 
angle iron, 7. 10s. to 71..15s.; rails, 71. 10s. to 7/. 15s.; 


slit nail rods, Jl. to Vs: 5a: 7 “bars, 57. 2s. 6d. to 5i. 
5s.; cast-iron gi » plain, 51. 17s. Gd.; wrought-iron 
girders, plaip, 15#. to 147. Comparatively little iron ghanged 
hands; he market closed firm. After ‘Pendels on 


‘Changé*about fifty gentlemen proceeded by train to Salt- 
burn, where they dined at the Zetland Hotel. The proceed- 
ings after: dirmer ‘were ‘private. Every braneli of the iron 
trade continues asbrisk) as ever. Tho whole of the North 
of England is busy,...A}l departments of the coal trade are 
active, and prices ave a little, stronger. 


A Proposed Exchange for Newcastle-—~A few days ago 
sevefal members of the Newcastle Chamber of Commerce and 
the Commercial News-room Committee held a meeting, and 
discussed the advantages of establishing an exchange in that 
town. Efforts are now being made to carry out a plan which 
was proposed. 

The River Wear.-Shipping is very brisk in this river at 
present. The. May returns show that during the month 955 
vessels, of 185,468 tons register, clpared from. the. port, 
carrying away a total of 201,790 tons.of coals. The total 
revenue for the month amounted to 7909/. 9s. 11d., against 
69551. 8s. 6d. in the corresponding period of last year. The 
expenditure amounted to 37141. 2s. 


The Redhewgh Bridge Company.—This company have 
found that the original capital, 40,000/., is insufficient to 
complete the bridge over the Tyne at Redheugh, and have 

assed a resolution authorising them to borrow 13,0001. more. 
t is believed that the bridge will be finished and opened to 
the public in November next. 


The Tees Conservancy.—At the monthly meeting of the 
Tees Conservancy, held on Monday, at Stoekton, it was re- 
solved to accept the tender of Messrs. Simons, of Renfrew, 
for an iron dredger, and that of Pearse and Co., of Stockton, 
for six hopper barges. The desirable work of dredging the 
Tees is still going on. During the past month, 59,126 tons 
of material were dredged at Middlesbrough and Stockton, at 
a cost of 8207, 4s. 11d. 





Stzam Paviovrs 1m Papis.—A steam paving machine 
has recently been introduced in Paris, and made use of b 
the municipality for the repair of the streets there. This 
machine, which it is hoped may ultimately prove as useful 
as the steam rollers so much used in Paris, and so much 
wanted in London, eonsists of a small steam engine on wheels, 
drawn by one horse, to the rear of which is attached the 
“ paviour,” which replaces the clumsy old hand-machine still 
in use with us. This “ paviour,” which is forced wpon the 
ground with great force v4 a blow from the piston (some- 
what on the principle of a Nasmyth’s steam-hammer), slides 
on a bar some 6 ft. long, and can thus be directed by the 
driver to any stone which requires forcing home. The ma- 
chine is now at work in the rue de Grenelle, St. Germain, 
and is considered a success, although some slight improve- 
ments and alterations are to be made in it. The workmen, 
it is hardly n to state, declare that it is a dead failure, 
as they always do of any new machine. Seeing we have gome- 
thing like five times the extent of paved road that there is in 
Paris, it may, perhaps, in the course of a few years oceur to 
the vestries to procure a paving machine. When, after much 
talking of thought, they have bought one, they will shut it 
up-in a shed for the edification of the parish beadle. There 


are now four full-sized steam rollers Raging to the city at 
work in Paris— Pall Mall Gazette. 









R 
production pretty heavily taxed to meet the engagements 
entered into. As stated in Jast week’s report the clearances 
at the local 8 show a considerable increase as compared 


with the previous one, the total quantity exported amounti 

to 11,572 tons agaiust 5293 tons for the previous week. 0. 
the iron cupesiel | 7024 tons were shipped at Cardiff, 4383 
tons at Newport. and 165 tons at Swansea, the latter being 
sent to Riga for the line now in course of ion be 
tween Smolensk and Brest Licov, and which, when completed, 
will afford a direct route from Warsaw to Moscow. The 
total quantity of rails shipped at the Loeal Ports for Russia 
during the past week amounted to 2136 tons, being much 
larger than for several weeks past, and as the season ad- 
vances the clearances will no doubt be much larger than they 
have been during the present year, in order to forward as 
large a quantity as possible to the Muscoyite empire before 
the close of the Baltic shipping season. Efforts are now 
being made in Russia to develop the manufactare of rails 
in that country, and if the same is successfully carried out, 
the probability is that trade with the Muscovite empire will 
somewhat decrease, as the rails required for the works to be 
carried out in Russia will be manufactured in that country 
instead of being purchased from makers in this and other 
districts. The scheme may be said to be only in pple 4 
but every effort will no doubt be used to bring it toa ul 
consummation, and the result cannot be regarded otherwise 
than unfavourable to Welsh makers, who have for some few 


constructed in that country. A large amount Of business 
continues to be transacted with American buyers, froto’ whom 
orders are coming to hand with tolerable freedom. Conti- 
nental advices are considered cheering as to future reqtire- 
ments, several new works being proposed to be carried out at 
an éarly date. Rails continue to be shipped for Peru, and 
strong are entertained of a fair t of busi 
being transacted with that country for some time, to come. | 
The boane trade is gradually evincing greater vitality, and a 
still greater improvement is looked forward to asthe autumn 
season advances. There is only a limited demand for bars; 
but pig iron commands a ready sale, and prices are very firm. 
Official Visit to South Wales by the London and North- 
Western Railway Company.—During the past week an 
official visit has been paid to. Cardiff, Sey Senet 
Caerphilly, Rhymney, Dowlais, Nanty yma wr, 
Ebbw Vale, Nantyglo, and other places in South Wales, by 
the chairman, directors, and principal officials of the London 
and North-Western Railway Company; and an official visit 
from so important a proprietary as the London and North- 
Western cannot be regarded otherwise than an event of eon- 
siderable importance to the South Wales district. The com- 
y consisted of Mr. Moon, chairman ot the London and 
North-Western Railway Com zs Mr. H. Crosfield, Mr. 
O. L. Stephen, Mr. Bickersteth, directors; Mr. G. xe 
Mr. J. Ramsbottom, locomotive department, Mr. H. Wood- 
house, engineer; and Mr. J. Bishop. These gentlemen 
visited the Alexandra Doeks now in course of formation at 
Newport, for the purpose of inspecting the ground, and 
judging for themselves as to the extent and importance of 
the undertaking, and were met by the following directors 
and officials of the Alexandra Dock Company: Mr. McLean, 
M.P., Mr. G. W. Jones, Mr. E. J. Fuilips, . James Aber- 
nethy, and Mr. J. 8. Adam, ccompanied by the 
contractors, Messrs. Griffiths and Thomas, the visitors 
walked over the ground, making a minute inspection of 
all the works, of which they expressed *their unqualified 
admiration, particularly on the vast area, not 
less than 200 acres, which the company have at their 
disposal, and will enable them to offer most favour. 
able terms to manufacturers and others who may require 
large buildings in the immediate neighbourhood of the docks. 
The contractors have from 700 to gag ed on the 
works, and 9> rapid is the progress mot only in the excava- 
pra a in Royer »enelosing not less than 17} 
acres (the area of the present basin) that another month 
will in all probability witness the completion of the 
of the basin, up to the first comtract Height, just 13 ft. above 
the bottom of the deck. Considerably more than one-half of 
the entire excavation has been effected, and the earth dis- 
placed has been utilised in the formation of embankments 
and quays around the dock. Aetive preparations are being 
made to ¢ e the 'y of the lock, ike dimensions 
of which are 350ft. long by 65 ft. wide, and will be sub- 
divided into a greater and lesser lock by means of an inter- 
mediate pair of gates. It will be furnished wits a trumpet- 
Siestenl entenaip wide enough to allow vessels to be out of 
the run of the tide before entering'the lock. There will be a 











uay or wharfage 600 ft. wide, extending the whole 
p ths atch, situate between the dock and the erin 
staiths for loading coals will be constructed on the western 
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rrigation Scheme.—To-day, the Bill 
moted by the Merthyr Local Board oT Health for powers 
take land and otherwise carrying out their irrigation scheme 
as previously detailed in ExGinBERING, will come before 
committee of the House of Commons, and the promoters are 
very sanguine of success. 

Her Majesty's Ironclad Iron Duke.—On Friday, the iron- 
clad ship of war, Iron Duke, was undocked, and afterwards 
took in coal from the naval floating coal ny ot ty Lory 
The Iron ee a. dean rye and 
was docked for completing machinery. trip is 
expected to take place a Ge Seo. 
trying her machinery, adjusting com passes, prior to 
her Doving for Plymouth to receive her armament, and 
eventually to be put in commission. 


Proposed New Stone Bridge at At the Car- 
marthen Quarter Sessions, held on ureday, the county 
surveyor of bridges reported that Rhyd was 
the last of the timber structures of 
1854, whieh had not been rebuilt with stone. It 
ired on several occasions, but he considered 
nearly the whole of the materials were in a very 
tion, and recommended its pion eoteny rebuilt 
which the magistrates agreed to 

The P ed Dock at N _—Sir J. W, Ramsden, 
M.P., for eae and Mr. Homfray and Colonel Lyne, 
twoof the Newport Harbour Commissioners, had an interview 
last week. with the Secretary of the egy Loan Com- 
maton fo PEt Granta Socks forthe pore; end Go 
construction of dry a ¥ « 
oir was patiideote . Should, however, the Loan 
Commissioners refuse to lend the required sum for the pro- 
posed dock, private gentlemen, it is said, ate prepared to 
advance the money. 

The Tin-Plate Trade.—The price of tin during the past 
week has slightly given way, and it is probable a still further 
reduction will take place, which will slightly ddd to the profit 
obtained by tin-plate makers. 
The Welsh Steam and House Coal Trades—There ero 
i y wenscon Sy tots raw y -_ — 
depressed sev weeks ‘ 
The clearances at the local ports are more easily effected than 


of late, owing to a better t+ be Regrets pa ~4 
zs Owing to an improvement 


heavy burthen are quick] 

praee and more distant 

in the Custom House and other branches of that 
service, larger a of steam coal will probably be 
shipped for the Brazile, and trade with that country steadily 
‘improve. To thé Continental and Freneh ports the ship- 
' ments are bafely up to theaverage. House coal proprietors 
are doing an average amount of business at this season of 
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the year. el, 
Tue CanaL Tresty.-The modification to the 
American Minister pernin treaty for the canal are 
thought by the Panama 90 exorbitant in their 
exactions that they will nited States. On 
this treaty the whole of might be said 
to depend, and yut the of the Congress of 1870 
will result no better thai } of it and party 
spirit will again raise a barrier to the of the country 
which for many years 00 opé, will ly be tempted to 

attack.—San Francisco Examiner. 
letter from Jeru- 


Ww Supriy or JeRvsatem.—A 
Bw helene: bd so well-known for his 


cleverness in discoveri has just made a 
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outside; 2, by faquedacts 
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to a considerable height. In fact the “wave 
"of which we annex a sketch—is intended to act 


the sketch. Mr. Spear’s theory is that in this arrangement 
the enlarged tubes act as a reservoir, and that “if a certain 
amount of pressure is applied to force the fluid into the pipe 
through a smaller inlet, the flaid will escape through an 
outlet of the same size with exactly the same force or 
velocity, and consequently the original power is trans 
mitted without loss.” It is, we think, unnecessary that we 
should point out the absurd fallacy of the deduction we have 
italicised. 

(No. 2610, 44.) James Hargreaves, of 108, Fylde-road, 
Preston, patents methods of extracting phosphoric acid and (No. 2685, 10d.) Alfred Vincent Newton, of 66, Chancery- 
phosphorus from the tap cinder of puddling furnaces and iron lane, patents, as the agent of Charles M. ©’Hara, of New 
refineries and from other compounds of iron and phosphorus. | York, preventing the radiation of beat from a steam boiler 
Mr. Hargreaves’ patent deals with an extremely important by surrounding the outside surface of the latter with a 
subject, and we hope to speak of it more fully in a future | casing and packing the space between this casing and the 





number. 

(No. 2613; 44.) William Wright of Mostyn, patents 
*‘ the extraction of silver and lead from the copper precipi- 
tate obtained by the treatment of burnt cupreous pyrites by 


boiler with ashes. What there is new in this plan we do 


| Rot see. 


| 


(No. 2637, 10d.) Charles Harris Hill, of 38, Parlia- 
ment-street, patents methods of constructing railway 
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oxidising such precipitated copper, and farther treating it, | crossings, which we could not describe briefly. 

and dissolving out the silver and lead with lime.” | (No. 2639, Is. 4d.) Henry Bernoulli Barlow, of Man- 
(No. 2625, 10d.) Samuel Fisher Ibbotson and Alfred | chester, patents, as the agent of Charles Albert Shaw, of 

| Biddeford, U.S., and Jonas Hinckley of Norwalk, U.S., the 

admirably ingenious and simple knitting machine for 

| domestic use, described and illustrated by us on page 387 

of our last volume. 

(No. 2644, 10d.) Charles Henry Murray, of Loman- 
| street, patents methods of manufacturing: screw propellers 
|of wrought iron or steel, the propellers thus made con- 
| sisting of arms mounted on the shaft and carrying blades 
| rivetted té them. We see nothing very novel in the mode 
| of construction pro , 

(No. 2645, 10d.) William Edward Newton, of 66, 
| Chancery-lane, patents, as the agent of Louis Rousseau, of 

Brussels, and Charles Gerard, of Lille, making metallic 
Buckingham Ibbotson, of Sheffield, patent various forms of packing of helical coils of brass or other metal placed one 


clip joints for rails, including amongst others those of which within the other and provided with suitable tightening ar- 
| rangements. 


we annex sketches. ‘ 
(No. 2627, 10d.) Richard Martyn, of Clinton-villa,| (No. 2648, 64.) Jan Anthony Muller, of Amsterdam, 





Redruth, William W. Martyn, of Peunance Gwennap, William | Patents an ingenious arrangement for measuring and re- 
C. Trevena. of South Downs, Redruth, and Thomas H. | gistering the flow of water and other liquids by employing 


| the current of air induced by a contracted jet of such liquid 
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Hurry, of South Downs, Redruth, patent an arrangement of 
wheel buddle for dressing ores, of which we could not givea 
brief description. 

(No. 2628, 8d.) William Bruce Thompson, of Dundee, 
patents applying an auxiliary serew propeller to a vessel by 
carrying it by bearings fixed to the rudder, and driving it by 

° 





an endless rope extending to an engine or other motive power 
on deck. The annexed sketch will explain the arrangement 
proposed, and it will be noticed that provision is made for 
readily shipping or unshipping the propeller when necessary. 

(No. 2631, le. 24.) Alexander Melville Clarke, of 53, 
Chancery-lane, patents, as the agent of Jérome Eugene 
Farcy, of 18, Boulevart St. Martin, Paris, the arrangement 
of gunboat of which we gave an account on page 119 of 
oar last volume. We intend to describe Lieut. Farcy's 
plans in greater detail in an early number. 

(Ne. 2682, 84.) Francis Ellershausen, of Ellers-house, 
Nova Scotia, patents utilising the force of the waves by 
causing them to enter a funnel-shaped chamber, and propel 
the water contained therein through a comparatively smal! 





to drive the registering mechanism. We may probably 
| have something more to say of this contrivance hereafter, 
(No. 2649, 1s.) William Baines, of the Railway Plant 
Works, Soho, patents arrangements for controlling railway 
| signals and switches, which it could be impossible for us 
| to describe here. 
(No. 2650, 8d.) William Palliser, of the Army and 
| Navy Club, Pall Mall, patents forms of compound rails 
| for railways, these rails being made by placing; clip-formed 
steel caps over the upper tables of iron rails and securing 
them by bolts passed through the side flanges of the clip. 
We fear that a compound rail of this kind would hardly 
stand heavy traffic well, and we doubt, moreover, whether 
such rails Zould be made at a price which would enable 
them to compete with ordinary steel rails. 
(No. 2657, 6d.) James Archibald Jaques, Tottenham, 


| John Thomas Oakley, of {Grange-road Bermondsey, and 


John Americanus Fanshawe, of Tottenham, patent a neat 
little contrivance for holding plates, &c., while they are 
being surfaced in the lathe. This arrangement, which is 


shown by the annexed sketch, consists of a hollow chuck 
having a perforated face, this chuck being placed on a hollow 
lathe spindle, the rear end of which communicates, by 
means of an india-rubber pipe, with a chamber in which a 
vacuum is maintained by any convenient means. The 
| articles to be surfaced are simply placed against the per- 
forated face of the chuck, when they are held by the pres- 
sure of the atmosphere on their outer sides. Provision is 
‘of course made for permitting the lathe spindle to revolve 





the apparatus as applied for the purpose of a fog horn blown 
by steam, Fig. 2 showing the metallic reed detached and 
drawn to a larger scale. One of these reeds was exhibited 
at the recent Conversazione of the Institution of Civil 
Engineers. 

(No. 2678, 8d) Samuel Fox, of Deepcar, near Shef- 
field, patents the arrangement for supporting the joint of 
rails shown in the annexed sketch. From this sketch it 
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will be seen that Mr. Fox proposes to flatten out the ends 
of a short length of rail and to fix this length by the 
flattened ends to the two sleepers adjoining the joint, so 
that the latter may be supported as shown. 

(No, 2684, 4d.) John James Bodmer, of Newport, 
patents methods of producing compounds of iron and metallic 
oxides, &c., which we could not describe briefly, but of 
which we may probably have something to say at a future 
time. 

(No. 2685, 4d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Joseph William 
Douglas, of Middletown, U.S., lining the cylinders and air 
chambers{of pumps with porcelain or porcelain enamel. 

(No, 2688, 1s.) Arthur Hamilton Gilmore, of Edinburgh, 
patents arrangements of safety lamps in which provision is 
made for instantly extinguishing the light in the event of 
an attempt being made to open the lamps. 

(No. 2698, 8d.) Alfred Vincent Newton, of 66, Chancery. 
lave, patents, as the agent of Alexander Hendry, of Victoria, 
British Columbia, a complicated form of “steam and caloric” 
engine “ designed to provide means for utilising the power 
of the gases given off by combustion, either alone or in con- 
nexion with steam generated at the same time, and super- 
heated and mixed with the said gases” 

(No. 2708, 1s.) William Tipping, of Wigan, patents an 
arrangement of tubes for admitting air above the fire in 
boiler furnaces. These tubes are furnished with covers or 
valves at their outer ends, and in the case of double-fined 
boilers the gear for moving these valves is arranged so 
that when one firedoor is opened the valves belonging to 
that furnace are opened also, while those of the other 
furnace are closed, and rice versd 

(No. 2709, 10d.) Robert Stone, of Liverpool, patents 
the use in the construction of roofs, floors, &c., of many 
peculiar sections of wrought-iron beams. 

(No. 2712, 8d.) Augustus Collingridge, of Moorgate- 
street, patents stowing telegraph cables on board ship on 
large reels contained in casings which can be kept full of 
water, We fear that the use of these reels would be at- 
tended with far graver inconveniences than the tanks in 
which it is at present the practice to coil cables on ship- 


(No, 2719, Is. 24.) Nicholas Joseph Dor, of Ampsin, 
Liege, Belgium, patents methods of manufacturing crucibles, 
&c., by subjecting the plastic material to hydraulic pres- 
sure in suitable moulds. Apparatus for carrying out this 
process is included in the patent. 

(No. 2724, 44.) Jacob Geoghegan Willans, of 9, St. 
Stephen's-crescent, Paddington, patents “the bottoming, 
lining, or fettling furnaces or vessels in which cast iron or 
steel is melted or treated at a high red or white heat in 
contact with oxide or alkali, with a mixture of oxide or 
cinder and granules from cast iron or particles from cast 
iron, otherwise subdivided whilst in a liquid state.” 











ments for measuring, with desirable 
force of solar heat under the varying con- 


a : 
ditions governed by.the changes of altitude, seasons, 
atmospheric temperature, and the of 
aqueous particles in the air—eclements t 
im in judging of the i y of the 


sun’s radiant heat as a motor—I intend to lay be- 
fore the readers of ENcrxerrie a series ‘of articles 
giving a brief account of my researches, to be ac- 
companied by accurate illustrations of the instra- 
ments employed. 

Apart from ascertaining the dynamic energy of 








solar radiation by accurately measuring the units of | 
heat developed in a given time under the varying 
conditions adverted to, I have extended my labours 
to the determination of the true intensity of the 
sun’s radiant heat. Accordingly, I have instituted 
a series of observations which enable me to estimate 
the loss of intensity during the passage of the nays 
through the atmosphere. By adding this to the 
ascertained intensity of the radiant heat on reaching | 
the surface of the earth, and before it ig affected by | 
terrestrial radiation, I can determine the actual in- | 
tensity at the point where the rays enter the earth’s | 
atmosphere. My attention was originally called to | 
the important subject of actual intensity of solar 
radiation by reflecting on the limited amount of | 
dynamic energy, about five units of heat per minute 
upon an area of 142 square inches, ex n- 
dicularly to the sun’s rays, while the thermometer 
* See Encinzenine, vol. vi, p. 468. 


} 








shown by the Sealy ’ Brno 
pre experiments to. 

The extraordinary fact was i 

that the intensity of the sun’s ‘ore 


contained in an exhausted shallow vessel 
covered with a thin lens of about 50 in. focus, and 
exposed to the full power of a clear sun, will 
rapidly become solid; provided the vessel is 
vented from receiving heat from i 

stances. 


j 


sub. 


It matters little whether the molecular 


it in a fluid state is checked e slower undula- 
tions of the solar ray, as waves of a rapid motion 
are checked by mingling with waves of less motion ; 
or whether the molecular action within the mass of 
mercury is communicated to the surrounding cold 
vessel, In either case the reduced molecular force 
within the freezing mercury proves the inadequacy 
of the action produced by the sun's rays to maintain 
the metal in a fluid state. 

Incidentally the experiments thus instituted to 
demonstrate the feeble power of solar radiation 
before its intensity is augmented by the interven- 
tion of the earth’s atmosphere have established the 
fact that the surface of the moon being devoid of 


action within the mass of od by D ry to keep 


| any gaseous envelope is at all times, even under the 


| vertical sun of the long lunar day, intensely cold. 
This ap tly irrelevant subject will be considered 
the meantime, illustrations and de- 


hereafter. In 






























the point thus established, that the sun with 
ih al amount paged yogh gM angpagen 
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equal area as that which the earth during its orbital 
motion receives by intercepting and successively 
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the fluid contained within the heater ; 
the rude method of keeping the instrument perpen- 
dicular to the sun by hand, not to mention the dis- 
turbing influence of respiration and the radiation 
from the operator's body, are self-evident defects, 
Nor can we pass unnoticed the want of any direet 


aUARIY) 


the all important condition on which depends the 
meer j of the determination of the number of 
units of heat developed. It only remains to be 





means of ascertaining the depth of the 


pinted out that the lens, which is so proportioned 
to admit a sunbeam of 52 square inches of sec- 
is placed at such a distance from the heater 
when the concentrated rays reach the upper 


»} exid (painted with lamp-black) they are confined to 


propriate mechanism being appli 
» combined verti¢al and 





ny point of the face of “thee bin 
further adjustment. A erated 
arc is attach@@ to one end of this table, pro 


with an immoVabile index ; consequently, the san 
zenith distance ni@y at all times be ascertained by 
mere inspection, a great convenience in an in- | 
vestigation which at* ery instant is dependent on 
the changing depth ofthe atmosphere through 
which the sun’s rays pass As this depth bears a 
fixed relation to the sun’s zenith distance, it may of 
course be accurately determified by noting the 
ition of the fixed index on tlie graduated arc ; 
ut as there is no time during inv tions of this 
kind for computations, as already ted out, I 
have constructed @ scale provided with 
a movable radial whieh; by being Brought to. 
the division ing With te observed yenith 
distance, slitwé’ the depth of phere. is | 
roper to observe that in construgting this scale | 
evs assumed the earth to be a perfect sphere ofl 
3956 miles ®adius. The error resulting from this | 
assumption i@, however, so trifli 


ae a , that the de- | 
scribed g ie method of asc @ the depth of | 
the pree - may, without @ ciable rset 

ancy, be employe® in all Yatitudes. The solar | 
calorimeter consists of @@b0Ble vessel, cylindrical at | 
the bottom and conical at the top, an 8 in. lens 
being inserted at the wide end in the manner shown 
by the illustration on the preceding page. The interior 
is lined with burnished silver, and the space between 
the two vessels is closed at the top and bottom by 
nieans of perforated. nihgs, as shown in the trans- 
verse section, the objest being to distribute equally 
a cutrent of water to be passed through the space 
between. the vessels, Nozzles.are applied at the 
top and bottom of the external vessel, of suitable 
form to admit of small hoses being attached. 
A stop-coek with coupling joint is applied at 
the bottom, communicating with the interior of 
the calorimeter, and connected with an air pum 

for exhausting the same. - A. cylindrical cuted, 
termed heater, with curved top and -bottom, coni- 
posed of polished silver, is secured in the lower part 
of the instrument, and provided with a conical 
nozzle at the top, through whieb a thermometer is 
inserted from without, .Within the lower part of 
the heater is introduced @ centrifugal wheel, 
surrounded by a cylindrical casing divi im two 





m area of 3.25 square inches, precisely one-six- 
,of the sectional area of the sunbeam which 


lens. 
It will be obvious that the concentration of the 
iis on an area of only one-sixteenth of 
seetion of the sunbeam, removes a very 
arbinig element from the investigation, 
@mount of heat radiated by the 


win, 
blackened’ ‘wurface of the heater, which, in the 


m times greater than in the 
7 tis is not all, while the six- 
teen times moré e Blackened surface of the 


former is to nt@of air, the disturbing 
effects of which can béseontrolled nor com- 
puted, error arising f conVection, is wholly 
removed from the latté because the reduced 
blackened surface of the hé receives the con- 
trated radiant heat within a vacuunt.. The loss 
heat at the bottom andigides of Pottillet’s in- 
sth t, caused by convection and currents: of air, 
is likewise wholly removed in the solar calori 
by the*expedient of operating within a vacu 
It will be‘geen, therefore, that the loss of heat by 
convection and currents of air has been wholly ob- 
viated in the solar calorimeter, while the loss caused 
by radiation from the blackened surface of the 
heater has been reduced to a mere fraction. It may 
be contended, however, that the loss by radiation 
of the polished heater against the interior polished 
surface of the calorimeter, although minute, is yet 
appreciable ; and that some heat will be lost by 
conduction at the points where the heater joins the 
external vessel. Even these trifling sources of 
#rror, it will be seen presently, have been removed 
by the new method. A force pump and capacious 
cistern containing water are arranged near the 
calorimeter;an uniform temperature of 60° being 


| kept in this cistern by the usual means of a warm 


and cold “water stpply. By appropriate hose and 
the force mentioned, a constant current is 
kept up through the og between the internal and 
external casings of the instrument ; hence, every 
part of the latter may be brought to an uniform 
temperature of 60° in a few minutes, The process 
of measuring the solar energy is conducted in the 
following manner: The thermometer being - with- 
drawn, the heater is charged with disti water 
of)a temperature of about 45°, after which the 
thermometer is again inserted. The table 

ing the instraments should now be turned towards 
the sun.and the paddie wheel put in motion. The 
indication of the thermometer must then be watched 
and the time accurately noted when the mereurial 


column marks §0° on the seale, the observation |! 


continuing until the thermometer marks 70°, at 
which point the time is agaimaccurately noted. - ‘The 
experiment being then concluded, the table should 
be turned away from the sum. It scarcely needs 
explanation, that during the elevation of the tem- 
perature of the water from 50° te 60°'the mstrument 
radiates fowards the heater, and that while the tem- 
perature rises from 60° to 70°, the heater radiates 


light ing through, 
pasdas Susapeations induce metothi 


at zero as during the summer 
solstice wi tropics, when the thermometer 
marks 100° in tWe shade. 

It must tot be supposed that the same difficulty 
presents itself in ascertaining the loss of calorific 
energy of the rays of heat as that involved in a 
determination of the retardation which rays of light 
suffer during their passage through a lens. In 
order to determine the former we have only to com- 
pare the units of heat developed by the direct 
action of a sunbeam of a given section, with the 
number of units developed by another sunbeam of 
equal section during an equal interval and at the 
same time, acting through the lens, the retarding 
influence of which we desire to ascertain, I have 
constructed an instrument for this purpose by means 
of which the diminution of the calorific energy of 
the sun’s radiant heat can be accurately measured 
for all lenses not exceeding 84 in. diameter. This 
instrument will be delineated and explained at the 
proper time. 

Referring to the experiments which have been 
made with the solar calorimeter, it is specially 
worthy of notice that the sun’s energy, as shown 
by this unerring modé of measuring the force 
actually transferred t@ the surface of the earth, is 
never regular. ‘The foree af-the radiant heat, call 
it molecular action, indicated “by.the increment of 
the temperature of the fluid in the heater of the in- 
strument, is contin ing. «At first I at- 
tributed this cireumstanee to’ ing 


constaney in the evolution of the at the gource 


may possibly be the true cause. * 

New York, June 21, 1870. eo 

THE BURMAN COAST LIGHTHOUSES. 

A recent number of the Gazette of India contains 
drawings and a description of the eight lighthouses erected 
oy Colonel Fraser, the chief engineer of British Burmah, 
along the T in or B coast. Together, they 
form a system of lighting of which any nation might be 
proud, and reflect immense credit on the designers and con- 
structors. First in importance stands that on the Alguada 
Reef, « first-class revolving light exhibited in April, 1865, 
and visible for twenty miles. Its elevation is 144 ft.; it is 
built of stone, and was five years in construction. Next, 
the Double Island lighthouse in the Martaban Gulf, standing, 
on a high rock, attaming an altitude of 134 ft., and also con- 
honsted of stone. The Cocos Island lighthouse, likewise 
founded on a steep rock, attains a height of 195 ft., but is a 
tower of plate iron with separate oa for the light 
keepers. The Savage Island lighthouse off Akyab is a stone 
structure risin to 09 ft., the style of which is undergoing 
re-modelling. are three others along the coast, the 
Krishna Shoal, the China Buckeer, and the Eastern Grove, 
and another now being desi on the Oyster Reef. It is 
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ENGINEERING. 





TECHNICAL EDUCATION IN PRUSSIA. 


sini Woeghe ty the shales n't 
Tue out 
itself a sati evidence of the culture of this 
body, bat this w have been exhibited .in a still 
more ing | had we been able to in juxta- 
ition with the statements given, some eg 

statisties oy the state of i eatic 

present moment, as we are, con- 
peso hrs A ison would pai pw. our 


» delaule of 
deficiencies: In d of any other on we may, 
perhaps, be allowed to fall back on the ‘Civil Service 
é ions for the Department of Public Works in 
India, and for convenience of reference we transeribe 
the synopsis of subjects, &c., for the next examination 
in the present month. : 


Arithmetic, Mensuration, and Trigonometry, in-) 
clading heights and distances... emp. ete 
+ Elementary Principles; Simple and 
uadratic Equations ; Surde; Ratios and Pro- 
portion ; Arithmetical and Geometrical Pro- 

ion ; Combinations, and the Binomial 


rem ... = oh coo Ga 
Euclid: 1st, 2nd, 3rd, 4th, 6th, and first 31 Pro- 
positions of the 11th Book ose ove ave 
Statics: Composition and Resolution of Forces, 4 
the Centre of Gravity, the Mechanical Power; 
Roofs, Arches, and Bridges; Strength of Mate- 
rials; and Friction bie oa ose eos 
Dynamics: First Principles ; Collision of Bodies ; 
Uniformly Accelerated Motion ; Cireular Mo- 
tion and Centrifugal Foree; Labour and Ma- 
chinery... te ote ove ee eee 
Hydrostatics and Hydraulics: Pressure of Fluids; 
Specific Gravity, and Equilibrium of Floating 
Bodies ; Elastie Fluids and Atmospheric Pres- 
sure; Hydrostatic Machines . wee oes 
Projects for Bridges, Locks, Dams, Harbour‘ 
Works, Roads, Tramways, and other Engineer- 
ing Works ... ove ace one 00 eee 
Irrigation, Drainage, Water Supply, Sewerage, 
and Mining eee one nes eee eee 
Making Working Drawings of Machinery, and 
Plans, Elevations, and Sections of Buildings... 
Carpentry, Ironwork, and Properties of Materials 
in general ... oe oon eee eas = 
Free-hand Drawing... 
Map Drawing ose ose psd aes we 
Framing of Estimates and Specifications from } 
L given plansand data... ee oe eee 
aS Surveying and traversing with) 


Mathematics. 


+ 180 


Engineering. 





the Theodolite - one ove eve ove 
Land Surveying with Compass and Chain, and 

Plotting from a Field-Book _... 
Levelling qnd Use of the 

ployed “ 
| Geometrical 


Instruments em- 


Surveying 











Saleen ee 
1000 


“ No-eandidate will be passed who shall not obtain 
600 marks, of which not less than 200 must be awarded 
for mathematics, not less than 180 for engineering, and 
not less than 100 for surveying.” 

We acknowledge that it is strictly speaking unfair 
to take these examinations as a standard of the at- 
tainments of our young engineers, as of course it by 
no means follows that those coming forward for these 
appointments are even average specimens of the class 
which they represent, but we think we are entitled to 
draw at least an unfavourable inference from a state- 
ment which has reached us, and which we haveevery 
reason to believe is correct, that on a recent oe¢asion 
when subjects similar to those mentioned above ‘were 
pfoposed to some fifty-two candidates for forty vacan- 
cies, thirty-two, or 614 per cent., failed to reach ‘even 
the minimum of marks prescribed. We fear not 
many, even of the successful aspirants to fame in 
India, would be-likely to emerge tiiumpbant from the 
ordeal of the lower or Baulihrer examination in 
Berlin were such a condition of the appointment, and 
yet few of them will either have time or —— 
in after life for prosecuting further their retical 
studies. 

Nor is it diffieult to imagine how, of late, the 
Indian Government liave been compelled to aceept 
the services of experienced assistants without almost 
any examination, farther than that of their testmonials. 
There is clearly a dearth of qualified men, and this is 
_ evidently a ago of apa w pre of i a. 

we require to offer any proof of this, we \per- 
haps find it in the eutnpeiars demands whieh and 
been made on the corps of Royal Engineers to ‘fill..the 
various offices of the Indian Public Works Depett- 
ment. ‘Therofficers are accorded a preference over/all 
other candidates for these appointments ; theyaetually 


fill alt the most important positions im” presi- 
dencies; and from a careful analysis of wed pub- 
lished oficial lists we find the proportion i 


engineers to be as follows : ada 








In the Bengal Presidency. os 
Royal engineers or artillerists — .. axe 
Staff corps, and with military oe : 
Civilians y ~ eee Sage ~~ Pi 
In the Bombay Presidency ima 
Royal engineers or artilievists : eyes 
Staffeorpeand-withmailitery rank” 
Civilians ow ane ‘o ad aos! ™ 
rs 
In the Madras Presidency ewig 
be ra aps artilleits | “a 
or oe ~~ ei 
Sta! ith military ed 
a tas 
Peete ] : and 
or, ae MMT Ber ro ggpend antic: Riga 
eee ee nes | plans being presented to each for he immodiole stady 
or cont tales align mach”: aah sti lcltentinas aed eoubaaanc ak an 
taff corps and wi oe 4 i ns and estima i ; 
Civilians ee ee ee Se Min encther ges subdivision of this course. With 
pro 1a view likewise to fixing the various items indelibly on 


The actual number of Royal Engineer officers em- 
ployed in the department is upwards of 30 per cent. of 
the whole strength of the corps, and if we include the 
other officers acting in like capacity, we have a grand 
total of considerably over 300. wi wn from their 
military duties, or enough to form a full complement 
for an army of 10,000 men. 1t may be that many of 
the public works in India have a strategic character 
and importance, such as to justify the employment of 
military men to superintend their laying out and exe- 
cution, but even supposing. this in some to be 
the case, we may be permitted to question if these 
gentlemen, even with the advantages of a sperial train- 
ing at Chatham, are as well qualified for the duties 
required of them as the graduates of such a college as 
that of Berlin. 

As we have mentioned Chatham, it may not be out 
of place in this connexion to give a slight epitome, 
gleaned from Sir Francis Head’s recently published 
volume, of the training which engineer receive 
before being entrusted with active command. It may 
serve to illustrate the importance attached, by the most 
distinguished ofiicers of the corps to's scientific course 
as a preparation for future practical employment; and 
seeing that there exists at present such a recognition 
of the advantages to be gained from a systematic 
course of study, wemay express a hope that the day is 
not far distant when civilians shall"be provided with 
similar opportunities of becoming acquainted with the 
profession of engineering in a ¢ solely devoted to 
that purpose. 

Candidates for admission to the Royal Milita 
Academy, at Woolwich, where all engineers and artil- 
lerists must study, are selected bya severe competitive 
examination. They must be between 16 and 19 years 
of age, and the course in the academy lasts for two 
and a half years,so that the average age of cadets 
leaving the academy is about 21. The most distin- 
guished usually enter the corps of Royal Engineers, 
and they are immediately sent to Chatham, the head- 
quarters of the engineer establishment, to undergo a 
further course of instruction there. No expense is 
spared to make this complete, for while the cadet is 
required to pay for his board and education in the 
military a is now under the care of Her 
Majesty’s War in all-matters relating to neces- 
sary expenditure, and every appliance is provided for 
adie the acquisition of knowledge rapid as well as 
—— The actual time employed in the course is 
as follows : 


Months. 
1, Drill and military duties 3 
3. Field works course ose ete eos 4 
4. Architectural course bes és 6 
5. © ‘ine a ad m 0} 
6. T by, Mining, &c. oe 1 
Exclusive of leave sel) oa 


The officers are examined in all six divisions at the 
close of their term, and should they not exbibit the re- 


Geiee i ans 

our discussion. r ; 

nme rrtenl_ gw spunea 

pe a a of communication by roads, railways, 
The third ineludes six subdivisions, viz. : 





the memory, the young officers are taken excursions to 
works in the neighbourhood, and they are — to 
report, under written instructions, on what they see 
and hear. In this way they become acquainted with 
works in progress, ¢.g., dockyard extensions, 
land cement and lime works, and brick works, where 
both hand and machine-made bricks are produced: 
More extended tours are also undertaken, at the ex- 
pense of the Government, to visit and report on the 
coal and iron districts, railway works in progress, ex- 
tensive bridges, either at present under construction 
or already completed, as the Menai, Britannia, and 
Royal Albert Bridges, and lectures on interesting and 
useful topics, in addition to those already mentioned, 
are delivered by distinguished civil engineers twice a - 
“ noone ari cane silt big 
e chemistry course is i ena’ 
a correct paw of materials to be made, particularly 
of stores, water, &c., supplied at foreign stations. *: 

The course of telegraphy, mining, &c., has for its 
object instruction in erecting, maintaining, and work- 
ing electric telegraphs for civil or military purposes, 
as well as signalling by flags and lights, and the-usé~ 
of gunpowder, &c., in mining, the explosion of tor- 
pedoes, &c., photography of all kinds, ineluding .the 
printing of plans and sketches by this means is taught . 
as a part of this course, 

It is evident from the time devoted to many of these. . 
studies that only a very cursory insight into.the.- 
practical operations treated of can be afforded ; ‘still, 
the advantages of having the information thus -prey.. 
sented in a compact and systematic form cannot be © 
overrated, and there cannot be a question as tothe 
high position which officers who have such ¢ 
a course of training are entitled to take. e only 
point in dispute is whether, having devoted themselves ~ 
to the military profession, they should be drafted off 
into civil service, and we are inclined to answer © 
this in the negative; and if the necessity of the case 
is urged as an apology, we can only say the estab- 
lishment of a civil college of ongeceres would be a 
very economical way out of the difficulty. 2 

(To be continued.) 
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for 293,690/ had fallen through. At the 
Porter only offered a deposit on two out of 
of the line, but his proposition was refused. 
tenders for all four sections were called 
May 6, those received, 11 in number, were 
lowest in each case were announced thus: For 
Mr. John Butler Dwyer, 69,8321. 9s. 7d. ; contract B, 
Geo. Evans and Co., 68.1662. 0s. 2d.; contract ©, T. 

and Co., 82,3741. 0s. 1éd:; contract D, Mr. 


ice Mr... 
much lower than Mr. 
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LIGHT RAILWAYS IN SWEDEN.* 
(Continued from page 25.) 

Accorp1ncG to the statistical data above commanicated, 
the narrow gauge Képing-Uttersberg railway bas un- 
doubtedly shown the best results. With an inconsiderable 
traffic, leaving a gross income of only 2201. sterling 
per mile, English, it has nevertheless rendered a net proceeds 
of 40.2 per cent. of the total receipts, and 4.5 per cent. on 
the unusually cheap cost of construction. Al the 
system decidedly deserves to be recommended for all branch 
lines which have to be constructed and the traffic of which 
it will satisfy, it may not, on account of its narrow gauge, 
be so convenient for the few Government lines which re- 
main to be built south of the Gefle-Dala line. The system 
employed on the Skane braneh lines with 4 ft. 8} in. gauge 
seems rather to he suitable for these both as regards the 
greater of construction and the advantageous 
results of their working. With a traffic realising a gross 
income of 5107. per mile of line (the same as the Govern- 
ment railways in 1868), such lines would, aecording to the 

* One Swedish mile=64 English ; one Swedish rix-dollar 
=Is. 1jd.; eighteen Swedish rix-dollars=11.; twenty-four 
Swedish ewt.=1 ton. 














calculation stated above, leave a net proceed of 50 per | usé¢ on the main lines for the 
cunt: of dia gros staciets, ond-ahent © par ents: onthe arnt | Seen, ant vile tare: S aiieily entgios, sta Se Diaries 
of construction. Neither need this y grace Seaat-antt bene. = edie nmmadin cg not 
veniences than that at present adopted on the Government | ex 

lines, Sut: this quent cnethaien emule tesictian aaa con- | The same correspondent has the following remarks, in « 
struction on both, and there should be locomotives epesleliy | ovtuquent sutubes of Aftenbinds, cnc enemies Sons 
constructed for fast trains (which do not exist on the Skane | C. G. Beyer,* distributed among the members ” 
branch lines) whereby the speed could be kept up on e par | Chambers of the Dict shortly bafuse the day appointed 
with that of the present fast trains, although the number of | taking the railway question into consideration, pe 
catriages would be less in each train. Another cireum- | the said writer supposes to have for object the creation a 
stance which should not be left out of view, and which is of | favourable disposition towards the 
great importance for lines with a light permanent way, is | mig ne aden arses railways. 
that owing tothe invention in locomotives made by Mr. | expresses : 

Fairlie. These need not be made of lighter weights, at least The author commences 
for goods trains with moderated speed, than the engines 


i 


which are at present in use on the main lines, and therefore | the cost of the different systems of ys, and thus 
would have the strength of drawing trains equal to those | arrives at the following averages wile. 
which now run on the main lines—a circumstance which TIO 
also would, in a still greater degree, increase the’ good re- For the heavier wide gauge railways... 2490 
sult in regard ta the trafic to be attained by the lighter | » light narrow gauge railways... ar 
lines. To mention an instance of this there has been manu- ly 0 diff of 9280 





factured for the Oscarshamn line, —o 
only 46 lb., a goods engine on this system 
8 wheels, all coupled, while the 6-wheeled locomotives in 
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sons put forward by the author of the Memorandum as to 
the cost of construction between Norwegian and Swedish 
railways therefore falls to the ground, as proving nothing. 

The author afterwards proceeds to a comparison between 
lines of different gauge, but under supposition of equal 
gradients, equal radii of curves, rails avd rolling stock of 
the same weight, or in all respect of the same construction 
outside the raila, which is beside the question, as it is well 
known that there never can be a question of building the 
lighter and cheaper lines on the same system as a broad 
gauge railway. The narrower gauge, namely, permits that 
a lighter rolling stock, and in consequence a lighter perma- 
nent way, can be employed with advantage on such lines, 
and also that they can be laid with sharper curves, whence 
again the conditions of gradients can be more favourable 
at the/same time that the terracing works become easier. 
The cost of construction of a line of 2.385 to 8 ft, Gin. 
gauge, with rails of 34 to 401b. weight, and the rolling 
stock in proportion must, therefore, necessarily be less than 
for a broad gauge line, which cannot be constructed advan- 
tageously with rails of less than 46 to 52 Ib., and rolling 
stock in proportion, and on which the curves must be less 
sharp and the terracing works consequently heavier. 

Before your correspondent quits the subject of narrow 
gauge reilways, he wishes to call attention to an expression 
which might easily be overlooked, but which is neverthe- 
less of the greatest importance. The author of the Memo- 
randum says that if any conclusion may be drawn from the 
few fects hitherto available as to the suitability of the 
Norwegian narrow gauge lines or their working and main- 
tenance expenses, it would show in favour of the broad 
gauge lines. 

The suitability of the narrow gauge lines is best demon- 
strated by the fact that the first railways built in Norway 
were on the broad gauge principle, but through the ex- 
perience gained of the lines afterwards constracted with the 
narrow gauge, the Norwegians have abandoned all thoughts 
of building any more with broad gauge. The expenses of 
working and maintenance were, for all the Norwegian 
narrow gauge lines completed in the year 1868, together 
166 miles in length : 

£ 


— ae per mile — ose te 204 
ix ing and maintenance 
oe ae 
The net proceeds of these lines, with a gross income per 
mile of line of 2042 on an average, has nevertheless 
amounted to 21.5 per cent., while the similar proceeds of 
the Swedish Government lines during the year above named, 
with a gross income of 5182, or 2.5 times as large, was 
only $1.4 per cent. on paper, but in reality 11.7 per cent., 
according to the report of the traffic administration for said 
year. It choald at the same time be borne in mind that 
the Norwegian narrow gaage railways have much steeper 
gradients than the 1 in 100 of the Swedish Government 
railways, namely, Throndhjem 
ef 1 in 42; Hamar-Elverum, 1 in 70; and Drammen- 
Randsfjord, 1 in 60, which makes them, as the author of 
the memorandum himself shows, more expensive to work. 
The Koping-Utiersberg line, built on the same system as 
the Norwegian lines aforesaid, but with gradients of Lin 
100, shows a better result, namely, with a gross income per 
mile of line of only 216/., the net proceeds amounting to 


-Stéren a maximum gradient | way 





1704. to 6801. a mile. 

Mr. Elworth further goes on to say : 
the foregoing calculations the broad gauge 
dearer, by 553/. per mile than the narrow gauge lines, 
whereas for the former there would be required more ex- 
pensive town stations, the additional expense of such, com- 
puted at 75/. per mile ought to be deducted, thus reducing 
the difference of cost to about 4777. It should be borne in 
mind, however, that this difference does not arise solely 
from the broader gauge, but has also been occasioned partly 
by the weight of rails being 9 lb. per yard heavier, which 
involves an additional cost of 1701 a mile and partly by 
the more convenient gradients and curves which enter into 
the plans for the broad gauge lines, and which raise their 
average cost above what it would have been if in these 
respects they had been on an equality with the narrow 
gauge railways. 

My object in making these observations is in nowise to 
deny that the narrow gauge may in many instances be em- 
ployed with greater advantage than the broad gauge, and I 
am{pretty sure that the greater number of the 
railways on which the committee is charged to report might, 
in view of the limited traffic which is to be expected on 
them, be built with the narrow but I wish to show 
that the difference in cost between 4 ft. 8} in. and 3 ft. 6 in. 
lines is not so great but that it would 
preferable to adopt the broader gauge, as for instance, 
when at the junction with another railway it is desirable to 
avoid the expense of shifting the loads and the damage 
attendant thereon, attain a quicker and surer conveyance of 
goods, use the rolling material (at least the stock of 
carriages) and the repairing workshops in common with the 
neighbouring line, whereby economy may be gained in the 
cost of construction, and when facilities are required to 


the transport of , it would be of great importance to 
be able to obtain reinforcements of carrying conveyance 
from neighbouring lines. 

In common with the engineers which have prepared the 
plans for the ten above-mentioned lines of 4 ft. 8} in. 


gauge, submitted to the Railway Committee, I also am of | / 


opinon that in case no greater speed than 20 miles an hour 
is intended for the trains, 43 Ib. rails will be quite sufficient 
to carry the amount of traffic which can be expected on 
them during many years to come. This weight of 
rails has been decided on for the Nass jé-Oscarshamn rail- 


above, and with a distance of 24 ft. between the centres of 
the sleepers, railways can be constructed which in the traffic 
capacity exceeds similar ones of 3 ft. 6 in. gauge with 34 Ib. 
rails, provided that the locomotives on the former are made 
se much more powerful as the greater strength of permanent 
There are also many 
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through pressures and temperatures below the atmosphere. 
paper to palad out enn messes thy ams engines ha me Parser 8 emg sk yee 
only two cylinders and efanks at 90°, are working more’ vast interest, as there is no that 
economically than the old-fashioned Woolf's . I refer |0m the compound principle are now 
to the senengenra, cing of cards from classes of woke boli de pa " 
engines, from which it will be seen that whereas in engines pede re meelgg gen s 
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—_— 4 Ib. steam 150° 
Modern Compound Engine. ‘ oy 
COMPOUND ec. SINGLE CYLINDER en ‘and d terminal pressure of 6b. to the. square i or the 
bg ENGINES. ty poeta the back pressure in the high nate The 
To tue Eviror or ExGneeenine. : average back pressure in the low eyhader in Me 
Sir,—As a subscriber to Excinzenixe | haye been-@ery | return stroke is taken at 3 1b., of,'in round numbers, 


much interested by the different articles in that.j on the 
above subject, and as I have also the loan of 
I may say that I see the subject on all its 
rather surprised at the mannet in which the topic was 
by the latter journal in the leading article of 
where the loss of heat in the two classes of , 
to be very much in favour of the single Bryne Se 
rather an attempt ie made to put it in that lighty: of 
course, to throw ridicule on the idea.of the compound 
acting as a heat trap. 

The practical ication of the Table given im 
is not at all clear.. Any one ing i 
anything to the contrary, w 


compound engine, and 191.57° in the single e 
or 90.54" in favour of the latter. . I rhe ioe 






editor of The Engineer intenda this construction ‘fo Ge put 
upon the Table, for I had to send. the paper r before I 
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not, W Aver gp neha Ai ashy aoe 
A met more near truth ; wo 
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With an initial pressure of 106 Ib, 
off at one-third the stroke, we should have an average preé- 
sure for the whale stroke of the high pressure cylinder equal 
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would. be 36 Ib, to bi 
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Amonost the engines which have been submitted to trial 
this week at the Royal Agricultural Society’s Show, at 
Oxford, is that illustrated by us on the present and opposite 
pages. This engine has constructed by Messrs. 
Marshall, Sons, and Co., of Gainsborough, and its general 
arrangement is so clearly shown by our engravings, that it 
will require but a brief description... The cylinder, which 
is steam jacketted, is 10fin, in diameter by 16 in. stroke, 
ind it is fixed to the bedplate by being firmly bolted to a 
ross flange at the frontend. ‘The distribution of the steam 
is effected by an ordinary slide, with an expansion valve at 

e back, the slide valve fitted to the engine at the Oxford 
Show however, an equilibrium valve. The crank 
shaft has the balance weights forged on it as continuations 
of the crank arms, side discs being added for the sake of 
hiding the tambling motion which balance weights so placed 
would appear to have. The bedplate is very massive, and 
at the same time $f yery neat design, and the whole en- 
vine is well proportioned for doing heavy work. Indeed, 
from its strong proportions and large bearing surfaces the 
engine is one far better adapted for being driven with 
100 Ib. of steam, under a load requiring the development of 
some 50 or 60 indicated horse power than it was for being 
worked under the light load to which it was subjected ac- 
cording to the regulations of the Royal Agricultural Society 
during its trial yesterday, but its performance was never- 


been 





theless very good, as our report published elsewhere in the! ‘g 


present number will show. 


The workmanship of the engine | 
is excellent throughout. } 


Tue Lats Mz. Gronos Exoianp.—It is with sorrow that 
we announce in another column the sudden and untimely 
death of Mr. George England, jun., son of Mr. George 
England, the well-known engineer, who for: so) many | 
years was the proprietor of thé Hatcham Iron Works, 
New-cross. Only in his twenty-sixth year, young Mr. 
England has been cailed away’ with a notice so brief that | 
but a few days before his death his condition awoke no! 
apprehension of danger. For some years the deceased gentle- | 
man has occupied a responsible position in his father’s works, | 
and when only a short time since the establishment at | 
Hatcham was transferred on lease to Mr. R. F. Fairlie, young | 
Mr. England still continued his duties there. We who write | 
these few lines find it difficult to realise that he is gone, for it | 
is not a month since we saw him in the fall vigour of health, ' 
and we share that deep regret which will be felt universally | 
among his friends and relatives who remember him with warm } 
affection and respect. 


SHIPBUILDING OX THE ToHimes.—On Tuesday La Pampa, | 
the second of a fieet of mail steamers now in course of con- 
struction by Messrs. J. and W. Dudgeon, of Millwall and 
Cubitt Town, for the “ Compania de Navigacion a Vapor 
Italo Platense,”” a service between the River Plate and the 
Italian Peninsula made a most successful trial trip on the 
Thames previous to sailing to take her station in the Italian 
mail service between Genoa and the River Plate, the first of 
the fleet, the Italo Platense beg now on her first voyage. 
after an exceptionally rapid passage from England to Genoa, 
The second vessel is of the same dimensions as her sister ships ; 
viz.: length, 295 ft.; beam, 34 ft.; depth, 26) ft.; burthen, 
1650 tons, builders’ measurement. She has accommodation 
for 600 passengers, and is fitted with independently working 
twin screws in the manner for which Messrs. Dudgeon have 
now,beéome so celebrated. Each propeller is 11 ft. diameter, 
having three blades, and is driven by a pair of compound 
engines, with high and low-pressure jacketted cylinders, 
and Davison’s patent surface condensers. The high-pressure 
cylinders are 33 in. diameter, and the low pressure ones 
55 im. diameter, and have a stroke of 224 in. There are 
two cylindrical boilers, 11 ft. diameter, each boiler havin 
two cylindrical furnaces at each end. They are p 
side by side with a passage between, and have two annular 
cy 


rical superheaters, forming part of the — A 
fan for ventilating the ship is fixed on deck, and is eapable 





of being driven by steam either from the main or donkey 
boilers. 


COMBINED ENGINE AND BOILER 


CONSTRUCTED BY MESSRS. RICHES AND WATTS, ENGINEERS, NORWICH. 

















We illustrate, above, a very neatly designed com 
vertical engine and boiler submitted for trial at the Oxford 
Show of the Royal Agricultural Society, by the makers, 
Messrs. Riches and Watts, of the Duke's Palace Iron 
Works, Norwich. The engine has a 6} in. cylinder with 
10 in. stroke, this cylinder not being steam jacketted, but 
the steam being supplied to it in a slightly superheated 
state instead. The superbeater consists simply of a coil of 
pipe in the smokebox, as sbown in the section. The boiler 
has a double cone firebox, the centrat cone being 
with a circulating tube, while around it-are placed « 
fourteen tubes, 23 in. in diameter. The boiler shell is 
of two rings united by a batt joint, as shown, and it is 
lagged. The manhole is in the centre of the top tube plate. 
The boiler is fixed. on a hollow cast-iron bedplate, which 
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' 
forms a water-beating tank, a portion of the exhaust steam 
being turned into it. The engine itself is of the inverted 
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: hy SUN POWER. and shall have public gardens, albeit, of somewhat | ment, and the contractors of the Portamouth Dock- 
Shae ines aeons we publish the first of a series himited extent. yard now in 
ee of articles, from the pen of Captaisr Ericsson, upon|, Of the 374 acres which the Embankment works In the volume of ENGINEERING, on 
(ao iy the investigation solar heat, and the means | ®#v¢, redeemed, the road and footways ee eee ae length the Ad- 
ree whereby the power so melee distributed upon | °°C8PY 19, eight acres will be converted into orna- | miralty works at Chatham, and illustrated some of 
a's Senet can be made useful. mental gardens for the public use, the remainder, | their most interesting details. Of course great 
ae wT hia uestion, novel and startling as it was when 10},acres, passing over to the original has been made since those articles were 
et of foreshore. The 19 acres menti few alterations have been made either 
; is it’ was first proposed some yeara since, may now of, course, include the approaches tot . é : “or in the method of carrying 
: be conside to have assumed® practical form 4 <n hp Eileretth Aieeste, a ‘out. Th ini , 4 for this most important 















—thanks to the extended experiments ws aS Se A eo. : ; 
conducted by the author of ; Fog: oe and/#-quarter of length, the principal of these pad $f. mesieics® ~"Swegae pou Fagen to 
sult of his experiments, beinig—besides the one now open at Whitehall pecicement ; tract 
means whereby 2 Se Serer prions ofthe smh eee, 
globe are in of 4 eee i, Surrey -street, and 
source of power that may be afilieed ¥f science and is, 
mechanical skill be. Aiestion be 
overrated. It is now thet investigation has etropolitan . 
proved its possibilityto laugh at the instructor who |* oe the sloping “Fie kinase 
xints out what may be achieved im the immediate description of the 
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was laid out, to con- 
with its direction, in 











ae Pmasy The fervent) ip the which ae pours pb of be = —s cates be salneed to 
+. i : po gen 6 ‘tomgehabe pooh ‘on . geet ot materials employed in its construction, }4 were the construc- 
rh conditions jam a . ‘ of | The 100 ft. in width pein rh ee tion , but the low level 
:. the river ‘by a foot pavement 20 ft. “anid on ithe, construction of 






; A’ ower for future use was vie u = e are draw- 

-” now upon those stores hidde ote air economical | the opposit® mde by one of 16%t, The former is | costly and extensive river » consisting of a 
dispensation for'wants to come, but a similar heat |@dged by a wow of trees, now in their infancy, | river wall on the west side of @ivisland in Chatham 
which was thus concentrated is distributed upon planted at itttervals of 20 ft. Reach, an embankment, sweeping around the 
a portion of our planet now only to destroy and Everybody is familiar with the general external | northern limits of the ma gp | gre by a river wall, 
make arid, regions which might be placed on an | ®Ppearance of the river wall, with its curved granite jextending on the eastern side to below the basin 

, " ert face, its bold t enriched by block piers ev entrances and docks, in Gillingham Reach. A large 

equality with the more fortunate regions, could parape y pi wry 
that heat be converted into power by which the | 79 ft., and the imposing breaks which at intervals | temporary embankment was also made across the 
relieve the face line of the wall, to say nothing of } astern side of St. Mary's Island prior to the con- 
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Ais desert would be turned into a garden. 
‘ Captain Ericsson ted is, labouring to | the extensive works at the varios steamboat piers, | 8truction of the last-named permanent wall. 
1 this end, and the resiiff of his experiments g0 far, ter course of time, too, th become familiar} The three basins which stretch across the island 
with the altered surface of the ®trip of varying|0n the line of the old creek have, respectively, 

















while showing the v 
out likewise the m 
through a series 
gradually been bro 


ywer to be obtained, poi 
‘> utilise ~ a FE tending | ‘width which lies between the’ way and the | areas of 22 acres, 20 and 33 acres, the first being on 
s, his experience has ‘houses, and will see the pemnyrronches w | the Upnor side of the Medway. This is the repair- 
into form. and it is the |@tadually into shape, the un y brickwork of |ing basin with four graving docks on the south 
result of this experi hat we shall have pleasure |the Charing-cross Station o! e Metropolitan side, and qs peor by an entrance 80 ft. wide. 
in laying before ou ‘ in a series of articles, | District Railway, at least p lly hidden by This basin _receive ships after launching, and 
that will contain the@@ubstance of an elaborate | sTassed slopes and shrubs, while tite triangular space | hull repairs will be carried on here also. ‘The 
volume Captain ESMmom proposes, as soon as |etween Villiers-street and Watierloo Bridge will, | second, or facto basin, separated by a lock 175 ft. 
ee possible, to publishiiutas a long delay will be | time goes on, flourish withies and verdure, | long, has the doc jlatform on the north side, 
t. involved in the progueti@l of this book, and as the 3 a — successful character, us hope, — and the factory e = be eee “ 
o . shee the unfortunate specimens, tation which | engine repairs and refitting executed, while 
pa p is one © Pr mee ieportance to admit of pe , E° eng vin, rae or fitting-ont t sneer we 
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a delay, his investiga ar in the announced adorn Trafalgar-square, 
:. form. In layi hh be aders, we must But although the ‘tai: is to be | ing for repairs will pass to be dismantled prior to 
“39 state, for the b ot ae wi Dove ignorant, and | familiarised with all i a oH more im-| going into the other basin, or, if leaving, they will 
a ; those who kmg assurance, that in | PoOrtantportions of the Bre “are hidden, | be rigged and receive their su of coals, stores, 
eed the investig hi nut tion, amd'the publication | #24, to most, unrealised. Theded Eetateweed the , % ~~ 2 owt t pao a ee 
AS of its resv otain has but one object work, but the work, which has been Seseesing : i e wor e cong et ing n 
* ei —that of ful. His life, and long profes- through so many yeats, lies for the most poaew each entrance wil used almost exclusively for 
gata 3 sional career, been so crowned with honour that | the surface. We need not stop here to the passage of vessels, with the exception of newly- 
) hen eas he needs ne and it is simply im the hope and the construction of the river wall itself, nor aes built ships that will enter on the Upnor side, 
oy ae expectation on OE ontersn ps okey almost an | portion of the main sewage system, and the subway We have not the space this week to devote to a 
imme asurablisbenefi D with prospective that lies above it, behind the wall; we havealready | description of these works, as they at present 
ay view of father peat, that he chas pe A up and is dwelt upon upon there tin and upon the railway which exist, but we hope shortly to publish an extended 
% pursuing ——— labours. extends alon foie course of the Embank- | article which shall supplement the exhaustive ones 
he ment; this latter! work, indeed, though eesioaly above referred to. 
; THE RIA EMBANKMENT, __ | “istinot-and separate, is nevertheless asséciated wit SEWAGE PUMPING ENGINES AT 
the Embankment itself by a natural oe. of PORTSMOUTH. 


4 Board of enh ong by some weeks, the | iquas 
Ha a it ard Oo ven over to the public the ,| We publish this week 9 two-page engraving of one of a 

; ‘reclaimed from the river oadiden: ayuien bn le = age a ae of cme of = pair of rotative double-acting pumping engines erected last 
with years’ of ‘work; and an “expenditure of over Victoria: Embankment, which ies iden. ona Nera ona works by Mr. Joseph — 
















width, extends from end| A Lance number of the students of the Institution 

to end, Space Raat useless’ before has - of Civil Engineers responded to the invitation on which it slides, The is Wifted the 

been converted into property of great value, and, | issued by Colonel Clarke, the Director of Engineer- sheek $6 &. thes eens aaivers, een a 
it is & matter for t that so large /ing Works to the Admiralty, and met last Saturday | son The engines are with 

Ps of this reclaimed falls into the hands/to inspect the extensive dock works now being | of the Cornish class, 6 ft. in diameter 

previous owners of the foreshore, and not to| executed under his at Chatham. Besides | jength, each boiler being traversed 
tho puigavehatenpenetneidietbntes sent the students a number of other visitors | diameter. The engines have now 
effected, at all events we have a magnificent street, | were also present, including some members of parlia-! twelve months, and they have given general satisfaction. 


a million é half.” Not ro the Embankment is ee 

by any fox éordiderable labour id Wawa bus of or une of ona ed | independent of each other, are placed one on each side of the 

needy oo he bour Scollect | engine house with their flywheels against the side walls. 

i it canbe considered | i¢ and bring it into place. Ai tethis state- | The construction and their arrangemen 
fairly su for traffic, anil very many months he M4 - y are identical in t 
‘ mre ment the following particulars : | is clearly shown by the general elevation in our engraving. 

Bess —_—o ube wepapieted, and the | 5 rrr The linder of each is 24in. in diameté 
na ca great 5 a shined inte xea’ wee ame nee t steam cy 0 engine in diameter, 
We ra are removed, Earth fil Wee, 1,000, F an and the stroke is 5ft. The cylinders are steam jacketed, 
ed their ultimiaté Ries. Still the’ Embankment is Timber in, Wee: ED se 500,000 dube feet. and the distribution of the steam is effected by ordinary 
Le $3 opened, en Bazalgette are due al! congra- Calissoms © nye be aes Lire dnl *; short slide valves, with expansion valves on the back, as 
he tulatious snecessful asae of hiswork, one|  Comirete ve pis on ane ibe yards. | shown in the enlarged section. The valves are moved by 
nS of the greatest metropolitan ements of the eae eS ee cubs feet. eccentrics on the crank shaft, the motion being communi- 
ee century. “And “he is Ayre to be eObgratulated Paving i ae 4 ‘ np: feet. cated to the valve spindles through bolt cranks, as shown. 
were g wos bas theca ena t anxicty the Broken granite i ta : sup. yards. The pumps, which are double acting, are 26} in. in dia- 
Boe work haa “tod, by the.xe-|.. The total cost” work has been about | ™eter, and each is placed directly beneath the correspond- 
‘ Fe - sult. And although ee have clapsed }1,260,000/. ; the amount for compensation, ing ee eee a and pump — being 
am 4 since the Metropolitan n+ cai rea undertook [450,000/. So, havi largely, but not exces- | “Arie? on the same pump varia she pensions 
0 See his pablic y tion of which is shown clearly by the enlarged section, Fig. 
5 this po improvénient; the*time tannot be con- | sively, considering w what they own for their money, 2, ars of brass, and they are each fitted with steel rings at 
sidered excessive when all that has been done has | the inhabitants of the metropolis have at last partial | 4’ The object of this Arce Brat is that when the valves 
, bs 3 been taken into account. Thirty-seven and one possession of their great Boulevard, and we trust drop at each stroke the steel rings may act as knives to cut 
| as quarter aeres of foreshore have been reclaimed, con- {that all credit and honour may be paid to Mr. | off any dirt, pieces of stick, or other matters that may lodge 
ie verted from a muddy flat into a broad extent of | Bazalgette, as his due, for having so ably and suc- | on theedge of the valve seatings. The steel ring on each 
is : level ground, eminently suitable for a metropolitan | cessfully carried out a gigantic improvement. valve, it will be noticed, slides inside the ring 
7 f eaten ee with ample room for a selection of — on the seat when the valve is down, the drop of the valves 
ig z blic ngs that are to be, while a broad THE WORKS AT CHATHAM. not being checked by contact with the seat, but by the 
ay x aur lh y lovft. in upper portion of the valve, which is of reduced diameter, 
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DeaTH.—On the 10th imst..at the Woodlands, Clepham-Com- 
mon, George England, junior, of Hatcham Lodge, New Cross, in 
the 26th year of his age, after a few days’ iliness, 


THE “* ENGINEERING” DIRECTORY is published 
this week on the eleventh page of our advertisement 
sheet. 
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FRIDAY, JULY 15, 1870. 


MR. REED AND THE ADMIRALTY. 

‘We are authorised to state that Mr. E. J. 
Reed, C.B., has resigned the office of Chief Con- 
structor of the Navy, and that his resignation has 
been accepted.” So runs the official announcement 
of Mr. Reed’s retirement from a post he has occu- 
pied for seven years—the most responsible position 
in the Admiralty, and one which even his detractors 
are compelled to admit he has filled as no one has 
hitherto 2 it. The Admiralty will be indeed 
fortunate if they succeed in findin y one who 
can efficiently oceupy Mr.’ Reed's olans, or rather 
the country will be fortunate, for it requires no 
great stretch of the imagination to conceive White- 
hall giving way to a feeling of complacency at 
being relieved of a man who, conscious of his own 
skill and power to guide, had also equal firmness 
and determination, so long as he possessed authority 
to exercise these qualities over those who some- 
times lacked both. 

But being gone, and the first flush of exultation 
faded, a somewhat chilling reaction sets in, and My 
Lords of the Admiralty beginning possibly to 
realise that a master shipwright at Chatham will 
not, and cannot, fill the Chief Constructor’s chair 
as Mr. Reed has done, show signs of embarrass- 
ment, and if the utterances of the 7imes of Tues- 
lay last be taken as the expression of official opinion 
~and we suppose they may be taken as such— 
te Admiralty secks to excuse itself by accusing 

Kr. Reed, and does not lose the opportunity of 
mking the most of his reported connexion with Sir 
Jeeph Whitworth. Coupling the names of those 
tw gentlemen together, in a manner which is 
simly impertinent, the 7imes, with omniscient ut- 
terace, explains ‘that the reason of Mr, Reed's 
resigation is not dissatisfaction with the Admiralty, 
but ¢natural desire to better his fortunes by _ 
ing tr Joseph Whitworth, the value of 
ordnace and new metal for the public service he 
has aly and successfully advocated.” 

We jould fave imagined that—his official career 
ended-Mfr, Reed becomes once more only a citizen, 
about ‘ose private affairs meddlesome garrulity 
could fit no possible excuse for chattering, at least 
oP own Tt a however, to be otherwise, 
and unear in the knowl that a foolish thing 
has beet ‘ne in bringing about Mr. Reed's resig- 
nation, fotyhich his soperiors will have to answer 
at the’ trimal of poptlar opinion, the outery 





served a long and tedious apprenticeship to the 
routine of office, and, accumulating experience, con- 
verted it into practical results, more beneficial year 
by Fg to the nation. 

e sneers and imputations with which Mr. 
Reed is followed out of office, are, after all, in keep- 
ing with the rest. They are not correct, but that 
is of little moment. ith regard to the grant 
about which so much has been said, does not the 
country still remain a debtor to the late Chief Con- 
structor were his services to be remunerated by a 
private professional standard, and not by an Ad- 
miralty scale? and, as for the stigma thrown upon 
him that he resigned indifferent to the crisis 
abroad, it is none the less a fact for its being so 
carefully suppressed, that Mr. Reed, unaware that 
his resignation had been finally —— placed 
himself, temporarily, at the service of the Admiralty 
should necessity press upon them at the present 
juncture, 

The course pursued by Mr. Reed throughout the 
whole of this affair has been that of one conscious 
of his own integrity and careful of his own dignity, 
and knowing how well he has served the coun 
during his term of office, he retires, but not of 
own act, just at the season when his services would 
have proved of the greatest value, Appreciated 
thoroughly by B rida Administrations, hie value 
was equally well known by the present Government, 
but he was an obstacle at the Admiralty, and the 
man to succeed him should be one, not to order but 
to obey, one who should in all good policy study to 
be pleasant to his chiefs before all thi Had Mr, 
Reed — this —— had he had desire of 

wer anc — office paramount, 
a obably have heard nothing of his shortcomin 
or he would ever have won golden opinions. 
as he resolutely set his face against much that was 
wrong, directing his energies towards reform, and 
resolutely striving to proceed in the right direction, 
he was regarded with distrust and suspicion, and is 
saluted as he leaves office with the groundless 
strictures contained in the 7imes. 

Unfortunately the country will have to suffer for 
this, and it is but a poor satisfaction that the Ad- 
miralty is in fault for having brought about the 
resignation of one of the ablest scientific servants 
of the State. As for Mr. Reed himself, doubt- 
less he will not be the loser by the change. In 


quitting Whitehall he has left behind him anxieties | pa 


and cares almost unbearable to one who did his 
duty so efficiently, and though the path will doubt- 
less be made smooth and pleasant for any successor 
who accommodates himself to circumstances, it has 
been a very differént matter in Mr. Reed's time. 
One word with regard to the association of the 
late Chief Constructor with Sir Joseph Whitworth. 
We are glad that he has adopted this course, for by 
so doing Mr. Reed's services will still be secured 
to the cpg & For if an earnest conviction 
led him to adopt these views with to 
Joseph Whitworth’s system of guns that we have 
advocated, and shall continue to advocate, the 
country will still benefit Mr. Reed’s skill, 
, and talent, which conduct the Whit- 
system to a certain and successful issue, And 
the discord of the Times’ insinuations be 


have i accused Sir Joseph 
WLisverth Wt the Sane aeons in the vilest 
terms, th these continue #0 to and 
abuse, the when they will be to shame 
—were such a thing within the limit 
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to hecome a member of the firm of Sir Joseph 
Whitworth and Co. 
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will be hastened by the fact that Mr. Pee aaa 
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attempts may not, however, be 
cess just at the time when the ore 


ten times more ore than it has sufficient fuel to 
=m. Spain, le ay en of iron 
ore good ity, but ortunately herself 
she lacks the. fuel wherewith to smelt it. 
In both these countries ati have been made 
to export their ores to and at present with 


more success in Spain than in Sweden, 

iron ores are now largely imported in the South 
lagged y Pacnoyabimarne uel mplig BE gs And 
ton, which leaves a reasonable profit on both sides. 
The quality of this ore may not, however, so well 
adapt it to the manufacture of iron for Bessemer 
steel, the mineral being a brown iron ore derived 
originally from spathic ore, or carbonate of iron. 
Unfortunately the ex tion of ores from Sweden 
to the Newcastle district has not hitherto been 
eae Oe Se ee ee eee 
solely, in consequence expense of transport 
frisan be wiledes wSGh ane witeaaboll be -0he heart of 
Sweden, say, at the average distance of 100 miles 
from the coast. The Swedish iron ores have there- 


supply of Bessemer steel, we may refer to our own 
controversy with The Engineer twelve months 

as to whether the price of Bessemer steel w 

decrease or increase on the expiration of Bessemer’s 
tent. A few nee See a were Lap ro 
as 9/. 158, per ton, but since patent has expired 
the piles teu prodeal? increased to 11/. 10s. or 12/. 
per ton, We must admit that the price of iron has 
at the same time risen by about -1/. 
i this, we see that there 
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ereased cost of action forbid the extension, 
and in many even the continuance of 
ions, so that the iron manufacture 
in Sw has for some time past been gradually 
on the wane. 


“COMPOUND ENGINES.” 

Tuose of our readers who care to refer to The 
Engineer of last week will find, on page 25 of that 
journal, an article bearing the above title, and pro- 
fessing to be a critique on two articles, entitied re- 
spectively ‘‘ Compound Engines” and “ Economical 
Steam Engines,” which appeared in this journal on 
the 17th alt. On the tone in which our contem- 

srary'’s article is written we have no desire to en- 
loos here ; suffice it to say that we cannot consider 
that the importation into a scientific discussion of 
such terms as “juvenile contemporary,” ‘“ con- 
summate ignoramus,” “literary thief,” &c., to be 
anything but a disgrace to those who employ them. 
Shorn of its epithets, our contemporary's article 
appears intended to prove five things, namely: Ist, 
that we are in error in stating that in a compound 
engine “ the cylinder receiving high-pressure steam 
is never cooled down much below the temperature 
of that steam,” and that consequently the “ heat- 
trap” action of the compound arrangement possesses 
little or no practical value; 2nd, that a compound 
engine must necessarily be less economical than an 
uncompounded engine ; 3rd, that in drawing atten- 
tion to the points of similarity between the Cornish 
and compound engine, we appropriated, without 
acknowledgment, certain ideas explained in a foot- 
note published in Zhe Engineer in March, 1865 ; 4th, 
that we are inconsistent ; and, 5th, that the plan of 
steam-jacketting a steam pipe, proposed in The 
Bagineer of the 10th ult., is not an absurdity, as we 
stated it to be. These several points we will con- 
sider in the order in which we have stated them. 

First, then, as regards our statement that ina 
compound engine “the cylinder receiving high- 
pressure steam is never cooled down much below 
the temperature of that steam.” This statement 
our contemporary attempts to disprove by consider- 
ing an example as follows : 


Now, it will be seen presently that the higher the pressure 
and the greater the measure of expansion used the more 
erroneous do the statements of our contemporary become, 
but in the face of the last passage we have quoted, we think 
be can hardly find fault with us if we select the following 
~— as a means of testing the accuracy of his statements. 

° e of expansion is certainly not too for a 
compound engine, nor is the pressure too high. us take 
the case of a compound engine expanding steam of a total 
initial cylinder pressure of 108 Ib. eighteen times. The steam 
is eut off when the small piston has made one-third of its 
stroke, and on the completion of that stroke the steam ex- 
hausts into a cylinder of six times the capacity, follows up 
the larger piston through the whole stroke, and finally ex- 
hausts into the condenser. This much premised, let us see 
what are the grounds for assuming, first, that the temperature 
in the small cylinder is never much less than that of the 
entering steam ; and, secondly, that the large cylinder acts 
the of a heat trap. 

The sensible heat of steam of 1081b. total pressure is 
333.24° ; when the stroke of the small piston is complete the 

ressure of the expanded sieam will 36 lb., the sensible 

eat corresponding to which is 260.88". The exhaust to the 
large cylinder then opens, and the steam continues to follow 
up the large piston till its pressure has fallen to 6 Ib., the 
temperature corresponding to which is 170.25" only. As the 
small cylinder and the large cylinder are in free communica- 
tion ali this time, it is obvious that the pressure and tem- 
perature must be the same in both; and, as a result, we find 
that, instead of the small cylinder being kept nearly at the 
temperature of 333.24°, it really ranges y bane ah not less than 
162.00 Fohr., falling, in the end, to a temperature of 42° 
below that of boiling water, a range of temperature precisely 
the same in amount and result as that which takes place in 
an uncompounded engine receiving steam of 741b.—corre- 
sponding to safety vaive load of hm 62 Ib., allowing for 
steam pipe resistance—and exhausting into a condenser at 
141.67", or 3 1b. back pressure. We think that these figures 
should be cary van to our contemporary that there 
is not the slightest w of a foundation for his statement 
that the inside of the small cylinder is not exposed to any 
influence tending powerfully to cool it down, or to use his 
own words, “ that the eyli receiving high pressure steam 
pe cooled down much below the temperature of that 

em. 


We have now to see what are the conditions existing in 


the large cylinder. The initial temperature of the steam 
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Large Cylinder. 
36 | 200.88 | 6 70251 38 











eylin- 
that do not advocate ything like this 
to sa we an 
pow vt of expansion for a single cylinder. = 
show that the so-called heat-trap action of the large cy 
in the compound engine saves 2858 only,  compara- 
tively insignificant gain, which we shall now proceed to 
prove is totally countervailed by influences proper to the 
com engine, and to it alone. 

Considering that the passages we have quoted were 
published in our contemporary three weeks after 
the appearance in this journal of the article they 
are intended to criticise, it is only fair to sup 
that they were written after mature deliberation ; 
and under these circumstances the erroneous de- 
ductions they contain are | ag inexcusable. Our 
contemporary assumes, in the first place, that in a 
compound engine the two cylinders are in free com- 
munication throughout the whole stroke, whereas 
this is of course not the case. This, however, is 
a minor point, and we have no desire to dwell upon 
it. Our contemporary, however, falls into a far 
more important error when it assumes that because 
the terminal pressure in the large cylinder is but 
6 lb., that, therefore, the whole of the surface of 
the high-pressure cylinder is reduced to the tempera- 
ture corresponding to that pressure. Our contem- 
et does not seem to be aware that while the 

rge piston is moving the small piston is moving 
also, and that thus—even supposing the two 
= to be in free communication throughout 
the entire stroke—the only part of the small 
cylinder which could be exposed to contact with 
steam at the terminal pressure of 6 1b. would be 
that existing between the high-pressure piston and 
the adjacent cover at the end of the stroke. How 
then can our contemporary substantiate its state- 
ment that the temperature of the high-pressure 
cylinder “ really ranges through not less than 162.99° 
Fahr.”? Moreover, our contemporary quite over- 
looks the important element of time, and makes no 
allowance for the exceeding briefness of the interval 
during which, even under the above circumstances, a 
portion of the interior of the high-pressure cylinder 
could be exposed to contact with steam at the low 
terminal pressure. This denial by The Engineer of 
the efficiency of the compound system is the more 
inexplicable, as it is but about four months ago 
(vide page 145 of the number for March or 
since there was published in that journal an article 
by Professor Rankine, in which it was expressly 
stated that one of the advantages of the compound 
system consisted ‘in point of economy of heat and 
steam, in a single-cylinder engine it is necessary, 
in order to prevent liquefaction and re-evaporation 
of the steam that the whole metal of the cylinder 
should be kept, by means of a steam jacket, at a 
temperature equal to that of the steam when first 
admitted ; whereas in a compound engine, it is the 
smaller or high-pressure cylinder only which has to 
be kept at so high a temperature, it being sufficient 
to keep the larger or low-pressure cylinder at the 
temperature corresponding to the pressure at which 
the steam passes from the high-pressure to the low- 
pressure cylinder.” How does our contemporary 
reconcile this statement with those advanced in its 
article of last week? Moreover, even we go so far 
as to imagine that our contemporary had stated the 
case correctly in the article we first quoted, and if 
“the compound engine saves 28.58° only,” this 
saving would amount to about 17 per cent. of the 
whole reduction of temperature, by no means “a 
comparatively insignificant gain.” 

Our contemporary next urges that a compound 
engine must necessarily be less economical than a 
single cylinder engine, and this, notwithstanding 
it has already stated in the portion of the article we 
_ quoted that ‘‘we do not ec maa) fe 
ike this measure of expansion [eighteen times] for 
a single cylinder.” We can ts imagine from thi 
that the writer in our contemporary objects ix tote 
to such an amount of expansion as eighteen times, 
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than a non-compounded en- 

Poof apy Teepe atm) gaa 
ore it is less economical. 


the amount 


From The Engineer of Jan. | 
14th : the 
whole of the force my vegan | 

the piston rod upon the 
in a single-cylindered engine 
tales odles ta peodusing iio- 
tion at the bearings ; whereas, 


Thus no one can maintain 
that a compound steam en- 
gine with a high and low 
pressure cylinder, two or three 
sets of slide and expansion 
valves, two sets of stuffing 
boxes, &c., will work with as 
little internal friction as a 
pan ote aeeped aes = 
same power equa 4 we! 
el P Oy 
power of the two engines 
may be identically the same, 
in which case the compound 
engine is doing less paying 
work than its rival; or the 
indicated power of the com- 
pound engine may be greater 
than that of the single-cylin- 
der engine, though its useful 
work is not. 


that the forces exerted by the 
piston rods on the bearings 
shall, to a certain extent, 
balance each other, thus di- 

inishing the friction. When 


there are a pair of low-pres- 
sure pow At gtr a high- 
pressure cylinder between 
them (as in the engines of 
H.M.S. Constance, by Mesars. 
Randolph, Elder, and Co.) 
the balance can be made al- 
most perfect. These remarks 
apply not only to the forces 
due to the pressure of the 


| by the reaction or inertia of 
| the pistons and of the masses 
which move along with them. 
The advantages which have 
been stated are obviously 
greatest with high rates o 
| expansion. 

We could easily multiply these examples f 
it were necessary for us to do so. The extret 
we have quoted from our contemporary of Marh 
11 forms part of the article ““On the Wok- 
ing of Steam in Compound Engines,” by Fo- 
fessor W. J. Macquorn Rankine, to which we 
have already referred, and it is just sua @ 
clear and accurate statement of the facts « the 
case, as might be expected from a writer of Pro- 
fessor Rankine’s reputation. ‘To the other ‘ticles 
on the subject which have ap in oF con- 
temporary it forms a most strongly marked entrast. 

e fourth charge nso made & very 
strong language too—b writer in Thesgineer, 
is that we appropri 3 without acknovedgment 
certain ideas published in a foot-note tan article 
which ap in our contemporary in Mrch, 1865. 
To this we reply first, that the writer othe former 

Canipound Engines,” wh® appeared 
in this , never read the foot-no’ referred to 
until it was republished in The Enging last week ; 
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discovery.of the above stated 
far as we were aware, the fact had “ never been ad- 
vanced to account for the double cylinder an 
unsuccessful rival of the Cornish engine.” 
our a notwithstanding its age on which 
it so pri itself, cannot claim precedence in this 
respect, as it stated last week that “‘ that there is no | steam 
analogy whatever between the Cornish and the a jacket, and to eupply this jacket and the pipe 
compound systems.” Our contemporary's reasons | with steam through same valve. Our contem- 
for making this statement we may perhaps analyse | porary quotes the passage in which we pointed out 
at some future time when we have more the uselessness of such a plan, and comments on it 
at our disposal; meanwhile we may safely leave | as follows: 
them to the criticisms of those of its own readers. | We have quoted this 
Of our contemporary’s fourth charge inst us, 
namely, that we are inconsistent ; it is, we think, un- 
necessary that we should say much. The article which | 
our contemporary reprints from one of our back | 
volumes in proof of its assertion, was written in | 
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it 


tii a 
tives. Such epithets as he applied to us last 
“one which is—or ought to be— 


condemnation of a certain class of very small com- 
pound engines, and with most of the statements 
made in it—although we own not with all—we still 





merely occu 

valnabie. 40 we can in any case only regard them 
as intended to divert attention from errors of rea- 
soning that would otherwise be too conspicuous. 
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THE ENGINE TRIALS AT OXFORD. 


account of what has been done at Oxford during | being assisted by a fan placed at the base of the 


: the last few days. chimney, and worked by a small portable engine 

; _ _ Oxvoun, Thursday Evening. The engines tried this year are of two classes, the |—a clumsy arrangement which, as we ted 

Great as is the interest which the annual shows | first being “fourhorse” combined engines and boilers, | out in our account of the Bury trials, be 
of the Royal Agricultural Society always excites | with cylinders not exceeding 7} in. diameter; and | advantageous! the 


amongst engineers, this interest is always greater 


eee oe 8 eee in 


the second being ‘‘ ten horse” fixed engines without | chimney su rom a small ind 


when, as is the case this year, the programme in- | boilers, and with cylinders of a diameter not ex- | As on previous occasions the at Oxford has 
cludes a series of steam engine trials. That the | ceeding 11$in. The conditions of trial were pub- been on a trial to get up steam to the 
mode of conducting these trials is very defective, | jished by us on page 74 of our last volume, and ired pressure, and then ing the supply of 
and that it is, in fact, a method far better suited to | there is, therefore, no necessity for us to to the fire—to run the until it ceased 


the year 1850 than 1870 we are quite ready to 
admit, and none could be more pleased than our- 
selves to witness the introduction of a system 
of testing which would prove more correctly the real 
relative value of the competing engines to the class 
by whom they are employed. But notwithstanding 
this, and notwithstanding that the pressure of steam 
used is too low, and the load on the engines too 
light, the trials conducted by the Royal Agricul- 
tural Society —— a strong interest peculiarly 
their own, and which we can only liken to that 
excited by a well-contested yacht race. The ques- 
tion as to how far the present trials are beneficial, 
and as to how far their conditions could be modified 
in order increase their practical value, is one 
which we must leave for future consideration, and 
we must confine ourselves for the present to an 


' is of the 


them here. The mode of carrying out the trials | to drive the brake at the speed requisite to develop 
which has been adopted at Oxford is in the main | the nomina! power of the engine. This point being 
identical with that followed at the Bury St. Edmunds | reached the ice on previous occasions has been 
and previous competitions, but some few modifica- | to clear out the firebox and deliver to the engine 
tions have been introduced, which so far as we can | under trial 14 Ib. of coal and 1 Ib. of wood per horse 
see, can serve no useful purpose, but which prevent | power, and then to let the driver light up and pro- 
correct comparisons from being made between the | ceed with his trial as soon as the necessary pressure 
present and previous experiments. As in - | of steam was attained. At Oxford, however, the 
vious trials, the competitive engines have supply of wood has been and the fire- 
ranged at Oxford in front of a long shed covering a | boxes have not been cleared out, but the fuel left in 
wooden tramway on which the friction brakes can | the grate at the end of the Pham down” trial 
be readily run to any desired point. Outside the | has been allowed to remain there, from this the 
engines again is another tramway, on which the | fresh fuel has been ignited. Another modification 
venerable boiler employed by the Society to ly | has been made in allowing the alteration, by hand, 
steam to the fixed to- orse prow drecpan hogs. A at the end of a run of the grade of expansion 

i at which an engine was being worked. This 


shifted as — This boiler, we may mentior, 
ordinary multitubular type, the draught | change, of course, enables those engines having ex - 


TABLE No. I.—FIXED ENGINES. 
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trial of the enginé, it is 

not materially affect the 

so long as care is taken that the variation of the 
expansion ailowed at the the termination of a trial 
does not exceed that made at the end of the “ run- 
ning down.” Jt appears to us, however, a matter 
for regret that this variation of the de of ex- 
pansion to which the engine is set shoal have been 
allowed at all; it can, as far as we can see, do no 
good, and it opens a point for disagreement between 
makers who—relying upon the rales of previous 
trials—are unprovided with variable expansion gear 
and those who bave applied it to their engines. 

The trials at Oxford nominally commenced last 
Monday; but Monday was a day of mishaps, 
and practically nothing ‘was done. The first en- 
gine on the list was a wonderful contrivance 
named the “lever” engine, exhibibited by Mr. 
G. H. Ellis. This engine, which was rated as an 
$-horse,-had a cylinder attached to the end of 
a hollow shaft through which the steam passages 
were led. ‘The piston rod of this cylinder passed 
out at both ends of the latter, and was at- 
tached to a kind of frame having a cross slot, in 
which was a sliding block, fitting a pin fixed to the 
engine frame a short distance above the line of the 
mam shaft. The action of this engine was similar 
to that which would be obtained by fixing the erantk- 
shaft of aw engine having a slotted crosshead in place 
of a connecting rod, and allowing the engine to 
turn round this shaft. ‘The trial of this example of 
misplaced ingenuity was delayed by the stop valve 
of the Society's boiler sticking, and steam having to 
be let down to put it right ; and, in fact, although 
the * lever” engine was ran on Monday after- 
noon its regular trial did not commence until 
Tuesday morning. It was then found that it 
could not lift the 8-horse load on the brake, nor a 
4-horse load, nor a 2}-half horse lead, nor a 
1}-horse load, and ultimately it was run without any 
load at all, and was then found to run only about 
eight revolutions per minute over its nominal speed. 
Finally, after much valuable time had been ex- 

nded upon it, it was disearded, and the engine 

y Mesars, E, R. and F, Turner, of Ipswich, was 
put on trial, Then came more misfortunes, the 
flexible pipe furnished by the Society for connecting 
their boilers with the fixed engines blowing away 
from its connexions twice, at a few minutes’ interval, 
and oecasioning considerable delay. 
however, Messrs, Turner's trial was competed, and 
this closed Tuesday's proceedings, the trial of Messrs. 
Clayton and Shuttleworth’s beautiful little semi- 


fixed engine having to be stopped on account of the | 


brake spindle bearings running very hot, a failure 
which, if all the brakes had been run for some time 
previous to the triala—as they ought to have been 
—would not have eecurred. 

On Wednesday matters went on better, Messrs. 
Clayton and Shuttleworth’s fixed engine, and 
Messrs. Robey’s and Messrs. Riches and Watts’s 
semi-fixed engines being tried, while to-day (Thurs- 


day) the trials of Messrs. Marshall's and the Read-* jn 


ing Iron Works Company's fixed engines, and 
Messrs. Clayton and Shuttleworth’s, and Messrs. 
Ashby, Jeffery, and Luke's 'semi-fixed have been 
completed, The only mishap on Wednesday was 
the fracture, for a third time, of the flexible pipe 
connecting the Society's boiler to the fixed engine 
under trial; while to-day ear, fy all went on 
smoothly, without a hitch of any kind. The results 
of the various runs made (up to Thursday evening) 
are given in the Tables on the preceding page. 
Next week we shall complete these Tables by the 
addition of the remaining trials, and shall at the 
same time give a description of the various 
competing engines. We may, in the meantime, 
mention, however, that all the engines tried so far 
have steam-jacketted cylinders with the. exception 
of that sent by Messrs. Riches and Watts, in which 
a ee rm is employed instead. 
We illustrate Messrs. Riches and Watts’s and also 
Mesars. Marshall's engine on another page of the 
presegst number. _Messre. Clayton and Shuttle- 
worth’s and Mesers. Turner's fixed engines, and 
Messrs, Robey's vertical, engine have expansive 
valves regulated by the governor, while Messrs. 
Marshall's fixed engine has the expansion 
valve spindle fitted with a wheel for adjust- 


Ultimately, | 


ing it by hand. Messrs. I s engine has a Field 
vin, Chale Meare , deffery, and Luke's en- 
i -seven 12 in. vertical 
with a tire clay cone 
details of the engines, how- 
next 

leave until our next issue a 


ipti exhibits of the show, 
—. shall be Pi meget a more complete and 
better account of them than would be at 
present possible, , 








NOTES FROM THE NORTH. 
Langer the pigeon lpi omy 
G Pig-Tron Market. i con- 
tinues flat, oud’ tuslants was transacted at 57s. 4}d. 
to 57s, 14d. eash, and at 57s. 7d. to 57s. one month, 
ing, buyers at 57a. 2d. cash, and sellers 57s. 3d. Thereis 
no di since last in the quotations of No. 1 
Gartsherrie and No. 1 Co! No. 1 G.M.B. is quoted 
58s.; No. 3 G.M.B. 57s. Our warrant market has been yery 
sensitive this week, and operations much restricted on account 
of the uneasiness created by the new phase of the Spanish 
| ep the price gave way from 56s. $d.a week ago to 
7s. 3d., whieh was accepted yesterday afternoon. Shipping 
returns are small, and prices of makers’ iron irregular. 
Anderson's University — Mr. James Young's Chair of 
Technical Chemistry.— seems to be a fair prospect 
that the offer made last year by Mr. James Y , to endow 
a chair of technical chemistry in And "s University, 
Glasgow, is now morally certain to be accepted. The trustees 
of the institution held a special meeting on Monday last for 
the purpose of receiving a reply to a communication made to 
Mr. Young some days previously. The generous donor has 
consented to make certain alterations in the trust deed, so 
that no collision may be at all likely to arise between the two 
chairs of chemistry. It may be remembered that Mr. Young 
made an offer about a year ago to give the Andersonian ten 
thousand guineas for the establishment of a lectureship on 
technieal chemistry; that a number of trustees were « 
inted to administer the endowment; that Mr. W. H. 
erkin, F.R.S., the eminent chemist, had been appointed to 
the new chair; and that Dr. Penny, the late urer on 
chewistry, raised such difficulties that the trustees of the 
institution were reluctantly compelled to declime the very 
| generous donation offered by Mr. Young. Fortunately these 
ifficulties no longer exist, and most probably the work of 
the new chair will be commenced in the ensuing winter. 
I am informed on the best authority that Mr. Freeland, 
| another and former benefactor of Anderson’s University, has 
| promised the sum of 2000/., to be applied towards the endow- 
ment of a lectureship on engineering or mechanical science. 
Edinburgh Museum of Science and Art.—The estimates 
for the extension of the Museum of Science and Art, formerly 
| called the Industrial Museum, have now been accepted by 
| the Board of Works, and the contractors hgve commenced 
| operations. The new works will include the completion of 
' the cantonal hall of the museum, leaving only the extreme 
| western wing to be erected under another contract at a future 
| time. The estimated cost of the new ion of the building 
now to Fagg oe with is 30, . and of the western 
wing, 20,000/. Three years have been allowed for the com- 
| pletion of the works under the present contract. The exten- 
| sion of the museum is from plans prepared by Mr. Matheson, 
| H.M. Board of Works, from the original design by the late 
| Captain Fowke, and the works will be under the direction of 
Mr. Matheson. Mr. David Rae will execute the mason 
work, and Mr. J. Meiklejohn, Dalkeith, the foundry work- 
ings and heating apparatus. 
Mining Districts.—The coal trade, icularly shipping 
' coal, continues very Seth, ttt polees sicing. As referred to 
| last week, several large coal owners had granted the advance of 
| wages and weekly pays. These have been followed by other 
, extensive and by the Ist of A it is antici- 
| pated that in ire the advance will be general. In 
| the Fifeshire and Ayrshire coal districts the men are still 
| working at the low rate, and as they are working short hours, 
many cases the output is barely sufficient for the demand. 
| It me er that in the Fife district an advance will be 
granted without a strike. 


Clyde Shipbuilding. — We note the launch, by Messrs. 
Thomson, of the Algeria, sister ship to the Abyssinia—men- 
tioned some months ago—for the Cunard Mail Company. 
Messrs. Denny, of Dumbarton, have a similar vessel—the 
| Parthia—-for the same company well advanced. Messrs. 
| Napier launched yesterday the Valdivia, 1975 tons, for the 
Pacific Steam Navigation Company, of Liverpool, for their 
Chilian coasting trade. The Pacific Company have still 
| some vessels on the stocks in the Clyde and Mersey alse we 
i believe. 

' 


| The Burntisland Dock Scheme.—This scheme is apparently 
| to be no longer beset with stumblingblocks, as a letter from 
| Messrs. Lock and McLaurin, parli tary solicitors, was 
| Tread at a meeting of the Bintisiae’ Town Council last 
week, intimating that the Board of Trade were prepared to 
| inteodnce the Confirmation Bill into. Parliament at the 
earliest ible moment. The agent for the Bill having in- 
| timated that the officials of the North British Railway Com- 
pany were disposed to enter into some arrangements with 
the burgh, whereby the dock scheme could be 
amicably and mutually, and the town clerk and one of the 
magistrates were authorised to to London as a depu- 
tation from the Town Council to meet the railway officials in 
the hope of effecting a settlement. Now that the Tay Bridge 
Scheme has received the sanction of both Houses of Parlin. 
ment, and that it is certain to proceed forthwith, it is very 
| Forum. that there should be a convenient dock on the 
oO . 











NOTES FROM CLEVELAND AND THE 
NORTHERN abe $x ie 
citendiquee on "Change, tad p Bares psc t 
the latest Continental news. werea few 


Month ending. 
30th June, 1870 
30th June, 1869 
3ist May, 1870 


Shipments Foreign. 

30th June, 1870... 20,460... il 

Shipments Coastwise. 

oo» §«=-«1857,268_—".w 684 
Makers’ Stocks. 


46,595 
50,158... 


30th June, 1870 


30th June, 1870 


eee 18,294 
Bist May, 1870. 


17,856 


Decrease upon May, 1870 
Warrant Stores. 
16,089 
17,839 
Decrease upon June, 1870 
Abstraet : 
Decrease in Make upon May oo. nee as 
Decrease in Stocks—Makers’ upon May 3,125 
» Warrant Storesupon June 1,800 
Prices in the finished iron trade are the same as those we 
quoted last week. The whole district is exceedingly busy in 
every branch of iron making. 
‘ afar ay by Machinery.—It > temembered aie a 
ew wee o we gave an extract of a on ing, 
read Mr. Lester | before the Cleveland from Trade Fore. 
men’s Association, Middlesbrough. (n Saturday, there was 
an diseussion on this paper, and Mr. one 
of the members of the rat at some length on 
the important subject. In conelusion, he said the of 
ling was be? laborious, often prostrating phyaeally, 
morally, and intellectually, the energy of the men wy ee ages 
He was convinced that science was now to the of 
'y hand Jabour. 
small puddled balls was often unequal 
to the work it had to form. It was often merely a mass 
Sn ~ mgt which might be po toed 
rails and tes itting, slipping, 4 derang- 
ing the i hoy wens aie 06 cuaaaien 
the question he would engage with assistance to make 
a machine that should i 


5th July, 1870 
7th June, 1870 


5,496 


required from the puddler would be fettling, 
the ball, and regulating the machine, and his work would 
thus be as easy as that of an engineer at a self-acting lathe. 

The Strike of Engineers at Stockton—On Mo n 850 
out of the 1000 hands employed at Blair and Co.’s Engine 
Works, Stockton-on-Tees, neglected to resume their work, 
but they did not remain in that mind long. It appears that 
a regulation at those works required that before overtime 
could be counted a man must have worked his full time 118 
hours in the fortnight. Some of the men did not like this, 
and urged that overtime should count whenever «4 man 
worked, whether he lost ordi i i 
the question were held, and the heling 
known to Mr. Blair, who, however, refused to accede to 
wishes, and on Monday they refused to start. 
meetings were held and in the evening the »xen decided 
return to their work on ay Ag ite, ge ogy Neg 
which they had refused on the Sa’ y, Viz., that 15 
would be allowed for night work, and 
overtime it would be allowed to stand for itself. 

Proposed Increased Water Supply for Hull.—Last week 

jjourned meeting of the Water Works Committee was 

held in the Town Hall, Hull, to consider the best means of 
increasing the supply of water. The Ce mgpen re that 
the present yield of the eng wee little over four and a 
quarter millions of gallons. e daily supply in 1868 was 
at the rate of 3,700, A motion an amendment deal- 
ing with the engineering part of the question—the mode of 
raising the water from 5 and controlling it—was 


inghead 
proposed, but neither of them were adopted and the meeting 
separated. 








Tus SS. Starra—The ss. Staffa, of Leith, which has 
been layin irs and altera- 
tions, i 

i previously four-cylinder compound, 


ad " g i . 
but with a commen r. alterations were made 
by Messrs. Morton and Company, of Leith. 
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continue to be sent to the United States, and 
week the clearances to New York alone reached 
whole of which was shipped at the Port 
and Company, R. Crawshay, the 
Rhymney Iron Companies. The 
shipped at the local during the 
13,887$ tors against 11,572 tons in the 
5293 tons for the week ending June 25, i 
during the past week, =a tons were shipped at 
and 5124 tons at Newport, by far the greater portion of 
latter being for Russian ports. Mi ly beliews 
that a number of fresh orders will iven out in the 
rt of the present quarter, which; with those already . 
ee books, will cnet them to keep their rail mills 
with something like regularity up to the of the 
year. The pros of a large t 
transacted with Continental a during the. eutemn 
months, is somewhat marred by the aspect of political affairs 
in France and Spain, which at the present time to 
disturb the peace of Europe, and should war be declared be» 
tween the two countries, the transactions looked forward to 
by the ironmasters of the ee ee 
lines now in ress, an posed to be constructed, 
undoubtedly Be cheeked ; bat is earnestly to be hoped that 
so serious a check to commercial enterprise will not be ex- 
perienced, and that the peace of the European Continent 
will not be disturbed. Bars are in slightly better request for 
the Continental markets. There are numerous inquiries for 
pig iron, and prices continue firm. 

The om ore at —< ge ere set 
rogress is being e by the promoters a , the a 
Dlisetiene to various places for exhibits having met with the 
greatest possible success. Upwards of 400 j includ- 
ing some of the best specimens of both ancient modern 
masters have been collected, and there will be a large display 
of mathi from some of the large engineering firms in the 








North of England. The exhibition will be cae some | mended 


time in August next, but the day is not yet fix 

New Gates for the Newport Docks.—It has already been 
stated in ExGivexentne, that Mr. Thomas Harrison, C.E., 
had designed new gates with the latest improvements for the 
New Docks ; and the contract for carrying out the same 
has, I understand, been given to Messrs Maudslay, of Cardiff. 

Shipbuilding at Cardiff.—A pew iron steamer, built for the 
Portishead Railway and Pier Company, by Messrs. Parfitt 
and Jenkins, of Cardiff, was successfully launched from their 
yard on Saturday afternoon, the ceremony of christening being 

rformed by Mrs. M’Connochie, who wished success to the 
Bee as she glided into her future element. ‘The Bee was 
built and engined by Messrs. Parfitt and Jenkins, who are 
now building a large screw steamer for the Cardiff and 
Portishead Steamship Company, which is intended to ply 
between Cardiff and Bristol. 

Rhymney Railway Company.—It is rumoured, and as such 
I give it, that the above company contemplate constructing 
a new branch line of railway from Ystrad M to Lian- 
fabon, in order to have access to the collieries in that locality. 


The Tin-Plate Trade.—At the quarterly meeting of the 
tin-plate makers held this day se’nnight it was age 
raise the price of plates Is. per box, owing to 

riee of tin, whieh has since been 4. 
¢ demand is far from brisk, but the make is only 
to meet ¢ Aiea? q 4. + 

The Welsh Steam and House Coal Tradgs.— 
past week a much healthier tone has pervaded the 
than for some time past, and the opinion generally 
tained of an improvement speedily taking p in 
mand for steam coal is ually Lreagieciling 
i war would no doubt cause a la 
increase in the demand for steam coal, but the news 
this morning fortunately holds out no hopes of such 
about to take place. est of England and Irish houses ar 
purchasing an average quantity of house coals. 


Roya Commission on Scrgsrtric IsstRuction xp 
THE ADVASCEMEST OF ScIENCE.—A meeting of the members 
of the above commission was held at 6, Palace-yard, 
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on Monday. President—The Dako of Deveestiee, &-O., Ss 
Marquis of Lansdowne, Sir John Bart, M.P., 
¥F.B.S., Sir J. P. Kay Shuttleworth, Bart., B. Samuelson, 
M.P., Dr. Sharper, See., B.S.; Professor Hi , PRS, 
Dr. W. A. Miller, Treas., B.8.; Professor BS.; 
and the Secretary, Mr. J. Norman Lockyer, F.B.S, 










i over the 

Sakalespore, the greatest boon yet be- 

the? cnfive countty, oes opened ia Mey 

by chief engineer of [the province. The 

ae eee ate on Snareny couteeate, 
and screw pile piers four arches of 120 ft. each, 

having a total water-way of 500 ft. Hitherto the Hemawati 


The Port of New York.—It is stated that New York ha* 
over ten milesof direct water front capable of dati 
any ship which enters the harbour, but that the basins 
by the wharvesere so filled with sediment as to a 

it 


interfere with the commerce of the Te 
and nuterousother i i ive heal tho Poon 
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masonry ahould be built along the present line of the bulk- 
heads, atid that no projecting piers should be allowed unless 
a wide ) way be also constructed, leaving-reom for a 
strong fr t to flow beneath the connecting bridge apd 
along thé wall. is 

Wtonial Railway.—The last three let for 







this line fo sections 17, 18, and 19. The ¢ontract for 
section 1 let to Mr. 8. P. Tuck, of 8t. John’ Bruns- 
wick, dollars ; that for section 18, to REHM 


ty) of Ottawa, for 648,000 dollars ; and that for see- 
tion 19, Mr 6 P. Tack, for 395,000 dollars. Je, Sead, 
ford Fleming is now enga in ascertaining. 

examination the condition of the works. re Be cworr om 
will oceupy Mr. Fleming at least a month. The surveys of 
the whole of the line are stated to be now 
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Madras Railway —The first train laden with ‘gi has 
safély eeross the Toongabudra river, 70 north of 
Fe contractor's train has also arrived within 18 
miles 0 , where a junction is to be effected with the 
Great | Peninsula system. 
‘ ies Ti alee ee 
M igre one ¢ s ships, 
the T to the J Government, —— 
liek p) service. ‘Althongh nota new ¥ steams 
ne recently run from Simoda to Yi a dis- 
tance of 8 miles, in six hours, although working gnly three 
boilers, | ; 
| “ iw South America.—A —_aeo has 
been a telegraphic system Argentine 
Repu has now 836 miles of telegraph in 
Lie 1008 miles azo in of construction. 
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BRACED BRIDGE PIERS. PORTABLE HAND-BREAKING AND SCUTCHING MACHINE. 
CONSTRUCTED BY MR. J. E. HODGKIN, WEST DERBY, LIVERPOOL. 
(| (For Description, see Page 49.) 





cupied a prominent position, and commanded a fair amount 
of attention, illustrated a system of bracing piers formed 
with screw piles. We described this arrangement at the 
time, and we have now illustrated the details of Mr. 
Maynard's arrangement. The objects sought are to com- 
bine the advantages of wrought-iron piles with those of 
cast iron, the difficulty to be overcome being the bracing of 
the former in any depth of water without the aid of divers. 
Mr. Maynard’s method is fully explained in the accom- 
panying illustrations, which show the manner in which his 
system of hracing may be applied to different structures, 
such as bridge foundations, supports for piers, lighthouses, 
and so forth. In getting them into position, a set of not 
less than three piles, with their complete system of bracing 
attached, and of sufficient length to reach from the working 
level above the water to the ground, is lowered from the 
temporary staging or flat, and when the structure reaches 
the bottom, the screws enter sufficiently for the purpose of 
temporary mooring, and until the capstan can be set to 
work to complete the per t lowering. In all cases 
the wrought-iron pillar, which is enclosed by the cast-iron 
pile, is cut off at any convenient height, and the super- 
incumbent weight is transferred upon it and upon the cast- 
iron cylinder by means of wrought-iron bearing plates, as 
shown, whilst the annular space may be filled with concrete 
or cement, after they are in position. In Fig. 1 is shown a 
cluster of piles, four in number, placed in position, and 
ready to be lowered in the ordinary manner, while Fig. 2 
shows a similar set in their ultimate position. Fig. 3 is the 
elevation of a set of piles resting upon hard rock, into 
which it has to be secured. To effect this, bars are put 
down through the cast-iron tubes, and holes bored in this 
manner. Within this the ends of the piles are secured by 
wedges instead of screws. Fig. 4 shows the system car- 
ried out to a greater extent, it being a set of fifteen piles, 
arranged in groups of three (see plan). In this figure the 
wrought-iron pillars are cut off at high water, and the 
bearing plate is shown, which distributes the load. The 
arrangement of bracing is also given. A similar adapta- 
tion is shown in Fig. 5, where the triangular groups are dis- 
pozed to form a lighthouse foundation. Figs. 6, 7, 8, and 
9 are front and side elevations and sections of piles in 
groups of three and four for bridge piers, the lines of sec- 
tion on which the two latter figures are drawn being shown 
on the two former ones. Figs. 10 and 11 are similar ar- 
rangements for larger bridges. Fig. 12 shows the pile 
foundation for a pierhead, the colamns being disposed in 
groups of six, and the method whereby the load is properly 
distributed is illostrated in the detail, Fig. 18. Different 
modes of bracing are given in Figs. 14 and 15, and Fi 

16 and 17 show a substitute for an ordinary cast-iron pi 

the guide for the wrought-iron column being formed of T 
| Ow the oecasion of the recent Conversazione of the In- | and |_-irons, while Figs. 18 and 19 are a plan and elevation 
stitation of Civil Engineers, one of the models which oc- | respectively of a tubular guide built up of plates and L-iron 
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C.E., 


DESIGNED BY MR. H. N. MAYNARD, 


VIADUCT WORKS, CRUMLIN. 


(For Description, see the opposite Page.) 
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AMERICAN INTEROCEANIC SHIP 


CANALS.* 

Tux committee to whom the subject of American Isthmian 
Interoceeanie Communication has been referred, have been 
selected for their personal knowledge of the localities upon 
which ee will severally report, whilst I would not at- 
tempt to your or decison before the facts 
in detail are ee ee ee ee Sane 
suggest that the details of engineering features of the 
several routes, interesting as they undoubtedly wil! be, are 
yet not the governing pointe upon which, m my judgment, 
you are ¢a upon to net at this time, but the broad, 
national principle which underlies the whole question of the 
“ where” this a Sot should be made, if it be at all 
practicable, is y prominent to merit your serious 
consideration. I would gladly have left the elucidation of 
this to more com bands, but something should be pre- 
sented to Congress during its present session, to induce its 
action, and it is of less im that it should be 
upon their notice in a well studied style, than that an earnest 
appeal should be made to their American feeling, in a report 
from a committee to the American Society of Civil Engineers. 
It is to this end that 1 beg leave to submit the following brief 


OY philcsophical examination of facts assures us that those 
great ideal conceptions, whose slow erystallisation into the 
solid form of attained results, has marked, from time to 
time, the material advancement of the human race, have 
rarely ng from the special genius of inspiration of in- 
dividual men ; they have rather been the inevitable corol- 


laries derived from the present and visible demonstration of | 


physical truths or necessities. It would, bly, be pos- 
sible te show, in almost every instance in which the name of 
& great man is attached to a great discovery, that that one 
most prominent intellect was but the exponent, so to speak, 
of the sum and the solution of a problem upon which the 
minds of the thinking world had long been busy. So well 
has this truth come to be underst that in these latter 
days there is little danger of what may be called hero wor- 
ship, and, while better justice is bemg done to the share 
which the mass of nameless labourers rightfully own in all 
important results, the business of consulting the general 
intelligence of scientific men has become, to a yery fair 
degree, systematised, until now, no one genius, however 
towering, may dare go forward alone without such con- 
sultation. 

These preliminary remarks are by no means inappropriate 
in calling the attention of sueh a society as our own to the 
consideration of a subject of the very first magnitude, to a 
contemplated work whose achievement will shed additional 
glory upon the brilliant records of modern scientific en- 
gineering. Proud, as we may well be, of our name and our 
> we shall be prouder yet when we or our brethren 

ave solved the problem which has, from the very begin- 
ning, been the great political and commercial secret of the 
New World. 

While the railroad, the steamship, and the telegraph have 
compelled the application of a new analysis and revised 
tables to the study of all relative terrestrial distances, each 
successive improvement has but opened the way, or sug- 
gested the method for another, until together they have all 
but changed, eo far as men and their lives are concerned, the 
physical conformation of the globe itself. Most truly may 
this be anticipated of such an engineering triumph as the 
opening of the Suez Canal—a work to whose consideration 
the science of the world was called in counsel. 

Important as the Suez Canal must be, however, in its 
bearing upon the future commercial relations of the East, 
with what may fairly be termed “ Mediterranean Europe,” 


it is but « step forward in the physical improvement of the | 


earth's vurface ; and has, it may be, served its most valuable 
purpose, in reviving the interest of the world in a still more 
potential unprovement in commercial geography 

fe may state our theorem thus 

“ The waters of the Indian Ocean and the Mediterranean 
have been united by a ship canal across the isthmus of Suez ; 
those of the Atlantic and Pacific may, and must be, united 
by way of the narrow lands which connect the great divisions 
of the New World.” 

The idea of the Suez Canal did not originate with M. 
Lesseps, great as is unquestionably the credit due to that 
eminent engineer for the ability and perseverance with 
which he urged forward its realisation at the present time ; it 
is as old as the Pharaohs and the pyramids, not only in idea 
but in tangible reality, as the ancient historian informs us, 
and the existing remains sufficiently attest ; and it is a most 
remarkable illustration of the extreme slowness with which 
the minds of men accept those conclusions which are the 
most obvious, but whose very magnitude would seem to for- 
bid the general capacity from grasping them as real and 
practical. On the other hand, the idea of an American in- 
teroceanic ship canal dates back to Columbus and Cortez, and 
their immediate successors. 

Columbus sailed from Palos for the eastern shores of Asia, 
and died in the belief that he had reached them, instead of 
discovering a mighty barrier between European commerce, 
and a vet greater Atlantic. Cortez, De Soto, Hudson, the Ca- 
bots, Balboa, Magellan, and their contemporary explorers, 
devoted their energy and daring, less to the “survey and 
settlement of the world they had found than to the search 
for a natural waterway through it, that they might continue 
their interrupted voyages to Cathay and Zipangu (China and 
Japan ). Failing in this, Cortes himself was the first to pro- 
ject and urge apon the attention of Charles V. the eonstruc- 





“ Ships were built on the Pacific side, but with many of 
the materials carted over from the Goatzacoalcos River. All 
the details of this scheme, from the 15th May, 1622, to the 
lth October, 1524, ate recorded in Cortez’s Fourth Relation 
to the Emperor, printed at Toledo, October 20th, 1525. This 
Relation in Spain, with the reports of Alvarado and Godoy 
attached, gave still another impulse to the new speculations 
and enterprises, as it showed not only the practicability, but 
the probability of opening, by artificial means, a direct route 
to the Orient in a low latitude climate. Cortez was 
clear-headed and far-sighted en to see that lines of com- 
merce must be straight lines, and that the curves of the capes 


The officer charged with this duty opens his report in the 

following words : 

In conference with the mover of the resolution, I have 
=. Tlemdes apa we rn oe 

most seceptable manner, i bo) to a simple state- 


ment of facts, avoiding all unnecessary ptions, 
of geography, topograpby, cr natural history, all scientific 
details not required for a full comprehension of results, and 
all merely speculative opinions. 

ay oo pore pereetoiy ae dey 
resent a retie attempt to show argument, 
vhother based on statistical or other. considerations, 





in high latitudes are only matters of temporary , 
Indeed, so sanguine was Cortez on these points, that be 
planted his personal hopes and private fortune on and near 
this isthmus, as likely to become the Old World’s highway 
for Oriental commerce. All the lands and private estates 
selected for himself and his posterity, and confirmed to him, 
in 1529, by the ae were located here in the Valley of 
Oaxaca, end near Tehuantepec. He was ennobled in 1429, 
taking his title, Marquis del Valle, from his possessions 
chosen here. To this day they are called the Cortez Estates, 
or the Marquisanas. He and his kinsman, Saavedra, had 
vast schemes for opening communication, by means of a ship 
canal or Roman road, for the transportation of merchandise 
brought hither from the Moluccas and other parts of the 
Kast for passage or transshipment to Spain.” 

For nearly four hundred years has an interoceanic ship 
canal been, from time to time, the subject of discussion, in- 
vestigation, and exploration; and more than once has it 
| seemed as if the point of actual attempt had been attained, 
but, in every instance, up to the present day, all practical 
results have been prevented by the complications of European 
politics, the supineness of European capital, or the local mis- 
fortunes of the American States most nearly concerned. 
Not even yet does the commerce of Europe alone actually 
require the construction of the American canal; and there 
have not been wanting signs of a narrow political jealousy in 
high and powerful cireles, which would look with suspicion 
upon the possession of such a wer by the nations 
of the New World, and which is disposed to ask if the futare 
of European commerce could not be the better protected if 
the Central Cordilleras continued to guard the gate between 
the Atlantic and Pacific 

It may be safely assumed, that if the demands of Euro- 
| pean and Asiatic commerce were alone concerned, the great 
| idea would be suffered speedily to return to another pro- 
| tracted period of slumber. ‘That it cannot be permitted to 

do so is owing to the fact, that a mighty commercial power 
| has arisen in the New World itself, with vast interests on 
| either ocean, and with ewiftly expanding relations, not only 
| between the ports of their own possessions, separated by so 
| broad a reach of solid earth, but with all the world besides. 
| It is not Europe which is now aroused to the necessity for 
ship canal between the Atlantic and the Pacific, but America. 
it ts not France or England that is moving forward to the 





greatest of all enterprises in the history of the world’s -eom- 
| mereial geography, but the Great Republic, and notonly the 
| patriotiem, but the common sense of our entire people, will 
| demand that exploration shal] be prosecuted, po a location 
selected, with especial reference to the necessities of American 
commerce, and the requirements of American politieal safety 
and convenience. Jt may be well to say, in this connexion, 
| however, that even the most cursory investigation sufliciently 
| establishes the fact that, politically and commercially, that 
| which is best for America is now best for all the world beside. 
| In the location of the Suez Canal, except as to minor de- 
tails, there was little room for the exercise of judgment in 
selection, nature herself having defined the narrow limits 
within which a canal was possible, and these had been familiar 
to science for ages. In America, on the contrary, the field 
for inquiry and possible choice is spread along a range 
}of country, extending from north-west to south-east, for 
about 1500 miles, and presenting not only problems to task 
| the utmost resources of scientific engineering, but questions 
| of state which affect the future interests ofall the great mari- 
| time powers of the world. 
| Instead of being confined to one particular line, the num- 
ber of those from time to time suggested is truly perplexing 
—not less than twenty-six have been more or less explored 
or surveyed. All but one of these lines—the Tehuantepec— 
are below the Peninsula of Yucatan, and may be said to con- 
nect the two oceans directly.” The Tehuantepee would join 
the waters of the Pacific with those of the Gulf of Mexico, 
and is the most northerly of all the lines proposed. 

We must be excused a slight digression here, with the in- 
troduction of what might appear as a criticism on a fellow- 
labourer in the same field with ourselves, which we would 
| much deplore; but the high authority which his name and 
rank confers upon all which emanates from his office, has 
| given an importance to individual opinion, influenced it may 
be, by professional prejudice, which, if not presented in its 
true light, would continue, as it already has done, to injure 
pad true interest of a cause, which we believe he has much at 

rt. 


| 


In March, 1866, the following resolution was voted in the 
Senate of the United States. (See Report on Interoceanic 
| Canals and Railroads between the Atlantic and Pacific Ocean, 
hy Rear-Admiral C. H. Davis, Superintendent of the Naval 
Observatory, Washington, 1857.) 

“ Resolved, That the Secretary of the Navy furnish, through 
& report of the superintendent of the naval observatory, the 
summit levels and distances, by survey, of the various pro- 
posed lines for interoceanie canals and railroads between the 
waters of the Atlantic and Paci : 








advantages of a suitable artificial w unication 


By promoting intercourse, and therefore 
will among men, it would contribute as to human 
as any of the leading discoveries of the pre is 
entitled to this highest commendation, that it will elevate 
the authors of its execution to the rank of those in history 
who have deserved most of their allows 
and enterprising thinkers of this country estern 
Europe, will never rest satisfied until this project is either 
carried out, or is shown by a t examination, such as 
leaves no questi d, to be totally impracticable. 
I will so far — the conclusions of this re; as tosay 
that my study of the subject rejects the latter i 
Enumerating the various routes surveyed. or proposed— 
amounting in all to twenty-six—they divide themselves 
finally inie the following, in their order, commencing at the 
northerly : 





V. Darien, including Atrato. 

The first four of the above are despatched very briefly, as 
requiring but little consideration. 

After meeting the object of the Senate resolution, by stating 
that “the Isthmus of Darien has not been sufficiently ex- 
plored,” he proceeds to say that to this Isthmus of Darien 
* We are first to look for the solution of the t problem of 
an interoceanie canal.” A voluminous list of authorities are 
appended, bearing upon the whole of these proposed lines, 
but we seek in vain for the evidence upon which the opinion 
above given rests, unless it be a dictum of his own, found in 
the following statement of his report: “The interoceanic 
canal in width, depth, in supply of water, in good anchorage 
and secure harbours at both ends, and in absolute freedom 
from obstruction by lifting locks or otherwise, must 
as nearly as possible the character of a strait.” For the 
scientific attainments of the gallant superintendent of the 
naval observatory we have the highest respect, and we all 
delight to do honour to his profession, but we must be per- 
mitted to express a regret that he had not thought proper to 
invite to his councils some one who could view the questions 
at issue from some other stand-point than the deck of a ship. 
We can understand that the thorough-bred sailor wou 
rather do battle with the hurricane off Cape Horn, than trust 
his ship to a lock-tender; hence any route of interoceanic 
communication cumbered with a lock, whatever other advan- 
tages it might possess, could have no merit in his eyes; and 
if the question were of such a strait as that of Magellan, or a 
lock-bound inlet, we should agree with him in the conclusions 
to which he has arrived ; but with the character and tendency 
of the evidence in his possession, which evidence it is true is 
frankly stated, we very much marvel that such a report, made 
to the National Government, upon a question admitting— 
nay, requiring—to be treated on a broad, statesmaniike, 
national basis, should have emanated from so distinguished a 
national officer. 





(To be continued.) 


Iwptan Coat Fretps.—An outcrop of coal has been dis- 
covered by Mr. W. T. Blandford, F.G.S., in the bed of the 
Hasdo river, just below the village of Korba in the Bilaspur 
district. His conclusions, after examining the seam, are 
that both the quality and the position of the coal are favour- 
able for working. In thickness, quality, and in the propor- 
tion of good coal to inferior, it surpasses that near Chanda, 
while portions are equal in quality to any found in the 
Raneegunge field.— Bombay Gazette. 


R.E. Buusprerse 1 Lypta.—Questions are being asked 
about the cost of removing certain lock-gates req! for the 
Orissa Canal. were down in Orissa ; but owing to some 
superlative foresight, they could not be placed in their proper 
position except eid Calcutta! Accordingly a steamer, and 
@ fleet or train of cargo-boats, had to 3 
near where they were wanted, and bring them to the city to 
ee og aie som by another route. This movement is 
said to have effected at a cost of some 750 rupees per 

carriage alone, to say nothing of the s of the 
parties employed in the operation of removal. This is one of 
the ways in which the money forwhich no one is ac- 
countable. There is often of responsibility in India ; 
but there is one great defect in the obligation here—it is only 
theoretical. 
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IRON ARCHES. 
(Continued from Page 1.) 
Ir is now possible to investigate the specific points 





Rameral have bute very light eficet om the sscurlty 
an arch. 
The following imvestigation of the bending 





of difference between the arch constructed of un- | Moment at. any t of an iron arch is due to 
connected voussoirs and a continuous arch ag con- = + ata ba and although the results 
structed in wood or iron. This will be best de- e ok the ghee Soe / ee ee a circular 
monstrated by considering the forces which the two oy MF padi Bence sed eq dhe apegeee = the 
forms of arch are able to bring into play to counter the investi Pp. — As a preliminary 
act the bending moment at any point of the res faa ma gama ty tions pre: uD § 
In the case of the voussoir arch abové considered: } vie an iron are preseri 


let the portion A E, between the j 


the abutment, be united im: i mass, | MS yh gedd 1ppone 

Then the forees which act the 4 E ate;y* paoeiggl . of weight the weigh 

(1) the —_ of. the abutment; (2) the weight of fF" "™) 6 >. 

the mass A E, aeting through its A ravity Si ani “it pete 

(3) The pressure at the j i t A a ; it be a ber, 6? Cee! “i 0 he oe 
es re yo ae T alot Nt at ong neelibal r point 7a “ 
given ¢ isposition load, n force D aad : fe 4 Be . 4 ” ¥ ae ge , 
a distance [z}from A. ‘Then the moments of the | °“DRe bar. ma rending force at the 
three forees about the point B balance one anoth age — re re is equa | ay 
and the joint A B has no tendency to open either ge oO Bagh ‘ ), © fia to. 

A or at B. If now the disposition of load be altered, Pie Aa flowy the » in 
the forces will be altered and their moments about | *™ any whose weight that bar 


B will no longer balance one another, and there will 
be a resultant moment tending to make the joint 
open either at A or at B. Let it be supposed that 
the tendency of this resultant moment is to make the 
joint open at A. Then the point of application of 
the foree F (which tends to open the joint at A) 
shifts nearer to B (as is permitted by the conditions 
of equilibrium stated in the last paragraph) so as to 
diminish the effect of its moment about B, and thus 
equilibrium is maintained. Finally, when the ten- 
dency to open at Ais so great that it cannot be 
counteracted except the point of application of the 
foree F retires past B, and outside the arch, then 
the joint opens at A, and the arch falls to pieces. 
From this is seen the great importance of depth for 
the stones of a voussoir arch. As regards the strain 
on the material of the arch this will be, of course, a 
simply compressive strain, distributed more or less 
according to the degree of elasticity which exists in 
the stone. It is certain that the edges of the 
voussoirs would crush or flake off long before the 
resultant line of thrust was driven to the outside 
surface of the arch; but the problem, as regards the 
strain on the materials, is, generally speaking, in- 
determinate, and the rules which have been estab- 
lished on the subject are entirely empirical. 

In the case of the continuous arch it must be 
anderstood that there is acting at every point a 
bending moment and a thrust force. The effect of 
these two as regards the equilibrium of the mass A E 
will be represented by their resultant, which will be 
a single thrust force, acting at a point removed 
from the centre of the section, and precisely similar 
to the thrust force F'of the voussoir arch; but as 
regards the strain on the materials the effect is far 
more definite than in the case of the voussoir arch. 
For a continuous arch can bring into play forces of 
tension as well as forces of compression, and the 
bending moment is met by an opposite moment 
about the neutral axis of the arch, which is supplied 
by the resistance of the materials in the manner of 
an ordinary plate-girder. Thus in this case the arch 
relies upon the strength of the materials to resist the 
bending moment of the forces, and the total effect 
of the forces upon the material of the arch will be 
ascertained by combining with this moment the 
thrust of the arch, which will be known in terms of 
the weights and other forces which act upon the 
arch. This force of thrust will clearly increase the 
strain upon that side of the arch which is in com- 
pression in consequence of the bending moment, and 
will relieve that side which is in tension, so that in 
general the arch would fail by compression ; but in 
any case the stability of a continuous arch depends 
in a strictly definite manner on the strength of the 
materials, and thus it becomes possible, by using 
reliable materials of great strength, such as cast and 
wrought iron, the action of which under tension and 
compression is well known, to cross a wide span with 
much less depth of rib than would be required by a 
voussoir arch. 

There yet remains a force which does not enter 
into the consideration of the bending moment either 
in the case of the voussoir arch or the continuous 
arch, viz.: the force along the surface of the section, 
which in the voussoir arch takes the form of friction 
between the joints, as already described, and in the 
continuous arch takes the form of a shearing force, 
which can be expressed in terms of the thrust force 
and the inclination of the curve drawn through the 
successive positions of the resultant foree to the 
section in question. This shearing force will in 
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Suppose the section of to 
a more 


tear. 

ne section of the Dar 

parallelogram (there is no difficulty in 

general supposition when necessary) »(b) ie whole 

depth in the direction in which it will bend (the 
plane of the arch), and (a) its thickness, And 

pas the neutral point to be in the centre of 

‘s depth. Measure (z) from the centre towards 

the stretching side. The surface of that part of the 

section which corresponds to §# is a. 8 #; the ex- 


tension is 4 xextension at the tearing surface; the 
4 


tension force for surface | is — x tearing force = 
4 
a no 


i] 


Qat 


; the tension force for surface a. 82 is 


br; 


its moment round the neutral point is 2*, 82; 


the sum of all the moments from the centre to z is|” 


Qat a 
34 
includes the thrusting effect’ of the compressed side) 
the entire sum of moments is 4, — “°F 4 
Se | 6 

the moment of breaking this must=M, or M= 
ab*t 

= 


*. Taking this from z= — ; tor= +3 (which 


— 


Propostrion Il. Yo investigate the bending produced in 
a bar by bending forces whose moment is M ; no con- 
sideration of breaking being entertained. 

Suppose that a weight 1 hung to a bar whose 
section is | will extend the bar by ¢ x bar’s length 
(e is a very small fraction). Let (r) be the radius of 
the curvature which the application of the moment 
M produces in the neutral line. At the distance (z) 
from the neutral line the fibres are lengthened in the 


proportion 7: r--«, or by the ath vert of their length. 
r 


And since an extension ¢ x fibres’ length corresponds 
to weight | on section 1, therefore an extension 
# 


x fibres’ length corresponds to weight © onsee- 
, re 


tion 1, and therefore to weight ” .a. 82 onsection 


re 
a.8z. Therefore the force actually exerted by the 


part a. zin its stretched state is %. z, 8 z, and it 
re 


— 
moment is —.2*. 82; the sum of all the moments 
re 


je Ox 2°: which from z = — b tor=+ b be- 
18 3.4.¢ 2 2 


omien 2.4 <4 
ire OS 12.r.¢ 
resisting the bending is equal to the moment pro- 


Therefore 120 M 
ab 


This 1 may be taken as the measure of curvature. 
r 
In the following investigation, if the dimensions 
of the bar were supposed to vary, we must use the 
factor 4 ; but if we consider the dimensions of 
a 3 
the arch to be everywhere the same, we may put 
E for ae and then L = E, M. 
ab.* 
15, Park-street, Westminster. 
(To be continued.) 


This sum of moments 


ducing bending = M. 
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leasen the contraction of 


5jin. deep. It has twelve buckets of 
which are included between the two cylinders 
shown in section at G, the inner one ow 
near the upper edge with the hub, H H, 
disc, I. The mean smallest section between 

K K is 14.83 square inches, and the total for the 
buckets 178 square inches. The extreme variation in 
areas of these outlets was found to be 3 per cent. The wheel 
was cast in one piece, weil cleaned, and a tly stoocothed 
upon the surface of the buckets with a file and then covered 
with a coating of black paint The guides were weil cleaned 
free from pimples, and likewise coated with black paint. The 


step, L, is held in the hanger, N, and ite height 
{ i : ot elnino bk 


the wedge, M. This —— 
arms crossing at right angles, and attached to the plate sur- 
ta, and 


rounding the guides at O by means of screws. 

‘The » tus used in making these experimen the 
method of cond: them being fully described in vol. lix., 
No. 8 of this j , need no further mention here. The 
data and ts of the experiments are presented in the fol- 
lowing Table. 

An index was arranged by which the area of the 
at the gate could be determined accurately, and by moans 
this the area was varied from full gate to quarter gate. In 
the latter case the area of the opening was one quarter of 
that with full gate. The leverage of the scale beam was 
10.00. The circumference of the point of attachment of the 
scale beam to the friction band was 14.983 ft. 

lee pen aed dip: gen eh pi ipa — so 
canal approaching weir was 14 ft. in h, depth 
was 3.26 ft. plus the depth of water on the weir. The leak- 
age into and from the pit was inappreciable, so that the 
See at- ae pumas. St ey wes Oe & ity act- 
ing upon the wheel. The quantity was calculated 
form : 
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Q=8.38 (1-02 H) Hf 
v=z2 ’ 
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h=y 


8 g 
n’=[ (+s 


yf a ‘} 


Q’=3.960~0.2 H) Ht 
in which— P 
Q=approximate quantity in cubic feet per second. 
i=length of weir in feet. 
the weir in feet. 


H=observed depth of water u 
<=section of the canal ing to the weir = 14x 
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Total number of revolutions | 
periment 

Number of revolutions of the 
wheel per second 
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Useful effect, or the friction of 
the brake in pounds, raised 
Height of the water measured 
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27.0 
203.0 
151.0 
885.0 
270.0 
239.0 
150.5 
285.5 
153.0 
"25.0 
355.0 
344.0 
176.0 
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14.710 
14711 
14.706 
14.724 
14.696 
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14.638 
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14.692 
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27.087 
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26.826 
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STONE-BREAKING MACHINE AT THE OXFORD SHOW. 


CONSTRUCTED BY MR. H. R. MARSDEN, ENGINEER, LEEDS. 
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We“ illustrate, above, an arrangement of stone breaker | 


specially intended for preparing road metal, which is ex- 
hibited at the present Oxford Show of the Royal Agricul- 
taral Society, by Mr. H. R. Marsden, of Leeds. Mr. 
Marsden’s admirable “ Blake's” stone-breaking machines are 
already well known to our readers, and the machine shown 


in our engravings resembles these in the general construc. | 


tion of its working parts. The crushing jaws, however, 
have their fluted surfaces so formed that the projecting 
ridges of the two jaws are directly opposed to each, whereas 


in former machines the projections of one jaw came oppo- | 


site the hollows in the other, and vice versd. The effect of 
the new arrangement is, that the jaws where they come 
together at their lower ends, form a series of square open- 
ings which constitute a kind of gauge for the size of the 
broken road metal. The machine has been shown in regular 
use at the Oxford Show, and the work turned out by it is 
excellent, the stones being reduced to capital road metal. 
In our engravings, A A are the side frames of the machine ; 
B B are the end plates; CCC are the bolts for connecting 
frames; D is the fixed jaw; E the}swing jaw; F the 
gudgeon on which the last-mentioned jaw is supported ; G 
the connecting rod; H the eccentric shaft; I the toggle 
block ; K the adjusting wedge; LL toggles; MM fiy- 
wheels; N the driving pulley; O the rod connecting the 
swing jaw to the india-rubber spring by which it is drawn 
back; and P the foundation plate on which the whole is 
secured. 


Death Wuoresste.—Experiments with the mitrailleur 
invented by Montigny, of Brussels, took place at Woolwich 


Arsenal some months since, and will be resumed in about a | 


fortnight hence. The machine has been under repair, .and 
now lies in the pattern room of the Royal Carriage Depart- 
ment. It consists of thirty-seven barrels and carriage, and is 
similar in principle to the “ infernal machines” of which the 
French have several batteries now in the field—theGatling gun 
of the Prussians partaking more of the character of eatiiery, 
the barrels being only ten in number, of large calibre, con-, 
structed to throw 1 in. shot or shell. 
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THE ENGINE TRIALS AT OXFORD. 


NorwirnsTanpixG the numerous delays and disasters 
which we had to record last week, the engine trials at the 
Royal Agricultural Society's meeting at Oxford were 
brought to a conclusion in good time on Saturday last, and 
the awards have been made by the judges, Mr. E. A. 
| Cowper and Mr. J. Bramwell, as follows: 


Crass 1. Fired Steam Engines of 4 horse power with 
boiler combined. 
2. 
| Clayton and Shuttleworth 9 
| Brown and May ... on pra 6 
Reading Iron Works Compan 5 


Marshall, Sons, and Co. (highly commended) 
Robey and Co. (commended) 
Davey, Paxman, and Davey (commended) 
Crass 2. For the class of Fixed Steam Engines above 4 horse 
power and not exceeding 10 horse power, to be worked 
with an independent boiler. 


| £. «. 
Clayton and Shuttleworth ll 5 
Reading Iron Works Compan } equal { ll 5 
Marshall, Sons, and Co. oie os ot 


Of the method of conducting the triais we gave an ac- 
count on page 47 of our last number, while on another page 
of the present issue we have commented on these methods; 
and all that we have now to do, therefore, is to record the 
| results obtained and give an account of the competing 
engines. These particulars we subjoin. 


Fixep Excises wira Bor-ers Compinep, 
(See Table I. on the next page.) 

No. 1.—Of Messrs. Clayton and Shuttleworth’s beauti- 
| fal little 4-horse engine, which took the highest position in 
| this class, we propose to publish an engraving next 

| but in the meantime we may give some general particulars 
| of it. The boiler is of the ordimary portable engine type, 
! placed on a cast-iron hedplate, which forms « water tank, 
| the front ¢nd of the boiler being supported by a neat stan- 
| dard under the smokebox. The boiler contains thirty-two 








tubes about 17 in. in diameter, and on the top of it is placed 
a cast-iron saddle extending from end to end, this saddle 
forming the bedplate for the engine, and having the 
brackets for the crank shaft plammer blocks cast in one 
piece with it. The cylinder, which is steam jecketted, is 
fixed to the saddle just mentioned, and the latter thus re- 
ceives all strains due to the working of the engine. The 
lagging of the boiler extends beneath the saddle, the latter 
resting upon iron distance pieces, and being fixed by bolts. 
On the top of the saddle between the cylinder and the 
smokebox is formed a water heater, this consisting of a 
chamber through which the exhaust steam passes on its 
way to the blast pipe, and which is traversed by a number 
of brass tubes through which the feed water is pumped on 
its way to the boiler. The water traverses the length of 
the heater twice, and is delivered into the boiler at a tem- 
perature of 212°. The water arising from the partial con- 
densation of the exhaust steam is conveyed by a suitable 
pipe down into the feed-water tank, and an arrangement is 
provided for pumping the water direct into the boiler with- 
out traversing the heater, in the event of such a course 
being necessary. The distribution of the steam is effected 
by a pair of short slides, with expansion valves on the 
back, and the eccentrics are not fixed directly on the crank 
shaft, but are each bolted to a disc which is keyed to the 
shaft in the ordinary way. This plan, which has been 
adopted by Messrs. Clayton and Shu:tleworth on many of 
their engines for some months past, gives great facilities for 
adjustment, and enables much smaller eccentrics to be used 
than would otherwise be possible. The whwle design of 
the engine is admirable, and the workmanship is equally 


good. 

No. 2.—Messrs. Brown and May's engine is exact! 
similar in general design to their well-known portable en- 
gines which have always performed. well at competitive 
trials, the only difference being that instead of beipg 
mounted on wheels the boiler is supported by a cast-iron 
standard at the front end, and by a4 cast-iron ashpan. 
The boiler contains 2} in. tubes set at the usual distance 
of 1 in. apart, and when first sent for trial it was fitted with 
a watergrate. This grate consisted of a casting forming a 
set of hollow bars through which the water circulated, the 
water spaces of the grate being in free communication with 
the water spaces of the boiler. The lower parts of the sides 
of the casting were shaped so as to form receiving chambers 
for any matters thrown down by the water, and doors were 
provided for inspection and cleaning. We understand that 
one of these grates has been in use for some months on a 
boiler at Messrs. Brown and May's own works, and that it 
has been found to answer well, entirely preventing the 
formation of clinkers. The arrangement was, however, ob- 
jected to by the judges at Oxford, and was consequently 
withdrawn, the competing engine being run with an ordi- 
nary grate, an alteration which no doubt reduced the per- 
formance. The engine is fitted with one of the simple feed- 
water heaters, which Mesars. Brown and May have for some 
time past applied to all the engines made by them, and 
which was illustrated and described by us on page 526 of 
our sixth volume. We find, however, that since the de- 

just referred to appeared, Mesers. Brown and May 
ha to the heater an air-chamber extending along its 
top for the greater part of its length, this chamber being 
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ENGINE TRIALS AT OXFORD. 
TABLE No. L—FIXED ENGINES WITH BOILERS COMBINED. 
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TABLE No. I.—FIXED ENGINES. 
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intended to do away with any chance of the heater being 
burst by being allowed to stand full of water in frosty 
weather when the engive is not in use. Subsequently to 
the triala we tested one of Messrs. Brown and May's feed- 
heaters on another engine in the showyard, and found it to 
raise the water steadily to a temperature of 212°. The 
competitive engine, we should mention, has a steam~- 
jacketted cylinder, fitted with short slide valves with ex- 
pansion valves at the back, and it is in every respect a well- 
proportioned piece of work. 

No. 8.—The Reading Iron Works Company's engine is, 
like the two already described, of the portable engine type, 
and resembles in its general design the portable engines 
made by the same firm, the difference being that, like Messrs. 
Brown and May's engine, it is supported on castings instead 
of being placed on wheels. It has a steam-jacketted 
— and is fitted with expansion slides at the back of 
the main valves, while it will be noticed on reference 
to the Table that it has a smaller cylinder capacity than 
any of its competitors in the same class. The workman- 
ship and proportions of the engine are excellent, and it 
would undoubtedly have made a much better run had it 
not been compelled to work with cold feed. It had been pro- 
vided with a feed-water heater fitted to an independent 
wooden tank, but it was ruled by the judges that this—not 
being included in the price~did not properly form part of 
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the engine, and its use, therefore, was not allowed. Even 
with this drawback, however, the engine did an excellent 
duty. 

No. 4.—-The engine sent by Messrs. Marshall, Sons, and 
Company, of Gainsborough, which took the highest place 
amongst the verticals, resembled in general design the 
vertical engines usually made by the firm, but it is fitted 
with a Pield boiler, this boiler being enclosed in an outer 
easing to which the engine is fixed. It was originally in- 
tended to have brought flues from the firebox into this 
casing, 60 a8 to piace the boiler proper in a hot-air chamber ; 
bat this plan was discarded, and the space between the 
boiler and casing filled in with sawdust. From the appear- 
ance of the casing, it wes eupposed by many that the en- 
gine bad an wnlagyed boiler, but of course the fact was 
that the sawdust we have mentioned formed an excellent 
non-conducting coating. The engine has a steam jacketted 
cylinder fitted with expansion slides at the back of the 
main valve, and the propertions of all the parts were very 





sub-tantial, and the work excellent For heating the feed 
water, ad arrangement is employed somewhat similar to 
Messrs. Clayton afd Shuttleworth's, eave that it is placed 
in a vertical position, and that the exhaust steam is made | 
to pass through the tubes, and the feed water to circulate | 
round them. The feed water is pumped through the heater 
on ite way to the boiler, a check valve being placed be- 





tween the two. The tubes of the feed heater, which are of 
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brass, are jin. in diameter, and they are secured at their 
upper ends by small glands Mke the tubes of surface con- 
densers, so that they ean éxpand or contract freely- 

No. 5.— Mesers. », like Mesers. I's, 
has a Field boiler, and its cylinder is steam jacketted, and 
provided with an expansiomwalve on the. back ef: the main 
slide. This oxpansion Valve, however, instead of being set 
to a permanent cut-off, is under the control of the governor, 
this being arranged oh Messrs. Robey and Richardson's 
patented plan, illustrated by us on page 387 of our eighth 
volume. This arrangement of ex gear was first 
exhibited by Messrs. Robey at the “last ‘Smithfield Show, 
and it has since been applied by them to a number of en- 
gines. 
answer its purpose exceedingly well. 
the trial it was rather unsteady, but this was manifestly 
due to the tension of the spring not being properly ad- 
justed, and to the wedges by which the eccentric is moved, 
being somewhat too free, and not to any inherent defect in 
the arrangement itself, Messrs. Robey’s engine, like almost 
all the other verticals, is mounted on a base plate forming 
a feed-water tank, a portion of the exhaust steam being 
turned into this tank for heating purposes. 


No. 6.—Messrs. Davey, Paxman, and Davey’s engine is | 
simply a plain well-made vertical engine with a single | 
Its | 
performance was excellent, a fact due to the good workman- | 


ordinary slide valve and steam jacketted cylinder. 


ship of the engine and high evaporative power of the boiler, 
which is constructed on a plan just patented by Mr. Pax. 
man. Pending the completion of Mr. Paxman’s patents, 
we shall defer giving particulars of this boiler, but we hope 
shortly to publish engravings and fall deseription of it. 

No. 7.—Messrs. Ashby, Jeffery, and Luke’s engine is 
another specimen of plain good workmanship. It has a steam 
jacketted cylinder and expansion valve on the back of the 
main slide, and the boiler is of the vertical tubular class con- 
taining 37 tubes 13 in. in diameter, a portion of these tubes 
having their clear area diminished by the insertion of a kind 
of internally flanged ferrule at the upper end. The fire- 
grate is annular, and consists of a casting forming bars 
which radiate from a central lump of fireclay. 

No. 8.—Of Messrs. Riches and Watts’s engine we pub- 
lished an engraving and description on page 43 of our last 
number, and it will therefore be unnecessary that we should 
give particulars of it here, 

No. 9.-—f Messrs. Hancock and Foden’s engine we need 
say little. It is a plain vertical engine, with a cylinder 
not steam jacketted, and with a boiler not lagged, while 
the distribution of the steam is effected by an ordinary 
slide valve The boiler has a firebox merely provided with 
@ cross tube, and altogether the engine is one which stood 
no chance against its higher class rivals. Its trial, how- 
ever, possessed considerable interest on account of its being 





It is a simple and effective gear, and appears to | 
During a portion of | Eagles, of London, and which was described in the cata- 


| logue as being made by Messrs. Donnison and Son, of the 


| corner of this firebox a flue 





a fair representative of hundreds of vertieal engines by dif- 
ferent makers now ia use in all parts ofthe coantry. 

Né.10.—Mr. W. N. Nichelson’s engine was also of plain 
constrifetion, with an un boiler, and unlagged and 
unjackétted cylindér, this der being fixed at the base 
of a pair of staridards, by which the ‘crank shaft is sup- 
ported. The enginé is, in faet, a réepreséntative of the 
ordinary Be pyro engities made by Mr. Nicholson, 
except in. te cross the firebox, the 
boiler is fitted bow pgabed ty dcr a> During the 
run the boiler primed very badly, a fact which, we think, 
was to some extent due to the Field tubes being packed too 
dosely. 

No. 11,—The engine sent for competition by Mr. T. D. 


Orchard-street Works, Newcastle-upon-Tyne, is one of the 
most curious specimens of steam engine construction which 
it has ever been our lot to see tried. In reply to an inquiry, the 
gentleman in charge of the engine informed us that “ she is 
not much to look at; but she’s got a wonderful lot inside ;” 
but we regret to say that any good effects of the wonder- 


| ful internal arrangements referred to were perfectly invisible 


during the trial, What the “ wonderful lot inside” may be 
supposed to mean we are unable to say; but to the external 
observer the engine is simply a very bad engine indeed. 
The boiler, which was not lagged, had a firebox pro- 
vided with a pair of cross tubes, and from the ‘upper 
leads upwards and out- 
wards to the chimney. During the run the base of 
this chimney was almost red hot, and as the gauge- 
glass was set so that when the water was at “ half- 
glass” the flue leading to the chimney was barely covered, 
many who saw the state of affairs preferred to witness the 
conclusion of the trial from a distance. The cylinder, 
which is merely protécted by some wooden lagging strips, 
is fixed horizontally to the bedplate, every facility being thus 
afforded for the collection in it of any water carried over by 
the steam into the long descending steam pipe. By the 
aid of this arrangement, by being unprovided with a feed- 
water heater, or an ashpan and damper, by placing the fire- 
bars wide enough apart for the coal to fall through in lamps, 
and by an extraordinary arrangement of parts generally, the 
designer or proprietor of this engine was enabled to consume 
comfortably seven and a half times as much fuel per horse 
power es the first prize engine, and thus get his trial over in 
half an hour. At the same time he was enabled to get the bed- 
plate so hot inside that by the aid of some water sprinkled 
on the outside from a leaky pump, it was aplit right 
through just as the trial was com Seriously, how- 
ever, something should be done to discourage, if not indeed 
to entirely stop, the manufacture of such engines as this— 
engines which can only prove a source of endless trouble 
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and those who purchase and 

‘An earnest condemnation of such engines by the 
the Royal Agricultural Society would no doubt do 
much to promote this end, and we can only express ¢ wish 
that such acondemnation may be forthcoming, In saying this 
we are actuated by no feelings against the makers of such 
engines. We believe that such engines are made simply 
on account of there being a class of people who buy them 
because they know no better, and the proper course’ is, 
therefore, to make the faylts of such engines so notorious 
that the demand for them may cease. Once let this state 
of affairs be attained anid we may rest assured that their 
manufacture will cease also. ' 

It will be seen from our Table that in no case did an en- 
gine with a vertical boiler stand any chance against an en- 
gine with a boiler of the ordinary multitubular type, and 
we may add that in respect to floor area occupied, the 
vertical in but few cases possessed any material advantage 
over the horizontal engines. The subject of vertical v. 
horizontal tube boilers, however, is one which it qould be 
impossible for us to treat fully here, and we must therefore 
leave a discussion of the question for some future occasion. 


Fixep Enxcixes wrrnovur Boiers. 


No. 1.—Mesars. Clayton and Shuttleworth’s engine is just 
such a well-designed and admirably-finished piece of work 
as might be expected from the great Lincoln firm. Its 
general dimensions are the same as those of the engine sent 
for trial by the same makers to the show at Bury St. Ed- 
munds in 1867, and they are indeed identical with those of 
the ordinary “‘ten-horse” engines sold by Messrs. Clayton 
and Shuttleworth—a point worthy of special notice, The 
cylinder is steam jacketted, and has short steam pas- 
sages, the distribution of the steam being effected by short 
slide valves, with expansion valves on the back. These 
expansion valves are under the control of the governor, the 
variation in the degree of expansion being effected by alter- 
ing the travel of the expansion slides, and not by moving 
them on the spindle, as we think is the preferable plan, 
where a sharp cut-off is desired. The expansion-valve 
spindle in Messrs. Clayton's engine is coupled to a slotted 
link vibrating on a fixed centre on the bedplate, and the 
governor alters the travel of the valve by raising or lower- 
ing the end of the eccentric rod, which is coupled to a block 
sliding in the slot of the link just mentioned. The governor 
gear is very neatly worked out, and it is planned so that by 
merely slackening one belt and tightening another the 
governor may be made to control the engine by means of 
the throttle valve instead of by acting on the expansion slides. 
The arrangement adopted for clearing the steam jacket of 
the water resulting from condensation is one well adapted 
for use at such trials as those at Oxford. It consists 
merely of a vessel placed beneath the cylinder, and fur- 
nished with two cocks, one—the upper one—-communicating 
with the jacket and the other with the atmosphere. Under 
ordinary circumstances the upper cock is open and the lower 
one closed, and the water arising frony condensation thus 
collects in the vessel. To discharge’ it the upper cock is 
shut, and the lower one opened, when, of course, the water 
is at once ferced out by the steam generated from the water 
on the relief of the pressure, Of the general symmetry of 
the engine it would be quite impossible for us to speak too 
highly. The parts are throughout admiraby' proportioned ; 
there are ample wearing surfaces, good meaus of lubrication, 
and the workmanship is simply perfect. We intend in an 
early number to publish an engraving of this engine, which 
will explain its design more clearly than ‘words can do, 
We may mention here that the’run made by Messrs. Clay- 
ton and Shuttleworth’s eigine at Oxford exceeded by 
fourteen minutes mechanical time that made by the engine 
of the same makers, which took the first prize at the Bury 
Show. The actual time run was also greater at Oxford 
than Bury, being, as shown by our Table, 3 hours 44 min. 
in the former, and 2 hours 42 min. in the latter case. 

No. 2.—The 10-horse engine sent for trial by the Read- 
ing Iron Works Company, made, as shown by our Table, an 
excellent second in the running, the difference in mechanical 
time between its run and that of Messrs. Clayton and Shut- 
tleworth’s engine being but four minutes. So close, indeed, 
was the competition regarded by the judges, that in the list 
of awards the Lincoln and Reading engines are bracketted 
together, the first prize being equally divided between 
them. Like the engine already noticed, that: sent by the 
Reading Company is a beautiful piece of work, and it is in 
every respect a thoroughly good example of a well-designed 
racing engine. In one respect, in fact, the Reading engine 
has more claim to be considered a “racer” than that of 
Messrs. Clayton and Sbuttleworth, inasmuch as it has a 
smaller cylinder than would under ordinary circumstances 
be given to an engine rated as “ten-horse.” In a trial 
conducted on the Royal Agricultural Society’s rules, this 
reduction in the sizé of the cylinder is a decided advantage, 
for reasons ‘which we have pointed out elsewhere. The 
cylinder of the Reading engine is of course steam jacketted, 
and the distribution of the steam is effected by a pair of 
short slides with expansion valves on the back. These ex- 
pansion slides are set to a certain cut off, and are incapable 
of adjustment whilst the engine is running. We have ied 
40 opportunity of inspecting a number of indicator diagrams 
taken at various speeds and under various conditions, from 
the engine we are describing, and they show an action of 
the valve gear which it would, we think, be impossible to 
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surrounded by a short length of pipe or nm 
expansion slide working at the back of the 
The nozzle just mentioned is merely a close fi 
of the steam pipe, no ing being used. The 
slide is so formed that the steam all passes through it 
the main valve without entering the steam chest, and the 
throttle valve is carried by the expansion slide, so that 
there is but a short length of passage between it and the 
cylinder. Although we cannot see that as far as economy 
of steam is concerned this arrangement possesses any 
special advantage, yet it undoubtedly enables the governor 
to control the engine with very great promptness, there being 
no reservoir of steam between the throttle valve and the 
cylinder as is ordinarily the case. The throttle valve is 
mounted on the expansion valve spindle, and the governor 
acts by turning the latter, the details of the arrangement, 
which we may probably illustrate shortly, being well worked 
out. The steam jacket of the cylinder is in communication 
with the valve chest, and any steam which leaks out between 
the nozzle on the expansion slide and the steam pipe which 
enters it, passes into this jacket, the circulation in the latter 
being maintained by drawing off steam from it for the sup- 
ply of a donkey pump. This donkey pump, however, was 
not worked during the trial, nor did the conditions of the 
latter admit of the employment of an arrangement forheating 
the feed water by the exhaust steam with which the engine is 
fitted. Amongst other details of the engine differing from 
those in general use we may mention the connecting rod 
which has FT ends, to each of which the brasses are secured by 
a pair of strap bolts passing round them, a cheap plan, no 
doubt, but one which we scarcely like. The slide bara, too, 
have Y/-formed faces, the face of the upper bar having a 
projecting, and that of the lower bara hollow Y. The 
angle of the sides of the Y is 45°; but it would be better 
to make it much flatter, as. with such a steep angle .the 
frictional resistance due to the thrust of the connecting rod 
is materially greater than with flat surfaces. We have 
devoted considerable space to Mr. Underbill’s engine, 
because although there are some things about it we object 
to, yet it bears evidence of much originality of design, which 
it is pleasant to find im these days when copyists so abound, 
Before leaving Mr. Underbill’s engine, we may mention 
that, in preparing it for trial, the owner was, in our opinion, 
placed most unnecessarily to considerable trouble and some 
expense. The engine arrived at the trial_ground mounted 
on a wooden frame provided with two pairs of carrying 
wheels, this frame being manifestly as distinct from the 
engine as if the latter had been mounted on a railway 
truck. By some whim of the authorities, however, it was 
not considered entitled to the name of a “fixed” engine 
until it had been dismounted from ite wheels and packed 
up on timber at considerable trouble, and even then a notice 
had to be painted on the wooden frame announcing that it 
formed no part of the engine—a notice which might with 
equal reason have been painted upon every piece of timber 
packing employed. 

No. 5,—-Mesars. E. R. and F. Turner’s engine is of a 
pattern of which several have been already made by — the 
firm, and it is a plain, straightforward engine, capable ‘of 
doing good service in ordinary work. Unlike the other 
engines tried, it has a disc crank, the fly-wheel shaft being 
straight, and having only one bearing on the engine bed- 
plate. In such ag trial as that at Oxford this arrangement 
was undoubtedly a disadvantage, as it was impossible under 
the cireumstances to support the second bearing of the fiy- 
wheel shaft with that rigidity which was desirable, and 
hence a certain amount of extra friction. The cylinder is 
steam jacketted, and the distribution of the steam is effected 
by a pair of short slide valves, with expansion valyes at the 
back. In order to maintain the short ports, and at the same 
time enable the main slide to be coupled to its eccentric by 
a straight eccentric rod, Messrs. Turner have divided the 
bearing of the fly-wheel shaft next the crank disc inte two 
parts and bave placed the eccentric between them, a 
* dodge” which is new to us. The expansion valves have 
a variable trayel adjustable hy the govervor, the arrange- 
ment—which bas been succe-sfully employed -by Messrs. 
Turner for some time past— being something like Messrs. 
Clayton and Shuttleworth’s revered. Thus’ in Messrs. 
Turner's engine the expan-ion eccentric is coupled per- 
manently by its rod to one point in an oscillating slotted 
link, and the sliding block in this lith, which is raired and 
lowered by the governor, is coupled by a rod to, the expan- 
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sion valve spindie. The range of cut-off affurded by .this 
gear is from 44, to about §. We should mention that duri 
the trial of Messrs. Turner’s engine the counter on the 


brake failed to record no less than seventeen times, and)for 
the number of revolutions thus slipped the judges made an 
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manner. 

It may be interesting 
of the Society's boiler by 
the stationary engines 
lecomotive type, made Mr. 
Battley, of Northampton, and has a t. 10 
by 2ft. 10 in. wide inside, and 2 ft. 6}in. high above the 
firebars, while the barrel contains forty-two tubes, 7 ft. 5 in. 
long by 3in. in diameter. ‘The firegrate area is about 6.2 
square feet, this area, however, being reduced in many of 
the trials by placing a course of firebricks, 3 in. wide, down 
each side. The draught is, as we have before explained 
maintained by a fan in the chimney, this fan being driven 
as required by a small portable engine. Leaving its great 
age and doubtful condition out of the question, the boiler is 
very far from being a bad one, and in the course of the 
trial of the Reading lron Worke Company's engine it eva- 
porated 9.37 lb. of water per pound of coal burnt. 
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THE SHOW OF THE ROYAL. AGRICUL- 
TURAL SOCIETY AT OXFORD; 

Turrty-oxe years ago, in the year 1839, Oxforll was 
the ‘scene of the first méeting of the Royal Agricultural 
Society of England. At’ that date the implements used on 
the farm were rpacr ond f féw in umber, and they were 
such as could be entirely by country smiths and 
wheelwrights. Farniers had then not become accustomed 
to the aid of steam; portable engines were unknown, and 
steam cultivation was scarcely thought of as a practical 
matter, although sulggestions to ‘employ steam power for 
cultivating purposes been made long before, as the 
records of the Patent Office show. Reaping machines also, 
although invented by the Rev. Pattick Bell in 1826, and 
actually used by him in 1827, did not take their place 
amongst recognised farm implements until long after 1839 ; 
and even thrashing machines were at that date very crude 
affairs compared with the admirable machines of the present 
day. Indeed, the combined thrashing machine was not known 
until it was introduced by Mesars. Tuxford in 1844, and even 
five years later, at the Norwich Show of 1849, it was found 
that in some of the machines tried no less than 75 per 
cent. of the power applied to them was absorbed in 
overcoming frictional and other internal resistances. 
Then, again, in 1839 there were great difficulties to be 
overcome in the way of transport, which are in the 
present day almost anknown, and, in fact, in these 
times of railway communication it is difficult to fealise the 
troubles attending the transport of machinery thirty-one 
years ago. Taking all the matters into consideration, there- 
fore, it is not to be wondered thatat the Oxford Show of 1839 
the exhibition of implements was an exceelingly poor one, 
occupying but a small portion of the show grourid, while the 
list of awards for agricultural implements included but one 
gold and three silver medals and a special prize of 51. 

‘We must not, however, dwell longer on the past, buat 
mtist proceed to give some account of the meeting which 
has, during the present and past weck, served to enliven 
the good old city of Oxford. To the majority of our 
readers the position of a show yard is a matiér i no en- 


p BeQuENer, their scle interest lying io its contents; but, not- 


withstanding this, it is worth while to rece Liat the nite 
of the present Oxford Show is by the side of the id Wovpa- 
stock-road, thar it is distant a little more than a & ile ipom 
the High-street, aud that the entrance and exit here. been 
so placedthat a vieltor to the iu plement cepartiyens sue 
the pleasure of walking or riding down a dusty read for 
some few hundred yards outside the fence, past the point he 
wishes to reach, arid then Walking back s corresponding dis- 
tance inside. “The fact f that the «nt mice pales Laye Leen 
at the side, midway between the cattle and implement 
visions of the yard, and this, together with a steep dipin 
the ground at Oxford end, causes the at dt a 


ance of the show, a8 On eritering, to be vy: 
to hs tied diseuble’ af Wiuatheobes ti ao As far 
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endless lines of shedding, that we could consign to some 
secluded spot at least one half of the exhibits the stands 
contain. Sewing machines, wine bins, refrigerators, sausage 
machines, knife sharpeners, and even gravestones, may be 
very good things in their way, bat to have them continually 
turning up in places where one desires to find something 
new in agricultural machinery, is simply an unmitigated 
nuisance. It would earely be possible, by the exercise of a 
little discrimination on the part of the committee of manage- 
ment, to ensure that all exhibits not strictly connected 
with agriculture should be collected together in some part 
of the ground where they could be visited by those who 
desired to do so, but where they would be out of the way 
of those who didn’t. Another matter in which a reform is 
needed is in the license now given to the exhibition of 
duplicates. A corn-dressing machine, for instance, may be 
an interesting exhibit to many people, but a dozen similar 
dressing machines arranged in a row b t 
Almost worse is the exhibition by agents of machines not 
of their own manufacture—a practice which leads to an 
endless repetition of duplicates. We have no desire to ex- 
clade agents’ stands in toto—indeed, in such meetings as 
those of the Royal Agricultural Society they are almost a 
commercial necessity ; but we think that all visitors to such 
shows would be materially benefited if such agents were 
allowed a division of the showyard to themselves where 
their stands would not interfere with the search after things 
which are good and new. 

Leaving, however, for the present, the subject of agri- 
cultural show improvements, let us consider what has been 
done at Oxford within the last few days. Jmprimis there 
have been the engine trials, of which we have given an ac- 
count on another page, and which have, as usual, possessed 
strong interest for engineers. Then, again, there have been 
trials of mills,/ of chaff cutters, of crushing milla, of flax 
machinery, of horse gears, and of a variety of other imple- 
ments, with results which are recorded in the lists of awards 
appended to the present notice. All these trials took up con- 
siderable time, and it is doubtful how much more time they 
would have taken up, bad it not been for the assistance ren- 
dered by the admirable little traction engine with a crane in 
front, exbibited by Messrs. Aveling and Porter. During the 
past week this little engine proved itself to be the judges’ true 
friend, bringing and taking away things at their bidding, 
and saving them hours of delay, and an endless amount of 
trouble and vexation. We are glad to hear that the Royal 
Agricultural Society are likely to make arrangements for 
permanently hiring this engine for use at their shows, and 
we are certain that they could not do better. 

Of all the series of trials conducted during the present 
meeting, none has required more patience and labour than 
the testing of the horse-gears, and in no case, we venture to 
say, has the time of the j been employed less usefully. 
Horse-gears, although still used—and somewhat largely 
used in some districts—are rapidly becoming out of date, 
and we greatly doubt whether the results obtained from the 
trials of such gear will be worth the trouble expended 
on them. The method of testing the horse-gears adopted 
in the present instance was as follows: The horse-gear to 
be tried being fixed in the ground, there was placed on the 
top of it, over the junction of the horse bars, a large wooden 
drum, on which a long hempen rope was coiled. The end 
of this rope was attached to a dynamometer, which in its 
turn was attached to one of Messrs. Aveling’s traction 
engines, and this engine was made to haul upon the rope, 
and ancoil it from the drum at such a rate as to give to 
the ends of the horse bars a speed about equal to that 
which they would attain if horses were coupled to 
them,—namely about 24 miles per hour. The belt pulley of 
the horse-gear on the hand was connected by a belt 
with one of the friction brakes, and this brake was loaded 
so that at the speed at which the gear was driven it gave out 
& power corresponding to that at which it was rated. Thus 
a two-horse gear had to give out two horse-power on the 
brake, « four-horse gear four horse-power, and so on. Of 
course, the speed of the traction engine and the average pull 
on the dynamometer being known, it was easy to calculate 
the number of foot-pounds of work applied to any gear 
in order to give out a certain power on the brake, 








== 
valuable aid, and aid, in fact, only second to that afforded 
by the energetic superintendence of operations by Mr. Aveting 
i Leaving i however, we must proceed 
to describe the exhibits at the show, and in doing this 
we deem it better to consider each class independently. 


Traction Exorves axp Steam CoLtivaTixe 
MACHINERY. 

Of the many traction engines exhibited at Oxford, none 
deserves a more prominent notice than Messrs. Aveling 
and Porter's handy little crane-engine of the * Little 
Tom” pattern, to which we have already referred. This 
little engine stands in about the same relation to ordinary 
traction engines that an elephant in his natural state bears to 
the same animal deprived of his trunk. An ordinary traction 
can pull and push, and so could a trunkless elephant, but in 
either case, in order that the tractive powers may be avail- 
able, the articles to be transported must, in most cases, be 
mounted upon a conveyance of some kind, and this is 
an operation involving considerable trouble. With Messrs. 
Aveling’s little engine no such loading up is required. By 
the aid of the crane at its frout end, it can lift any article 
to be transported, walk off with it, and put it down again 
exactly in the position it is wanted, and it can moreover 
do all this with a rapidity which is invaluable when, as 
was the case at Oxford, a quantity of heavy articles have 
to be shifted from place to place. The whole machine, with 
its hoisting, lowering, and traversing motions, is com- 
pletely under the control of one boy—and a very sharp 
boy, too, by-the-bye—and altogether the machine is 
one the usefulness of which cannot be overrated. Anvther 
exhibit of Messrs. Aveling and Porter worthy of special 
notice is their new 5-horse agricultural locomotive—a little 
engine which during the past week has been doing work 
only second in usefulness to that performed by the engine 
already noticed. This 5-horse agricultural locomotive is 
really a very simple form of traction engine, weighing 
about 5 tons, and specially intended for farm use. 
During the show Mr. Aveling has had this engine 
at work, giving off ten actual horse power on 
the brake with a pressure of from 50 to 551b. per 
square inch: and before the engine was sent to Oxford, we 
witnéssed a trial of it at Rochester, during which it was 
worked steadily against a brake load equal to 15-horse 
power, the boiler furnishing an abundant supply of steam 
at a pressure of from 80 to 85 1b. per square inch. In this 
engine the side plates of the firebox casing are continued 
backwards, and between them there is bolted a stiff cast-iron 
frame, by which the crank shaft bearings and also the bear- 
ings for the counter shaft of the gearing and for the driving 
exie are carried. The wheels are driven entirely by gear- 
ing, no pitch chains being used, and the arrangement besides 
being a thoroughly good and substantial one enables the en- 
gine to be erected at a much more moderate cost than when 
several brackets have to be fitted to the boiler in the ordi- 
nary way. Another reduction in cost also is effected by the 
substitution of a very simple form of reversing gear for the 
link motion. This reversing gear consists simply of an 
eccentric mounted on a sleeve capable of being turned on 
the crank shaft by means of a lever having a pin entering a 
spiral slot cut im the sleeve. Thus by moving the lever 
parallel to the crank shaft, the eccentric can be turned round 
from the position corresponding to forward to that re- 
quired for backward motion, or vice versd. Within certain 
limits, also, this gear can be used as an expansion gear, but 
the range of expansion obtainable by it is but moderate, 
on account of the rapid increase effected in the lead of the 
valve as the eccentric is moved round from its full gear 
position. 

Besides the two small engines we have mentioned, 
Messrs. Aveling and Porter are also the exhibitors of a 
steam road roller of the same patiern as that which did 
such good work at Manchester last year, and which was 
illustrated by us on page 19 of our last volume; and also 
a 20-borse steam ploughing engine intended for use on the 
direct two-engine system. This engine has a pair of 10 in. 
cylinders by 12in. stroke, and it is altogether thoroughly 
well proportioned and substantially built. 


Of the remaining exhibits in the class of which we are 
now speaking, and of the still more numerous exhibits in 
other classes, the demand upon our space compels us to defer 
giving an account until next week ; and we must therefore 
conclude our present notice by a list of the awards, so far 
as they have been at present made public. The following 
list, however, does not include the engine awards, which we 
have given on another page of the present issue. 

Sectriow LI. Horse Gears —Class 1.—For the class of 
= for one horse, 103. Awards not published. Class 2.— 

‘or the class of gears for two horses, 102. Awards not pub- 
lished. 

Sectros II]. Mrtis—Class 1.—For the class of mills, 
with stone grinders, for grinding veultural uce into 

‘ John Weighell, 87. ; 

E. R. and F. Turner, 7/.; Marshall, Sons, and Co., 51 ; 

ing Iron Works Company, and Smith and Grace, com- 

Class 2.—For the class of mills, with metal grinders, 
for feeding purposes, 





Co., 61.; 
Class 2.—For the class of ob 
small cake, to be worked by hand power. 101. ( 


Sreamine Aprparatus.—Class 1.—Fo 
for the preparation of food 
rd, and Co., 12/.; Amies, Bar- 
and Co., 81. 

Secrion 1X. Darey Imptemunts.—Class 1.—For the 
class of churns worked by hand power, 107. Robert Tinkler, 
4i.; G Hathaway, 3/. 10s.; Thomas Bradford and Co., 
27. 10s.; Thomas and Taylor, highly commended; Richard- 
son and Robertson and W. Waide, commended. Class 2.—For 
the class of churns worked by any other power, 10/. Robert 
Tinkler, 47. 10s.; Robertson and Ri 8l.; Thomas 
Bradford and Co.: 21. 10s. Class 3.—For the class of cheese 
tubs, 107. Mellard’s Trent Foundry, 31. (The judges have 
withheld the balance of the amount off for this class). 
Class 4.—For the class of cheese presses, 101. Southwell 
and Co., 41. 10s.; Mellard’s Trent Foundry, 3/.; J. Cornes 
and Co., 2/. 10s. Class 5.—For the class of other dai 
utensils, 107. J. Cornes and Co., for curd drainer, &c., 
21. 10s. ; Southwell and Co., for curd mills, 27. 10s.; Carson 
and Toone, for cheese-turner and general collection of cheese- 
making apparatus, 2/. i0s.; Allway and Son, for general 
collection of utensils for butter-making, 2/. 10s. 

Secrios X. Bows Mitis—Class 1.—For the class of 
bone mills to be worked by steam or other power, 20/. Bever- 
ley Iron and wage pany, 9l.; Beverley Iron and 
Wagon Company, 6/.; W. Croskill and Sons, 5i. 

SxEcTiIon tr Guaso Breaxens.—Class 1.—For the 
class of guano breakers worked by hand power, 20/. The 
prize is withheld for want of merit. 

Secrion XIL. Corromirs Mitis.—Class 1—For the 
class of Coprolite Mills, 10/.; E. R. and F. Turner, 107. 

Sscriow XIII. Fiax Bresaxive Macutnes.—Class 1.— 
For the class of flax breaking machines, 10/.; John Eliot 
Hodgkin, 6/.* ; John Eliot Hodgkin, 4i.t 

Section XIV. Tiurew Macutyery—Class 1.—For the 
class of machines for the manufacture of draining tiles, 15/. ; 
J. D. Pinfold, 81.*; J. Whitehead, 7/.+; Edward Page and 
Co.—commended. 

Section XV. Dratyrxe Toors.—Class 1.—For the class 
of ini tools, 10/.; Hunt and Pickering, 6/.; Clarke 
and Son, 41; F. Parkes and Co.—highly commended. 

MisceLLanxous Awagps.—To agricultural articles and 

Amies, 


therein, 
Co.—portable metal corn i 
tus; Amies, Barford, and Co.—Campains’ 
patent anc for steam cultivation ; W. Barton—cot , 
patent cooking stove; J. and F. Howard—patent self-acting 
apphance to rake ; G. Murray—collection of models 
for a cheese factory; Pooley and Son—automatic grain 
seale; Robey and Peg, ae ES self-feeding apparatus 
for threshing machine; J. and B. Sainty—patent wood 
covering for temporary buildings, &c; James Sinclair— 
Gonees Se ee. (The remaining medal has not been 
awarded.) Highly . Amies, Barford, and Co.— 
ap Ee 


steam paratus ; 

Son—patent double brake on wagon ; ws and Stewart 
ae windlass for steam cultivation; Beverley [ron 
and Wagon Company—self-acting sheaf delivery to reaping 
machine ; Thomas Corbett—im t in hand clover- 
seed barrow; James Davey—improved cart harness; J. 
Fowler and Co.—traction engine on springs; Hart and Co. 
—self-registering corn wei machine » Wiimee and Sens 
—improvement in hay corn elevator; Hornsby and Sons 
—combined corn dressing and screening machine; T. 
Hunter—Dickson’s patent double drill turnip cleaner; T. 
MacKenzie and Son—reaper and mower knife grinder; G. 
W. Murray and Co.—combined double furrow plough and 

subsoiler ; Thomas Perkins— t folding shafts for reapin 

and mowing machines ; inforth and Son—improv 
t corn screen; Kichmond and Chandler—litter cutter ; 
. and B. Sainty—improved cattle crib ; Southwell and Co.— 
mates in ridging plough; William Smith—sheep 
; R. W. Thomson—patent road steam engine. Com- 
mended. J. P. Barford—improved carriage jack; Henry 
Denton—improvement in a chain.herrow carriage; Mac- 
. - ; ‘4 


Kenzie and p and 
tiles; J. and B. Sainty— 
3 J. B. Sainty—sheep fencing ; 

netting. 
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THE CHARTERED GAS COMPANY’S WORKS AT BECKTON; SCRUBBERS AND PURIFIERS. 
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THE arrangement of the scrubbing and purifying ap- 
pliences at the Beckton Works of the Chartered Gas Com- 
pany is shown to a general plan and section in the above 
engraving, and the ‘details of the scrabbers are given upon 
page 62. It will be remembered 
vol. ix, page 100,) that two spaces are set apart for the 
purification of the gas, one on each side of the great retort 


houses which occupy the centre of the company’s ground. | 


Only one of the purifying houses will be erected’ at 
present, and the building stands to the rear of the exhauster 
house. 
this space containstwo purifying houses, each 77 ft. 3 in. 
wide, and 250 ft. 6 in. long, leaving a central yard 96 ft. in 
width, and 250 ft. long, down which the scrubbers are 





(vide ENGINEERING, | 


Its dimensions are 250 ft. by 250 ft. Gin., and | 


2? ~ er ~ cor ~ ey - wees ~ er oe 


disposed in two rows. We have already described and of a scrubber to an enlarged scale. The foundations, which 
illustrated this part of the works so fully, that it is un- | are carried down about 6 ft. Gin. below Trinity high 
necessary to give any space to a notice of the buildings | water, consist of a combination of planking and concrete, 
themselves, further than to repeat that the purifying tanks | two layers of 2 in. elm planking laid at right angles to each 
are placed upon a series of cast-iron columns, supporting other, being placed in the bottom of the excavation, and 
timber joists and framing, upon which the tanks rest, the | covered with 2 ft. of concrete, and this is surmounted with 
floor level of this stage being placed about half way between | two other tiers of elm planking, also 2 in. thick, and laid in 
the ground and the wall plates of the roof. Ten scrubbers |.« manner similar to the set. 
are placed within the yard between the two purifying | circular foundation is 24 ft., and it 
houses, placed 60 ft. 3 in. apart transversely, from centre to 
centre, and 30 ft. apart longitudinally. The details of these 
scrubbers are very fully shown on page 62, from an inspec- 
tion of which the construction will be thoroughly under- 
stood. Fig. 3 is a half vertical section, and half elevation 
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and is stiffeced around its circumference by an angle | 
iron 4ia. by 8) in. by i in., together with radiating | 
‘T-irons, aud jin. cover strips, as shown im Pig. 4.) 
In addition to these two circular cover strips 4 in. by 4 in. 

are employed. The plates which form the side of the | 
scrubber are jy in. for the bottom row, and 4 in. in thick- | 
ness for the upper rows, fnternally it fs stiffened with | 
vertical T itons 4 in. by 8 in, by 9 in, aad externally by | 
4 in. by } in. cover strips. Pig, 12 shows a detail to a | 
larger ecale of the way in which thé connexions are made 

between the bottom and side plates and the vertical T iron 

framing. Manholes with covers jin. in thickness are) 
placed at intervals in the scrubber to admit of charging | 
them or of withdrawing their contenta. Two stages for | 
carrying the coke, or filtering material are placed within the 
scrubbers. The lower one being placed 6 ft. 6 in. above | 
the bottom and the second one 9 ft. 6 in. higher. | 

These stages are supported on angle iron rings 4 in, by | 
34 in. by Sg in. fastened to the shell of the sernbber, as | 
shown in detail, Fig. 10, and in the centre to the cast- | 
iron flanges of the stand pipe shown in Fig. 3. The | 
staging consists of radiating ‘FT trons 4 in. by 4 in. by pin. | 
The covers of the scrubbers are made of H in. plate dighed, 
and stiffened by radiating strips and ‘T irons, and fastened 
around the circumference by an angle iron 4 in, by 34 in. 
jin. The position of the inlet pipes from the exhauster is 
shown upon the general plan on page 59, and also in 
Fig. 1, page 62. It is a 24 in. cast-iron main made in 
12 ft. lengths including the sockets, and russ along the 
whole distance occupied by the five scrubbers, connexions | 
with valves being made wiih the main and each scrubber. 
They are also coupled together longitudinally by pipes, 
communicating with the cast-iron stand pipe within the 
serubber, see section, Fig. 3, and a right-angled branch 
joins to the long main, which runs in front of the scrubbers, | 
and connects at the end with the purifying tanks. 

On Fig. 3 the arrangement of these mains is partly shown 
in section ; it will be seen from that figure that the 24 in 
main is connected with a pipe 18 in. in diameter, that runs 
into the cast-iron standpipe in the middle of the scrubber. | 
This is also 18 in. diameter, and rises to within 3 ft. 6 in. 
of the scrubber that is a little above the top | 
level of the coke, which rests on the upper staging before 
described The apparatus employed in feeding the water 
is clearly shown in the drawings. Rising from the top of 
the standpipe is a cast-iron bracket (Fig. 8), made with a 
socket at its upper end, aod containing a gun metal bear- 
ing, upon which a spindle revolves. ‘This spindle is carried 
through a staffing box to the outside of the scrubber cover, 
and has a drum, and, at a higher level, a bevel wheel | 
mounted upon it. This latter gears into a similar wheel | 
placed on a shaft which extends along the whole line of 
scrubbers (see general plan, page 59, and Figs. 1, 3, and 5, 
page 62.) This shaft runs in bearings placed on the top of 
the scrubber, as shown. Upon the spindle, shown in Fig. 8, 
and in the sections, Fig. 3, is placed a wheel, the diameter 
of which is only slightly less than that of the interior of the 
In Fig. 6 the construction of the wheel is clearly 
shown. At equal distances apart on the cover of the scrubber 
three brackets are placed (see plan, Fig. 5, and detail, Fig. 
14). Each of these brackets carries a water pipe working in a 
stuffing-box at the lower end, and with a pulley mounted 
upon it; above the bracket the pipe terminates in a 
qock, and from this another pipe leads upwards into a 
¢ylindrical water chamber, through the top of which a 
third pipe descends, forming a water joint, as shown. This 
terminates in a trumpet month, Fig. 14, which receives the 
water from a horizontal pipe running along the top of the 
scrubbers, and furnished with a cock immediately over each 
trumpet mouth. The drum or the vertical spindle being | 
set in motion by the gearing, before described, the belts | 
upon it cause the three water pipes to revolve also, and 
these latter being carried down within the cover of the 
scrubbers, where they are bent round, as shown ia Pig. 3, 
allow the water to drip in a circular path through perfora 
tions in the pipes. The paths described are shown in 
dotted lines upon the plan, Fig, 6. 


cover, 


ecrubber 


The arrangement of the purifying tanks is shown in the 
plan and sections ea page 59, and their construction may 
be understood fiom the following description: Each tank 
is 25 ft. internal diameter, andthe depth is 6ft. The sides 
and bottom ore formed of 4 mM. boiler plate. In the centre 
of the bottom of each tank is a cast-iron discharge valve, 
2 ft. Gia. internal diameter, at the lower end, and 3 ft. 6 in. 
at the upper. This valve is made with flanges tep and 
bottom, the latter being bolted to the tank. It is provided 
icover of boiler plate 4 in. thick, fastened by 
brackets to a bar which secures it in its place, but which, | 


with a dish 


being locked by a wedge, is speedily removed by gearing | 
hand driven, when it isn desired to remove the purifying 
material. Arranged in three circles within the tanks are 
small brackets bolted to the bottem, carrying the T-irons 
which sapport the east-iron These brackets are 
i4 im high, and the T iron rings are 3 in. by Sin. by ¢ in. 
At a height corresponding with tx tap af the brackets an 
angle tron, 4in. by 4 in. by vy; in., runs around the inside 
of the tank, and besides stiffening it, serves to support the 
grid plates carrying the purifying material. On the out 

side, an angle iren, Jin. by 5im. by Zin, rons round the 
tank 3 ft. Gin. from the beitom, and to this is rivetted s 
ring of } in. beiler plate, and an angle iron, 2} in. by 2} in. 
by $in., whieh forms the botiem of the water joint, the 
sides being made with }in. plate, placetl so as to leave a 


skeoves, 





| in Semall segments, so that they are easily 


|may be required. 


clear space of 6 in. all around the outside of the tank. At 
the top of this outer circle is placed a cast-iron mould- 
ing, and on Tt ¢ight brackets are spaced around the tank 
curved over at the upper end, and carrying a screw, by 
which the cover of the tahk is decutely Kept in place. 
cover is also formed of } in. boiler plate, and is 25 ft. 6,4, in. 
in diameter, the sides are sufficiently deep te rest. at the 
bottom of the water seat, and the top is stiffened 
T-irons that radiate from a ceptre plate, to 
fastened a ring for raising the cover 
The top plates are bi. thick. An 
the gas, 12in, by 1ft Opin. is attached to the side 
of each purifier to the inlet pipe. The périf 
material js carried upon cast-iron perforated plates, which 
rest upon the “T-irons, as described. They ate  minde; 
handled, and can 
be removed with facility. The arrangement of mains ts 
very clearly shown in the plan upon the preceding page. 
From an inspection of the deawing it will be evident that 
the valves are so disposed, that any number of the purifiers, 
or any combination of them, can be worked ether. 
When such a namber of tanks are included in a grotp, as in 
the present case, of course some complication of the valve 
arrangement is unavoidable, but the advantages gained by 
the miode adopted are very considerable. A rising’ main 
from the end of the pipe running in front of the serubbers 


| Ie carried to the level of the tank floor in the purifying 


house, and extends across its whole width: From it two 
mains tun longitudinally the length of the house, the one 
midway between the tanks, the other on the opposite side, 
and this leads away to the meters. Dividing the tanks into 
groups of four, we find a set of six valves belonging to each 
group, besides the ordinary sluices by which communication 


| between scrubbers and purifiers is opened or closed. By 


means of these valves connexions can be made with two or 


| more purifiers, so that as many can be placed into service as 


Transverse pipes 18 in. in diameter also 
connect the longitadinal mains. 

NOTES FROM THE NORTH. 
Grascow, Wednesday. 


Glasgow Pig-Iron Market.—The following .is the general 


report for the week ending to-day: The warrant market has | 


been in a state of intense excitement during the past week, 
and @ serious fail in prices ha taken place. On Monday 
58s. 6d. was the elosing price. On Tuesday the market im- 
proved, but gave way again, large business being done at 
52s. Sd. cash, and 52s. 6d. a month. Latest reports make 
the market elose sellers at 52s. 6d. cash, and buyers in a few 
days. No. 1 Coltness is quoted 66s.; No. 1 Gartsherrie, 
65s.; No.1 G.M.B., 53s. 6d.; No. 3 G.M.B., 528. 6d. How- 
ever, it must be noted that the value of makers’ iron is 
rather indefinite, being difficult te give relinble quotations ; 
meanwhile, it has not fallen so much as warrants. This 
(Wednesday) forenoon the market opened depressed, and 
Sts. 6d. cash was accepted, and the market was suddenly 
closed until to-morrow. Stocks at several of the furnaces 
are increasing. 


Shipments. 


Week ending July 17, 1869 
» 16, 1870 


Toms, 
11,589 
” ” 8,794 
Decrease gee tie te 2,795 
Total increase since 25th December «-. 312279 
Imports of Middlesbrough Pig Iron into Grangemouth. 
Tons. 


85,125 
23,188 


Total imports till July 16, 1870. ... we 
‘ 17, 1869 ... «ve 


” , ” 


Increase whe oF 11,937 


Iron and Engineering Trades.—The effect of the war 
news on these trades has not as yet had time to be seen. It 
will take a considerable time before the orders in hand are 
brought out. From Leith of late there have been large ex- 
ports of pipes and machinery to Prussia, which, of course, 
must now stop; but the exports of machinery from the Clyde 
to the colonies and South America promise to continue large. 
At present there is being shipped at Greenock about 500 
tons of engines and blowing machinery for a Greek iron 
smelting company, for some new blast furnaces to be erected 
in the neighbourhood of Athens. Some large shipments of 
sugar and saw-mill machinery are being made. Noright 
agreement has yet been come to in fhe ddhiteetion with the 
malleable iron workers. The Kirkcaldy i continue 
fairly employed, and a new jute factory is to be erected at 
Perth. A number of excellent orders are én liand for rails, 
India and Russia being in the market. The armour plate 
mills continue well employed. 


Aberdeen Harbour Works.—As the new south breakwater 
gets extended towards low-water mark, its formation is be- 


coming more difficult and slow. The great difficulties, how- | 


ever, will not be reached this season, as deep water will not 
be reached before winter. The diversion of the river is about 
one-fourth excavated, and two dredgers work night and day 
at the harbour entrance. Up till 30th June 42,0001. have 
been expended. 

Tay Bridge.—Copies are being exhibited here of the 
altered pians of the Tay Bridge, which have been submitted 
to the Board of Trade by the North British Railway Com- 
pany for approval, They do not show any alteration im the 
width or number of the espana of which the bridge is to be 
composed, but include most important alterations in height. 
Instead of the height being 110 ft. above high water so far 
as the main channels of the river are concerned, it is now 
reduced to 80 ft.; and corresponding redactions have been 
made on the site spans, more particularly on those upon the 
north or Forfarshire side of the river, where the spans 


6d., abolition of the truck and weekly pays, which if not 

granted to-day will result in the company’s miners striking. 

West Highland Téelegraphee—The Monitor is at present 

rela vyariogs cables acroes the sea lochs. The cables 

Fire and Loch Long are now laid, and there are 

on board cables to be laid across the Gareloch and between 
Argyleshite and Bute. 


Pollution of Rivers Inquiry—On Monday last the Royal 
Commissioners appointed to make inquiry on the subject of 
the pollution of rivers visited Glasgow, and held a meeting in 
the Council Hall, the Lord Provost of the city presiding. 
The commissioners present were Major-General Sir William 
Thomas Denison, K.C.B.; Dr. Edward Frankland, F.R.S.; 
|and Mr. John Chalmers Morton. After the Lord Provost 
| had introduced the business of the meeting each of the com- 
missioners delivered a short address with the object of calling 
forth the most pointed evidence on the subject of their in- 
|quiry. Sir William Denison said, their principal object that 
| day was just to state their case, then to examine some of 
| the special manufactures, many of which they had not 
| hitherto examined, and then, after taking samples of the 
water poured into the different streams by the different 
manufactories, to analyee them, and thus enable them to say 
what improvements might be adopted for cleaning or purify- 
ing the rivers, and getting rid of special nuisances. Then, 
| after submitting these questions to the citizens, to return in 
a couple of months—in September—and go quietly over the 
whole of the country and take samples of the water of the 
rivers before they enter a town, and as they go out of it, so as 
to know the exact amount of injury that had been done by 
passing through any human population, and the character of 
that injury. Then, again, their object was to get, from those 
engaged in manufactures, the nature of the nuisances which 
they poured in, and the remedies which they themselves had 
devised, and whether these had been successful in modifying 
the nuisances. Dr. Frankland referred in highly commenda- 
tory terms to the character of the Loch Katrine water supply, 
and in very strong language to the high rate of mortality 
in Glasgowyand to the injuriously offensive eondition of the 
Clyde. He'sfterwards stated, in reply to a question, that the 
commissioners had examined the A BC process very care- 
fully on three occasions, and their final report was now issued. 
On ‘all the three oceasions it entirely tailed to purify the 
sewage to such an extent as to render it admissible into a 
river. It ced a manure which be thought he could 
scarcely go too far in saying was practically valueless. It 
was a manure that might be sold to farmers for 5s. or 7s. a 
ton; but really, when the value came to be known, few 
customers take it, and it would not bear the expense 
of being transported to great distances, and they would have 
to give the ter part of it away in order to dispose of it. 
The matter contdined only about one-eighth of 
the manure value of the entire sewage, and this portion of 
the sewage the A BC ess would extract very completely. 
That one-eighth was just the value of 6s. or 7s., and to ex- 
tract that quantity they had an expenditure of 30s. for 
chemicals to do it. Further, the poiluted ingredients pre- 
sent in sewage could ay 4 be — ted in a very small pro- 
tion by this eavi sewage, toa t extent, 
Eo the pie ition in whi which is wee Gend--a conditon in which 
it was inadmissible into streams—a condition that, to be so 
i contained about four-fifths of the valuable manure 
constituents present in the liquid. Therefore the commis- 
sioners, after spending a great deal of time in the investiga- 
tion of this process, and taking cep Ae eget d to arrive 
at a true result, had come to the masion that it was a 
useless process for the treatment of the sewage of a town. 
During the sitting of the commission various persons ex- 
pressed their opinions on the subject in hand. Amongst 
them there were past and present municipal authorities, 
members of the Sewage Association, a member of the Clyde 
Trust, and Mr. Gavin Chapman, and Mr. E. C. C. Stanford, 
two manufacturing chemists, who have both given a lar, 
amount of attention to the subject of sewage utilisation. In 
coneluding the business of the meeting, the Lord Provost said 
| that the commissioners would see from what had fallen from 
several of the speakers that the people of Glasgow had not 
been asleep on the subjects of sewage utilisation and river 
pollution, and he intimated to the gentlemen present that the 
commissioners would be very glad to receive information 
from any person interested, but that they would prefer to 
receive the information in the form of written communica- 
tions. The commissioners afterwards inspected the river 
Clyde above and below the city,and yesterday they were to 
visit several of the mills in around the city. To-morrow 
and Friday they are to devote their attention to Paisley ; 
and Kirkintillock, Greenock, Bonhill, Alexandria, 
Renton, Hamilton, Airdrie, Coatbridge, and Leadhills will 
also be visited on subsequent days. 
uarterly Report on Loch Katrine Water Works —At 
tan colaaet union af the Corporation Water Committee 
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in a new pr pee | 
Quarter Wi and proved fatal to two of the miners ; 
the other occurred on Saturday last in the Allauton coal pit, 


The Mining Trade in Scotland.—Nearly all the miners in 
the Motherwell district who were not already working on 
the advance of sixpence day on the rate of wages, began 
to do so on Monday. ie ore ? Botice a strike was resorted 
to, but in neither case was it of long duration. As the wages 
have now been advanced to from 4s. to 5s. per day the miners 
are anxious also to secure weekly payments of wages. 
In a number of instances weekly payments have been con- 
ceded by large employers. Owing to the disturbed state of 
the Continent it is feared that the mining trade will be 
seriously affeeted. Several Prussian vessele Wiese at Burn- 
tisland and at other ports of the Firth of Forth received 
orders on Saturday not to leave for home till the seas were 
once more clear. As the cargoes of these vessels would con- 
sist almost entirely of coal, and as many of the Fifeshire 
collieries depend much on continental demand the growing 
activity in mining operations wil] certainly receive a tem- 
porary check so far as Fifeshire is concerned. 


Successes of Clyde Yachts.—Several of our Clyde clippers 
distinguis themselves highly at the Royal St. George's 
Yacht Club Regatta, held at Kingstown last week. On 
Tuesday, the first sailing match, for a cup presented by Her 
Majesty, open to all yachts of any rig, was gained by Mr. 
E. Boutcher's renowned cutter Fiona. The second race fell 
to the Foxhound, the new cutter built by Fyfe for the 
Marquis of Ailsa. On the following day, the large and 
powerful cutter Oimara, belonging to Mr. Wylie (of the 
firm of Messrs. Wylie and Lochhead) of this city, carried off 
the first prize, a cup, value 150/.—the celebrated English 
yacht Rose of Devon, taking the second, 50/. The Oimara, 
which was built by Messrs. Steele of Greenock, is probably | 
the most magnificent vessel of her class afloat. 


NOTES FROM SOUTH WALES. i 
Carpirr, Wednesday. 
The Welsh Iron Trade—At tho rail mille of the leading 
ronmaking establishments in South Wales, a considerable 
degree of activity continues to be witnessed, and now the 
quarterly meetings have been held, makers are looking for- 
ward to an gecession of orders from several of the forei 
and home buyers. Prices are firmly uphéid, and orders 
early delivery are, as a rule, not ‘accepted except at am 
advance on current quotations, and should orders flow im 
with anything like the freedom anticipated, there is every 
probability of higher rates being obtained before the close of 
the present quarter. The declaration of war between Franve 
and Prussia will no doubt have some effect on transactions 
with Continental buyers, and it is not at all i 
that ironmasters who are completing rail contracts for 
shipment to Dantzie and Stettin will experience a degree 
of difficulty in carrying out the same they little an- 
ticipated at the time of securing the orders, ae 
named being two of the Prussian ports Which will be 





closed during the time of hostilities between the two nations. 
‘Th> shipments of iron to Dantzic and Stettin this season have 
not been heavy, the total clearances to the first-named pert 
up to the elose of the past week from Cardiff and 
amounting to 4656 tons, of which 1636 tons were shi 
Cardiff by the Dowlais and Rhymney Iron 

the remaining 3020 tons were shipped at the nei 


at) 


port of Stettin only 269 — have a forwarded, Pa er i 
of which was shi at Newport essrs. Blynon 

For some few the se to Seer 
steadily i ing, but the declaration war, 

Closing of that and the port of Stettin, will mo dealt cumn 
cessation of shi during the time war is being Seaed 
by France and ia. A large amount of business continues 
to be done with the United States, in fact, the American de-+ 
mand may be said to be the backbone of the real trade 
of South Wales, the shipments during the - past 

to Fe Republi ports ting 

of which 4826 tons were sent to New York. 


§ 





| gevera 


port of Newport by the Tredegar Iron Company. To the | full time. 
/ 
;anxiously looking forward to for sev 


| 


week | enlled into service, for which a large 
to 7673 tons, |will have to be immediately laid down at several of the 
Not only ; Mediterranean ports. Atthe house coal collieries the hands 





Cardiff, and 4566 tons at Newport. The home trade is not 
rye ewes page ogg oy oe pon! 


wpe re Ae sae, ees dap anere 


Tine a « ane Regis there 


for permission to run on their lines. i 

is a good harbour, where a depdt could be formed to supply 
the whole of the south coast. Axminster is distant 
miles, and a railway ean be made to connect it with Ly 
harbour on Mr. Page’s system, for about 15,900, e i 
of r 
it 


yet to be seen whether the coal proprietors can see @ 
b themselves 





probability of rei ing earrying it out. 
Pembroke Doc ae ner the week a number. of 

massive armour . for H.M. igceeled 

been received at the above dockyard from the Sheffield Iron 

Works; and alt the establishment is being 

reduced, it is in to complete the Thunderer as 


as possible. The ships of the Channel fleet are expected to 
eae ot Pembroke, on the Ist of August next for the pur- 


of taking in coals, a | y of which has lately 
oe sent from the Aberdare Valley for that purpose. 


compan 

near the celebrated Nant-y-Mwyn lead sine (which has pai 
over 750,000/. it), and on the authority of competent 
inspectors the ambor ores are said to be of unsurpassed 
purity, while the yield will be unquestionably great. The 
company will have the advantage of commencing work 
immediately upon entering possession on a mine already 
opened out and producing ore, and with machinery 
for crushing, pumping, winding, &e., the whole of which is 


} entirely new. 


The Newport, Caerleon, and Pontypool Railway—The 
contract for the formation of the above railway will, it is 
understood, be let next month, and it will stipulate that the 
works be jeted by A 1871. The tine will be 
about eight miles long, but engineering difficulties to be 
encountered in its formation are ivi 
Pomgper aes the new line will joi the Great Western, 
and when completed that company will be enabled to reach 
Newport without running se’ over the Monmouth- 
shire, for which they have had to pay a most exorbitant 
price, and which no doubt has been the ~ 
the to constract an independent 
ohish ona ined several years ago. The Ross and Mon 
mouth Railway and bem 9 ye = ps —— - 
Railway to Lydbrook will im ali probability be completed by 
eek 1871, and when these three works are i 
the Forest of Dean coal owners will, it is anticipated, 


The Tin Plate Trade.—During the past week a slight im- 


and | provement has taken place in the tin-plate trade, and at 


1 of the works the hands employed are now working 


The Welsh Steam and House Coal Trade.—The declaration 
of war between France and Prussia will give an impetus to 
the steam coal trade of South Wales, proprietors have been 
weeks past, but 

‘ thought an improvement would be brought about 
by what will im all probability result ima Continental war. 
At this carly stage it is impossible to say to what extent the 
demand will increase, but there is no bt it. will be some- 
thing considerable, as all the navies of neutgal powers will be 
quantity of steam coal 


have American buyers been the largest purchasers of | are but indifferently employed, and will probably continue 
rails manufactured in South Wales for some time past, | so for the next month or five weeks. 


but they are looked forward to as likely to continue such 
for some length of time to come, the spirit and enterprise 
with which the railway system is heing carried out in that 

to the 


i 


at the commencement of the season, although sttor ; 
several of the ions deluyed for the ration of 
the width of gauge will find their ‘wax from the Muscovite 
empire before the close of the sutemer season, and afford 
omployment 9» ins sramber at baade at the 

mills d' , The of 
iron shipped at and during at week, 





FOREIGN AND COLA 


)NIAL NOTES. 


leeal Government with a view 
in Geestemunde for the 


, Iron Shipbuilding at Geestemunde.—It is understood that 
companies, one German and the other French, have made 
cae the 
the cessi 


to 
ion of a piece of ground 
purpose of building iron ships. 
The Turkish Navy.—An ironclad corvette has been 
launched at Trieste for the Turkish Government. She will 


Coal in India.—A field of what promises'to be excellent 
coal has been examined ee 
district at a vi called The seam is computed to 
be at least 90 ft. thick, although it is impossible to measure it 
exact ly. «Of the whole 90 ft., about two-thirds are reported 


<= 





urchase of land, ‘Bho teheihe looks feasible enough, but | 









Embassy of Pera, with a view to ite . An official 
lan for the general re-construction of Pera is stated to have 
coe approved. 


Toronto, Grey, and Bruce Railway—Theeontract for the 
first division of this line, which 
pce let to — a and 

nearly com their 
includes the 
rr and is about one mile in 
and Dennis. 


dates 


heaviest on the line, the largest bank taking 45. 
of earth. 

supported 
masonry. 
Humber, and the work upon it is being done by Mr. Shanly 


himself 


miles in length, is let to Mir. BE 
= i Mie ane ai . 
to Messrs. Walker and Burns. 
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ened five miles from 
ilkinson, who at the last 
undertaking, The second 
to and from the Humber 
iit is let to Moser. Gowdy 
this division is perbaps the 
@ubic yards 
The Humber is to be crossed by o truss anes 

two abutments and six stone piers of solid 

third division extends four miles from the 


The work on 


; 34 miles are a’ The 


at. Colombo.—The governorship of Sir Hercules 





to increase, their present “ ou’ ’ by adding a large export | Robinson in Ce lon will witness the ishment of a gas 
to their existing home trade. harbour at ry is too pany at © i; It is rather singular that when Sir 
limited in its depth and size to it the g of large | Hercules led over the interests ef Hong Kong gas was 
over-sea steamers; but am = can “ ry also in re. 
| by forwarding the coal to Alexan Docks The Darien Repediti The Desién exvlsiage ‘tion 
: i. in course of formation, and which, it is believed, will be | has been discontinued for the re dha ae Uibnoand 
} opened in the year 1871. the Guard, the vessels on the Atlantic side, have sailed for 


ar York, rae iy ng a 
impracticable nature o' on 
Isthmus was a serious obstacle on teal of carve , 


months 


Port Chalmers stone graving dock are rapidly 


The 
floating 
fidence. 


siderable 


French Antiaeny.—Writing the ather day upon | 
last new implement of destruction to ueed into 
French Army, & t of the Pali Mall 
says: In addition to mitrail a new revolving 


to be The system may in a very 
few words. [age neo ruler ; 
when fired the is forced back and down ae 
which t consti Gy When down the gun is secu 
with bolts, and when bolts are withdrawn the springs 
elevate it into ite former position. The system has been 


discovered on the San Blas route wae 808 


the height of the Marmoni at the end of the line of levels 
from the Gulf of Mexico is 690 ft. : 




















is at Pamama awaiting orders. 
yon both sides of, 

7 <a 
season were allowed to elapse before. the 
at Darien. The lowest _ of 

The surv. 


im examining the dividing range between the 
the San Juan or Marmoni rivers state that 


of the 


Docks in Otago (N.Z.).—Works im connexion with the 


was sbout half completed at the last dates, 

has enjoyed a large menwure of public eon- 
Shipbuilding in Otago is begimning to assume egm- 
proportions. 
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THE CHARTERED GAS COMPANY’S WORKS AT BECKTON; DETAILS OF SCRUBBERS. 
MR FREDERIC J. EVANS, ENGINEER. 
(For Description, see Page 59.) 
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ENGINEERING. 
FRIDAY, JULY 22, 1870. 


ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS. 

Ir is not a little curious that the only systematic 
trials of steam engines conducted in this country 
should be carried out under the auspices of a society 
representing a branch of our industry, which has 
perhaps more recently than any other of even ap- 
proximate importance availed itself of the aid of 
steam power. The reason, however, of this fact 
is sufficiently obvious. At the time that the 
Royai Agricultural Society of England was called 
into existence, agricultural implements were very 
crude affairs compared with those in use now-a-days, 
and the makers of these implements were as a rule 
men who had little knowledge of true principles of 
construction. One of the duties of the Royal Agri- 
cultural Society was to improve this state of matters 
by the periodical examination of the various classes 
of agricultural machinery, and by the award of pre- 
miums for the best examples in each class; and 
when steam engines—first fixed and subsequently 
portable—began to be employed by farmers, the 
Society naturally included them amongst the ap- 
pliances to be subjected to competitive examination. 

That these examinations, coupled with the extra 
competition between makers which inevitably 
springs from them, have on the whole been attended 
with highly satisfactory results no one who is ac- 
quainted with the subject can fairly doubt ; but we 
nevertheless consider that the time has arrived when 
a modification of the conditions under which the 
trials are carried out is greatly to be desired. The 
chief object of the competitive trials is, as we under- 
stand it, to do for the farmer that which he has no 
opportunity—even if he had the skill—to do accu- 
rately for himself, namely, to determine whith is 
the best engine out of the variety submitted for ex- 
amination. And by “best” engine we here mean 
that which is the best adapted for the farmer's use ; 
not necessarily that which runs the greatest “ me- 
chanical time” with a given quantity of fuel, but 
that which under the conditions under which it will 
have to be employed will give its purchaser the best 
return on the money invested in it. A secondary 
object of the trials—and a very justifiable object 
too—is to reward those makers by whom the 
engine is manufactured. Now, we do not hesitate 
to say that the regulations under which the Royal 
Agricultural Society engine trials are at present 
carried out are not such as to secure the attainment 
of the objects we have mentioned ; and although 
we believe that in the majority of cases the prizes 
have been awarded to those makers justly entitled 
to them, yet this has been due, not to the efficiency 
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sean ete Narnia 
ve “ raci 
ranked the best makers of 
also. This, , is not as it should be, 
preg cmupnteiente 
other and more perfect regulations should be adopted. 
Before ing out, however, the alterations which 
we to be desirable it may be as well—for 
the benefit of those of our readers whe are not con- 
versant with them—that we should state briefly 
the principal features of the existing rules. 

engines which have so far been subjected by 
the Royal Agricultural Society to trials on the fric- 
tion brake, may be divided into four classes, namely : 


lst, fixed engines without boilers; 2nd, ordinary 
portable engines with single cylinders ; 3rd, port- 
able engines with double pte a : and, 4th, semi- 


fixed engines with boilers combined. These several 
classes we shall consider in the order in which we 
have mentioned them. First, then, with regard to 
the fixed engines without boilers, According to the 
Society's rules, as adopted for the Oxford competi- 


tion, these engines are not to exceed 10-horse power 


nominal, are not to have cylinders exceeding 114 in, 
in diameter, and are to be worked with steam at 
50 lb, pressure, supplied from the Society's boiler, 
which is to be stoked by a man provided by the ex- 
hibitor whose engine is under trial. The load on 


«| the friction brake, also, is such that the engine, 


when running at its nominal speed, will just give out 
its nominal power, and the trial consists in ascer- 
taining how long the engine can be kept running 
under these conditions on an allowance of 14 Ib. of 
coal per horse power. Now, the least consideration 
is required to show that these regulations are little 
better than absurd. In the first place, the employ- 
ment of the term ‘nominal power” is itself an 
absurdity ; but inasmuch as it is still employed com- 
mercially, we may allow it to pass, notwithstanding 
its indefiniteness. Next, we have the limitation of 
the size of the cylinder, which is perfectly useless, 
as, 80 long as the power to be given off at the brake 
is not to exceed 10-horse power at the nominal speed 
of the engine, no maker at all acquainted with the 
action of a steam engine would dream of employing 
a larger cylinder than he is compelled to doin order 
to give his engine the appearance of being, commer- 
cially, a ‘‘ten-horse” engine. Next, we have to 
find fault with the steam pressure, which is too low, 
and the load, which is too light. At the time when 
the Society's engine trials were commenced, 50 Ib. 
per square inch was no doubt deemed a high pres- 
sure; but now-a-days it it universally acknowledged 
to be considerably below that at which non-con- 
densing engines can be economically worked, and in 
future trials the pressure should be raised certainly 
to 80 Ib., or still better, to 100 Ib. per square inch. 

Then, again, the cases are extremely rare in which 
an engine rated commercially as a ‘‘ ten-horse” is 
worked at but ten-horse power. Asa rule such an 
engine |has to develop quite fifteen or perhaps 
twenty actual horse power, and it is therefore an 
absurdity to test an engine with a load so greatly 
below that which it will have to develop in actual 
practice. Moreover, the practice of running the 
competing engines with such a light brake load is a 
direct inducement to the production of a class of 
engines possessing many peculiarities which are not 
merely not beneficial, but which are really objection- 
able in an engine intended for ordinary work. Thus a 
maker who desires to obtain a really successful result 
under the Royal Agricultural Society's conditions, 
must either construct an engine with a much 
cylinder than is ordinarily provided with an engine 
rated commercially at the same nominal power, or 
he must employ the ordinary proportions and run 
the engine with a very low piston speed. If he does 
neither of these things he will have either to wire- 
draw the steam, or cut it off at such a point that it 
will expand below the pressure of the atmosphere 
before the end of the stroke is reached, both these 
being wasteful alternatives. But if the size of the 
cylinder is reduced below that usually employed in 
an engine rated commercially at the same power, 
there is an opportunity afforded for reducing the 
dimensions of other parts also, and the maker has 
every inducement to avail himself of this oppor- 

, and of ge — a Awepy which it 

e him to effect, t being a “ racing” 
engine of inferior value to a purchaser. We know 
that there are makers, and very successful makers 
too, who although they reduce the sizeof the cylinder 
of their racing engines, yet provide worki 

ith ample bearing surfaces, &c., for a much heavier 
load than those against which the engines are 








the boiler is placed. The plan would be to 
allow each engine a given weight of water evapo- 
rated under a given pressure, or, in other words, a 
given weight of steam, and to estimate the per- 


weight of fuel burnt. This plan would turther 
have the advantage of rendering the results obtained 
on the trial field comparable with results obtained 
elsewhere, without introducing complications due 
to the evaporative Pomcsncper yp cna boilers, and 
the relative skill with which they are 

Briefly stated, we consider that the conditions for 
testing the fixed engines at the Royal Agricultural 
Society's meetings should be somewhat as follows : 
First, that the term “ nominal horse power” should 
be abolished, and that the competing engines should 
be merely required to develop a certain actual horse 
power—say, 15 horse power—on the brake; 
secondly, that the pressure of steam used should be 
raised to 801lb., or 1001b. per square inch ; third, 
that no limitation should be placed upon the size of 
the cylinders, but that the makers should be at 
liberty to compete indifferently with small engines 
running fast or engines running more slowly, 
the sole condition in this being that they 
should do the full work during trial ; fourth, that no 
engine should be allowed to run with aless clearance 
between the piston and the cylinder covers than 
would be allowable in regular work, and that the 
least clearance ailowable in engines of different sizes 
should be clearly stated in the conditions of trial ; 
fifth, that special attention should be paid by the 
judges to the proportions of the working parts, the 
area of the wearing surfaces, and the provisions for 
lubrication ; sixth, that each engine should have all 
bearings, &c., well oiled before starting on its trial, 
and that it should receive no further lubrication 
until it had run at least two hours; seventh, that 
the duty of the engine should be estimated from the 
— of steam and not from the weight of fuel 
used; and eighth, that no special appliances or 
“d ” should be allowed to be employed during 
the run which could not be used in ordinary 
practice. 

In the case of the portable engines tested by the 
Society, the practice at nt is to limit the boiler 
pressure in the case of single-cylinder engines to 
50 lb., and in the case of the double cylinder to 
80 Ib. per square inch, and to give to each engine a 
brake corresponding to ] an power for each 
10 circular inches of piston area in the former case, 
and each 9 circular inches in the latter. The allow- 
ance of coal is 14lb. for each horse power thus 
estimated, and the general conditions of the run are 
similar to those we have mentioned 
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pressure of steam at which their boilers could be | the latter would be obtained by simply pointing off | would be more serious to make a broken and 
worked with safety. The limits of for the | the two right hand figures from the number indicated | the first outlay that would be ec would be 
speedily swallowed up im the various 


three classes might be taken at 60ib., 90 Ib., and 
120 Ib. per square inch respectively, this latter pres- 
sure being one at which steam cultivating engines 
are now often worked. As in the case of the fixed 
engives, we should propose that the classification 
by * nominal” power should be abolished, and thata 
certain scale of brake loads—say, 10 horse, 15 
horse, and 20 horse—should be determined upon, 
for either of which a competitor should be allowed 
to enter his engine irrespective of the size of 
cylinder of the latter, the only condition being, as 
im the case of the fixed engines, that the work 
should be done fairly, and that cach engine should 
be tried on two different loads. 

As in the portable engines it is the combined per- 
formance of the boiler and engine which has to be 
tested, it would be necessary to estimate the daty 
of the engine by the consumption of fuel as at 
present; but at the same time we think that the 
evaporati¥e power of each boiler should be ac- 
curately ascertained and noted in the report om the 
triala. As regards clearance in cylmders and 
similar matters the conditions we have given for 
the fixed engines might, we think, be adopted, and 
means should be taken to guard against the em- 
pans unusually thin tubes, or fire-box plates, 
oose contracting ferrules and other racing dodges 
which could not be advantageously employed in 
regular work. The present regulations requiring 
the tubes to be at least 23 in. in diameter 1 in. 
apart, might, however, we think, be somewhat 
modified with advantage. 

Of the semi-fixed engines it is unnecessary that 
we should speak at any length as the regulations 
for their trial might, we think, be in the main 
identical with those adopted for the portable 
engines, some attention, however, being also paid 
to the floor area and cubic capacity of the space 
respectively oecupied by the competing engines. 

We have very far from exlisusted the subject of 
agricultural engine testing; but we have endeavoured 
to point out what we consider would be some 
desirable alterations in the Royal Agricultural 
Society's rules. Our object in proposing these 
modifications is to ensure that the winning engine 
in such competitions shall be more nearly a true 
representative of an engine that would give really 
good results in regular work than is likely to be the 
ease under the present circumstances’; and at the 
same time we desire to open the way for the employ- 
ment of higher piston speeds and greater measures 
of expansion than the present conditions allow. In 
addition to noting the pots we have mentioned, 
we consider, also, that the judges should have 
indicator diagrams taken from the engine whilst 
under trial, and the observations recorded should in 
fact be so complete that there should be no diffi- 
culty in discovering the true reason of the good or 
bad performances of any engine submitted for com- 
petition. At some future time we may have some- 
thing further to say on this subject, but for the 
present we must conclude with a few remarks on 
some minor alterations in the mode of carrying out 
the tests which we think would facilitate operations. 
As matters at present stand the three brakes used by 
the Society have belt pulleys of slightly different 
sizes, andas no limitation is placed upon the size of the 
fly-wheels of the engines or on the speed at which 
they are driven, each brake load and thecorresponding 
speed of the brake has to be calculated separately. 
These calculations are of course of a very simple 
character, but at the same time they involve no 
small amount of trouble and occupy time which can 
il be spared. To avoid this trouble we should 
propose, Ist, that the radius at which the weight 
i hung on the brake should be such that the cir- 
cumference of the corresponding circle should be 
17.5 ft.; 2nd, that the weight of the scale pan on 
the brake strap should be counterbalanced ; 3rd, that 
the brake speed should be fixed in all cases at 100 
revolutions per minute; 4th, thatailthe brakes should 
have belt pulleys of equal diameter, say 50in.; 5th, 
that each engine sent for trial should have a fly- 
wheel or belt pulley of a diameter (supposing the 
dimensions just mentioned to be adopted for the 
belt pulley on the brake) in inches equal to 5000 
divided by the nominal speed of the engine in revo- 
lutions per minute. Supposing these conditions to 
be adopted each 2 Th. load placed on the scale pan 
would represent a load corresponding to one horse 
power, and each 100 revolutions of the brake would 


by the brake and counter. 


SWEDISH RAILWAYS. 

In arteent number of Enarxetryne we published a 
letter on “ Light Railways in Sweden,” addressed 
to us by Mr. C. P. Sandberg, and accompanied by 
the translation of a discussion between certain rail- 
way engineers and members of the Diet in Sweden, 
a discussion, of which the continuation is now 
being printed in our columns. ‘This communication 
suggests some considerations of great practical in- 
terest not only to Sweden, but also to our own 
country. From the information thus furnished we 
may conclude that in Sweden as indeed in many 
other countries, the mistake has been committed of 
adhering to one particular system of railways, 
copied from England or from some part of the Con- 
tinent, without paying due regard to the differences 
in the physical and social conditions of the two 
countries such as the sparseness of population, 
the small amount of traffic, and the limited means 
at the disposal of the nation for further con- 
struction ; and although we have no fault to find with 
the construction as far as it has hitherto been ecar- 
ried out, it must be admitted that the delay in 
completing the entire system of railways must 
have greatly hindered the development of the 
resources of the country. But as industrial specula- 
tion has increased the railway fever has now again 
become rife in Sweden, and there is naturally a voice 
of warning raised against the extravagance of con- 
tinuing the old expensive system of railways. ‘This 
has consequently led to a contest between politicians 
and engineers, the men who grant the money and 
those who spend it. The contest has, however, 
been nobly conducted, and free from personalities, 
while both sides of the question have been fairly 
enough argued. In pronouncing a decision in the 
ease we think that it requires but little consideration 
to declare in favour of the Government, who propose 
to complete the system with the 4 ft. 8} in. gauge, 
but with light rolling stock, using, however, for 
branch lines the 3 ft. 6 in. gauge. 

Similar questions are now in agitation with respect 
to the extension of railways in Russia, India, and 
Canada. Two 3 ft. 6 in. lines are being experi- 
mentally constructed in Russia, the one by the 
Government, and the other by private capitalists 
Should this experiment be successful it will decide 
the adoption of that gauge for the extensive system 
of branch lines required in that vast empire. While 
many countries are thus in a state of indecision on 
this subject, Norway finds herself free from this 
difficulty, thanks to his engineer, Carl Pihl. For as 
we mentioned some time ago, the main lines in Nor- 
way are chiefly laid with the 3 ft. 6 in. gauge. 

Norway, indeed, is the only country where the 
narrow gauge system of railways has been efficiently 
carried out, for there the old school of costly con- 
struction was quickly superseded by a more ad- 
vanced system, in which adaptability was the one 
first consideration. Mr. Pihl may be fairly con- 
sidered the apostle of this new school, for in no 
other country have cheap railways been adopted as 
a standard, and even in those places which we have 
already quoted as having introduced, or which are 
now introducing, narrow gauge lines, the distance 
which the rails are placed apart, appears to be the 
ruling consideration, whereas, in reality, this is but 
one of the many items that go to make up the total 
of cheap railway construction. Benefiting by the 
experience in the sister country, Sweden has to a 
limited extent availed itself of the results of Mr. 
Pihl’s work, and 3 ft. 6 in. gauge railways have been 
in opé€ration there for some time. But the standard 
gauge, nevertheless, is the ordinary one of 4 ft. 8} in., 
and the whole of the prolonged discussion ostensibly 
relates to the question, whether it is advisable to 
complete the main railway system of the country to 
the standard width, or whether it would be pre- 
ferable to adopt a cheaper contruction and a 
narrower gauge for the comparatively short length 
yet remaining to complete the system of main 
ines, . 

It is difficult to imagine so protracted a discussion 
upon so simple a problem as the one immediately 
involved, and it is therefore only fair to consider 
that it bears reference to the general rather than 
the special question. 

Doubtless it is a grave error to establish an ex- 
travagant system of railway construction, but once 





represent one minute of ‘ mechanical time,” so that 


adopted developed to a large extent, the error 





which 
would be ineurred, to say nothing of the various 
and constant inconveniences inseparable 
a chan Mr, Elworth, an i the 
Swed Giberaineah railway , and one of the 
chief champions of the uniformity of gauge, takes 
unnecessary pains to establish his case, and ad- 
vances figures which are based upon somewhat 
obscure data, to prove that a saving only of 
4771. a mile w be effected “‘by building to 


carriage sheds, the distinct management, and the cost 
of shifting loads from the line of one gauge to that of 
another, and a loss altogether of more than 25,000/. 
on the proposed extension would be the result, 
Without caring further to inquire into calculations 
which cannot be considered fair, we;need only consider 
the question of expedience with regard to breaking 
the gauge in themain system of Swedish railways, and 
every argument tells against the advocates of these 
views Mr. Elworth opposes. The narrow gauge rail- 
ways of Norway are amply sufficient for the traffic 
requirements of that country, and will continue to be 
so, till the uncertain future shall have brought 
with it largely increased demands, when further 
expenditure for additional accommodation will 
be justifiable. And equally so with Sweden; 
but as its railway system was established be- 
fore the days of narrow gauge lines, there re- 
mains nothing for it but to continue them of the 
same width. But not in the same manner, and taking 
example by Mr. Pihl, the Swedish engineer before 
alluded to, he addresses himself in the right way to 
the task of making the best of existing circumstances. 
He knows that a 4 ft. 8} in. gaugedoes not necessarily 
involve a great outlay in original construction, and 
he very clearly demonstrates that by the adoption 
of light rails, of minimum formation width, of cheap 
stations, in fact, of all the elements which together 
compose a cheap railway, whatever may be its 
gauge, the standard system may be kept intact, the 
outlay may be kept down, and that Sweden may 
complete the Upsala-Storvik line with no fear for 
the result. 


With the secondary system, however, matters 
stand very differently, and the advocates of the 
4 ft. 84 im. gauge could scarcely hold their ground. 
For the most part these lines would have a purely 
local importance, effecting no junctions with the 
main railways, and, as a rule, they would be built 
for the development of the mineral wealth of the 
country, which must be idle and useless until means 
are provided for its transport. We have already 
stated that Sweden a im rich iron ores, and 
that she could—the means of transportation being 
provided—place an unlimited quantity at low prices 
at the disposal of our steel manufacturers. 

To effect this a number of cheap independent 
railways would be required, connecting the mines 
with the coast, and it 1s toward the construction of 
these that public attention is being specially di- 
rected in Sweden. For they are more important 
than the completion of the State main railways, 
seeing that the future commercial perity of the 
country is dependent upon its mineral wealth and 
upon that alone. Sweden cannot ever become the 
seat of a large iron manufacture, for the cost of 
fuel forbids such a result; and it only remains, 
therefore, for her to t her ores to a market 
where they will find an inexhaustible demand, and 
which would at once confer prosperity upon herself 
and lend invaluable aid to the industry which year 
by year must assume larger proportions—the manu- 
facture of Bessemer steel. 

Diverging, therefore, from the comparatiyely un- 
important question of gauge for the State railwa 
shortly to be set in hand, the great discussion which 
even now is earnestly going on in Sweden, is em- 
bracing the general question, and while at the same 
time that private enterprise to serve private ends, 
is energetic in its efforts to promote the wealth of 
the country, the Government has before it a higher 
and more comprehénsive , in stimulating and 


required, the = wy shops, and engine and 


assisting those endeavours. great im 
of action is acknow the means to be taken are 
no longer prob and Sweden has for her 


nearest par cc saga 5 ana Ae saa whieh she can 
gain experience, w railway system is even 
at the present time being officially inspected with 
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reference to its adoption in India, where cheap 
narrow gauge railways are now acknowledged to be 
all important. 


THE, WORKMAN’S INTERNATIONAL 
*_  * EXHIBITION. 

Ox Saturday last the Workman’s International 
Exhibition, held in the Agricultural Hall, Islington, 
was opened by H.R.H. the Prince of Wales with all 
the eéremony usual at such inaugurations. The 
Exhibition can certainly boast of some of the most 
beantifal specimens of workmanship in most de- 
partments of art and manufacture we have ever 


seen, but at the time of our visit—Tuesday last—it | 


was in a condition which can only be described by 
the word “ muddle.” It was in vain to resort to 
the official catalogue to aid in our inspection, as that 
was in a similar condition to the Exhibition itself, 
and we were informed thai an amended edition was 
in course of preparation, Then the exhibits for the 
most part were without the catalogued numbers, 
and but few exhibitors were there to explain their 
exhibits, except the vendors of sweetmeats, jewelry, 
soaps, scents, and fancy articles, not omitting an 
active teacher of the art of conjuring, the connexion 
of whose pursgits with the objects of the Exhibition, 
however, we failed, after severe mental labour, to 
trace. Seeing, then, the unfinished condition of 
many of the stalls, the mixed and mingled character 
of the show, and the confased condition of the cata- 
logue, we can ouly speak of a few matters now. If 
the Exhibition gets into order we may perhaps ven- 
ture on another visit when we may have some- 
thing more to say. For the present we must con- 
fine ourselves to such things only as we could in- 
spect and unders 

‘The scheme for the Exhibition wil) be found on 
page 454 of our last volume, so that we need. not 
here repeat it, but turn at énce to the first prominent 
exhibit that met.our view and which appears ‘to 
fulfil the objects of fils Exhibition and to be of direct 
interest to practical engitieers. ‘This was a stand 
showing various locomotive details in the several 
stages of manufacture. They were contributed by 
workmen inthe employ of the Midland Railway at 
their locomotive works, Derby, and were perfect 
specimens of work. Mr. Galloway had a 4 horse 
power engine illustrating his method of combining 
air with steam. Near this were two of Messrs. 
Kinsey's high pressure, horizontal tank, and founda- 
tion engines, of § horse power, which worked as 
smoothly as engines possibly could. Mr. Kinsey 
has also improved his governor by re ducing the 
length of the lever, which gives it a shorter 
and more direct action.e Near to this exhibit. is 
one deserving attention ; it is Hamer’s cup and ball 
oscillating revolving cylinder steam engine. In this 
engine there is at the bottom of the cylinder, which 
is vertical, a ball working in a eup with steam 
passages through them to the cylinder, the steam 
acting on the piston in the ordinary way, the ball 
with the cylinder oscillates in the cup, revolving at4 
the same time, and by so doing the cup, ball, and 
cylinder ave always kept true. Mr, Hamer dispenses 
with slide, slide box. and rod, connecting rod, eccen- 
tric and band, connecting rod from crank to piston 
rod, guides; &e, Lf for a reversing engine or a pair 
of engines Mr. Hamer places a slide and box attached 
to the two pipes from the under side of the eup, 
the steam pilissing to the slide box. By moving the 
slide with @ hand lever the steam passage is changed 
to exhaust passage, and the-contrary, and stops or 
reverses the engine at pleasure without the use of 
year work. It igs a very simple arrangement and 
works exceedinghy well, « The workmen at Messrs 
A. Wilson and Co.'s f sent the various parts 
of their steam pumping engme in the several 
of manufacture Phe workenan-o6/‘Laylos's Sow 
Machine Company sent a similar interesting case. 

Ward's waste-preventing spinning frame is inge- 
nious, On an ordinary spinning frame much waste 
is caused when the thread breaks by the rove, or 
material being spun, continuing to be delivered to 
the drawing or delivery rollers, and this waste 
generally continues to be lapped round these rollers, 
and, consequently, the attendant, in removing it 
with a picker or knife, must injure the rollers more 
or less each time. Mr. Ward's invention almost 
entirely remedies these defects, by stoppimg the 
supply of rove when the thread breaks, an ——- 
it until the attendant again pieces the broken th ; 
when the supply of rove goes on as before, Near 
this frame was a loom’ at work by Mr. Stevens, 





producing woven illuminated book-markers of ex- 


es varied desigu. A novel application of 
class of ct was shown at this stand in the 
shape of embroidered jewelry. ‘The designs were 


beautifully woven on an a riate material, and 
mounted in gold, forming Bag pretty and tasteful 
objects. The steam power for driving the ma- 
chinery in motion is obtained from an engine and 
12-horse power vertical boiler, which was supplied 
by Messrs. John Lilly and Co., who also fitted the 
shafting, &e. This firm also supplied a printing 
machine, upon which the Workman's International 
Exhibition Chroniéle is issued daily by Messra. Dunlop 
and Co, 

‘A farm cart on an endless railway was sent by 
Mr. W. Hart. The cart lays its own rail as it pro- 
ceeds, and is said to have been worked on some 
heavy farms with thorough snecess. A most in- 
genious series of improvements in railways and 
rolling stock. is exhibited by means of a working 
model, the inventor being Mr. John ‘Tiranoff. 
There is first a safety apparatus for preventing the 
train leaving the line, and a new method of sup- 
porting and connecting the rails. Then the points 
and switches are put in the proper position by the 
train itself without the assistance of a pointsman. 
The bogie system is adopted, the wheels having 
conical tyres turned with the bases of their cones 
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what is likely to be the course of events for the next month 
ortwo. Mines, blast furnaces, finished iro i 
neerin 

throug 
brough is shown by the trade report for the half year ending 
dune, 1870, pike 5 

town. From this, it a that-there are sixty-one blast 
furnaces blowi in afidleebrough and fourteen i eoume of 
construction. total make i 
months amounts to 495,618 tons. 1 1S0me x 
tons of pig iron shipped coastwise, an foreign dur- 
ing thu pusk oheteeeies i auee eee Ee pbver 
ign 5 ot Middlesbrough have been reduced 15, 


to the exterior face of the rails. The wheels and | aitow the h Light toremain where it is, River 
axles rotate independently of each other. Finally | Tyne are very anxious that it should remain, 
means to carry out their wishes. This 


there is an automatic signal apparatus, which in- 
dicates to the driver or guard of the train the 
breaking of a wheel in any of the carriages. We 
shall probably give a detailed description of this 
ingenious arrangement. 

There are a great nomber of highly-finished 
models of engines, stacked one on the other like so 
mariy cheeses, out of reach of any ordinary eyesight. 
Inventions, too, are there without number, some 
very complex and others exceedingly simple. One, 
however, im icular is worthy of notice, and 
that is a feathering screw propeller by Mr. H. B. 
Young. The feathering mechanism is entirely en- 
asad G7 the boss, and cannot be fouled or fractured 
by any extraneous floating substances. It ¢on- 
sists of five pieces only, and forms a strong and 
simple arrangement. Near this exhibit is an im- 
proved breechloading action for sporting guns by 
Messrs. Jeffries Brothers, which combines safety, 
strength, and endurance. ‘There are some very fine 
specimens of cabinet and inlaid work, especially in 
the Italian department—indeed this class of exhibits 
appears greatly to preponderate. Although the Ex- 
hibition is not yet so complete as it doubtless will 
be by the end of another week, it is even now well 
worthy of a visit, We recommend it for careful 
study, as there is much to be learned there by those 
who go with the intention of gathering informa- 
tion, Another recommendation to the managerial 
department is, that while the concert is going on in 
the evening, the raging of aset of great bells at the 
other end of the hall, and a dozen pianos and half a 
score of harmoniums in the body should be appeased. 
They are not necessary accessories of Handel or 
Mozart, much less of Mendelasohn, and can be dis- 
pensed with without inconvenience. 








Tox Frexcu Inoxctans.—The following is the list of the 
French iron fleet; those which have asterisks prefixed to 
their names are either just begun or have only been ordered : 
Ship’s Names. Tons ; Ships’ Names. Tons 

Magenta... + 6737 | *La Galissonniére ... 3400 
Solferino «... »» 6691 | *Victoricuse ... «» 4140 
Friedland ... «. 7180 Fe wgeny <a; Sow BORO 
Marengo... «+ 7180 | Jeanne d’Arc «+ 8400 
Océan pres «+ 7180} Reine Blanche «+ 8400 
Suffren »» 7180 | Thetis a +» 3400 
“Richelieu ... =. 7180| Taureau  ... o. 2488 


vit oe ©8314 Belier ake o. 8400 

*Trident ib «+ 8314! Boule Dogue ae «BAD 
Couronne ... oo 6082 Cerbére ane -» 8400 
Gloire een «» 6630 | *Tigre po o» 93400 
Invineible ... «» 6624! Paixhane ... oo 1639 
Normandie ... «» 6636 Palestro ots eo. 1589 
Flandre wht «» 5711} Peiho oi os 1507 
Gauloise—... «» 5711 | Saigon ee oe 1507 
Guyenne... «. S711) Embuseade ... ve 1922 
Héroine... «» 5711} Tmprenable ... oo ©1222 


Magnanime ... .. 5711 | Protectrice ... «s $222 
Provence 8711 Refuge oe oes 1222 


Revanche ... «. 6711 | Arrogante ... ov» 1381 
Savoir ees -- 5711 | Implacable ... «+ 1881 
Surveillante... ... 5711 | Opimiatre .. - 1331 
Valeureuse ... .. 5711} Rochambeau (late 

Belliquense ... oe 8887 Dunderburg) ... 7000 
pe -. 8400) Onondaga, 2 turret 

hes «. 3400 monitor .. o» 2000 








Atalante .. «+» 3400 


and are using e 
— there is to be s deputation to the Board of Trede-on the 
subject. 








Tue Faretie System in Victonta.—An application has 
been made to the Government by Mr. W. G. Baillie, for the 
use of the Yan Yean tramway, for the purpose of having it 
converted into a railway on the Fairlie principle. Should 
ES saicony porte o's cccaney being Seeeld ep ty 8 
to man. count . 
way dutenekasion with the cockensd, headin eating to the 
establishment of a large number of feeders.to the existin 
lines. se Oe a Te ao 
which, j will goa wi set’ 
Soc ete Fok 


: 


H 


ment of the sewerage question. Argu 


a 


RarLways IN Penv.—A railroad is projected to run from 
Arequipa, Peru, about 40 miles inland from the Pacific coast, 
at a height of 7000 ft. above the sea-level, and extend through 
an elevated but fertile region, up among the mountain 
heights, as far as Lake Titicaca, 600 miles away. The main 
trunk line with which the Arequipa will, subsequently, con- 
nect, beginning at Lima and running 150 miles eastward to 
Oroya, will tap the head waters of the Amazon, and thus 
afford communication vid that river with the Atlantic Ocean ! 
The bed of this splendid work will be 16,000ft. above the 
level of the sea, and will require several tunnels of more than 
one mile each in length. Itis already being rapidly carried 
through, and will be complete this year, affording direct 
transit for passengers and freight from Para on the Atlantic 
to Callao on the Pacific. 

receipts of the rail- 
ing the Slee of January, 


Rattways tw Scortasp.—The 
ways in Scotland in the Fm 
fA; 


1870, amounted to 4,612 the were 
2,215,9511., leaving a net reveriue of 2,396,7901, capital 
received consisted of 17,999,734/, stock, 23,438,8021. 


preference stock, and 15,890,0171. debenture loans and stock, 
making a total of 57,328,5531. The net revenue of the year 
amounted, therefore, to 4.18 per cent. on the capital. 
1,168,7511. was absorbed by rents and interest on 

stocks, 766,8391. was applied in payment of interest on de- 
benture loans and stocks; leaving 461,2001. for the holders 
of ordinary stock—equal to @ dividend of only 2.56 cent. 
on the whole of the ordinary stock. But several of the rail- 
ways had no surplus of net revenue to pay any dividend at 
all upon the ordinary stock. 


prod customs, excise, tonnage duties. 
The funeitder of the income’ edties from pablie works, 


such a4 rpilways and water supply, from the sale and rent 
of Crown Innis, postage, fees, forfeitures, licenses, 
and other sources for which a direct return is given for 
the money paid. The siational debt, which has in- 
curred by the construction of railways, water works, and 
other extensive and reproductive undertakings, smounts 
in round numbers to 12,000,000/, For the interest and 
extinction of the ay of this debt the colony pays 
annually no less a sum than 938,890, The other principal 
items of expenditure are—publie works, including ae 
water works, the postal and telegraphic service, roads 
bridges, &., 1,038,1741.; education, including industrial 
schools, 230,170/.; arts and sétiences, 39,6731. rig 
’ 


tion, 73,4881.; border South 
60,0001. ; the , Executive Council, survey 
of land, and the various ini 

ments, 30%,000/.; defences, the volunteers, and the » 
73,530; and state-aid to ‘i , leaving 
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ENGINE AND BOILER FOR STEAM LAUNCH. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 





fice 


RALLLBLLELLA 


SECTION OM LINE AA. 


We give, above, a side elevation, end elevation, and 
longitudinal and transverse sections of a very neatly ar- 
ranged combined engine and boiler for a steam yacht con- 


SECTION OW LINE Be 


structed by Messrs. Fielding and Platt, of the Atlas Iron | 


Works, Gloucester. The engine has a cylinder 10 in. in 
diameter by 8 in. stroke, this cylinder being fixed on the top 
of a cast-iron framing, which is bolted to the stern end of 
the boiler, as shown in our illustrations. The engine drives 
a four-bladed propeller, 3 ft. in diameter by 4 ft. 6 in. pitch, 
the speed being 300 revolutions per minute. The crank 
shaft is of steel, and has the eccentrics forged in one piece 
with it, while the link motion is also of steel 
piston, slide valve, and pump are of gun metal. The boiler 
is of the return tube class, and its construction is clearly 
shown by the sections, Jt has a firegrate area of abou 


The | 


7 square feet, and heating surface of about 139 square 
feet, of which latter about 102 square feet are tube surface. 
The diameter of the boiler is 4 ft. 6 in., and its length out- 
side, 5ft. It can be fed either by a pump worked by the 
engine, or by an injector fixed at the stern end, as shown. 
Altogether, the engine we illustrate is well proportioned, 
and of very goed design, and we hear that several engines 
of the same class, and of different sizes, which Messrs. 
Fielding and Platt have already sent out to the Brazils, are 
giving every satisfaction. 





Prorosepy Harsovn Worxs at Gattx.—An expenditure 


| of 260,0002. was recently contemplated for the improvement 


| of Galle Harbour; but the success of the Suez 


and 


' the revolution effected in the course of Eastern commerce 


? 
LONCITUBINAL 8 








FIC.2 


SECTION. 


p a 


have so im the Ceylon authorities with the importance 
| of Galle, t they have changed their plans, and propose 


in a scheme of far greater itude than was at 


em 
| first contemplated. Possibly, the a of removing the 





naval head-quarters from Tri ” trating all 
interests in one great port, may have contributed to the 
decision, espegially as the Home Government proposes taking 
an active part in the project. To suitably protect a sufficient 
expanse of harbour at Galle by breakwaters, and in clearin 
ouay ofl ccbmenine wetebe and ether ebeteastions to onl 
anchorage, will cost, it is now estimated, from 500,0001. to 
750,000/. But so large a sum suggests the question—“ Why 
not expend it in improving Colombo, and there concentrating 
three great interests, the Naval, from Trincomalee; the 
Steam, from Galle; and the C ial: Colombo being the 
capital ?’— Indian Daily News. 
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cLEARANCE IN STEAM CYLINDERS. 


To raz Eprror or Everwernise. 
8: on “Clearances in Steam Cy- 
linders,” whieh already filled aowadh wren Fo 





unfortanately false, opinion, that a clearance =O was the ideal. 

To elear up this t of contention I enclose you a table 
of results, by which my method of caleulation and the con- 
clusions, which I draw from it, will be clearly brought before 

ou. 
7"The dia of this table have not been taken from a full- 
size model, where the length of connecting rod should be 
brought into consideration, but were made according to 
Professor Zeuner’s theory, so that any one may control 


them. 
The results obtained in this way adhere pretty closely to 
reality, although the irregularity between fore and beck 
stroke disappears, and the points of ext-off for both strokes 

become the same. 

Adjoined sketch shows the diagram with the different cut- 
offs for: 9, py, &, Pe» 3, Xe and § in. inside lap. 

The following suppositions have been made : 

Outside Le oes ove aoe 
Lead. ase ove ose ove m 
Stroke of piston ove ose ans 1 ft. 
Section ofcylinder _... eee ose 1 sqr. in. 
Pressure of admitted steam, 120 Ib. above the atm. 

” at commencement of compression 8 |b. 
Steam admission, 20 per cent of stroke. 

In our table, now, we find the work of the different parts 
of the piston stroke, the total work, consumption of steam 
during stroke, and total work produced by one cubic inch of 
steam for the different sizes of dead space from 0 to 8 per 
cent. of the volume contained in each stroke of the piston. 

Gilancing over the different columns of this table we find 
that some portions deviate from reality, but give a tolerably 
good result. Column 1 shows the size of clearance in per- 
centages of the stroke ; column 2, the inside lap in fractions of 
an inch. 

The data in column 3. Work done before cut-off, are rather 
too large, as with 20 per cent. of admission the pressure is 
not constant, but is considerably lowered towards cut-off. 

This 20 per cent. has been chosen, as it will be necessary 
for the determintion of the most suitable inside lap to take 
the maximum working speed into consideration, for then the 
compression will be the highest and at the same time exces- 
sive compression and inside lap will be avoided, whereas we 
should get these disadvantages, if the inside lap were deter- 
mined from a large steam admission of 40 per cent. or 
perhaps 50 per cents 

From the maximum working speed results, of course, the 
maximum back ure, and at the commencement of com- 
pression the back pressure will be higher, the greater the speed 
of piston. The back p e at the t of com- 

ression will vary from slow to full speed from about 2 to 

Ib., but of course will be different with engines of different 
construction, as it de; on the shape of the exhaust, the 
area of blast orifice, shape of chimney, length of tubes, kind 
of fuel, and many other causes, so that the limits of this 
pressure are below 2 and above 8 lb. 

Column 4. Work done during the expansion will be about 
right, notwithstanding the initial ure being taken 
120 Ib., although in reality it is ra’ less. But as the 
steam is never quite dry, the water contained in it evaporates 
during expansion and gives off some additional work. 

Column 5. Work done during release is a trifle too small, 
as the mean pressure is taken half the pressure (above the 
atmosphere) at the end of expansion. During this part of 
the stroke some water still contained in the steam evaporates, 
taking off some heat from the cylinder, which the compressed 
steam has given off on the other side of piston, and gives 
some additional work. 

Column 7. Work done before a is something too 
large, as the mean pressure during this part of stroke is taken 
at 8 lb., but will be less in reality, as only just at the end of 
compression the maximum pressure will be 8 lb. 

Column 8, Work done during compression is a little too 
high, for the compressed steam gives off some heat to the 
cylinder and will produce in some cases a slight conden- 
sation. 

Column 9. Work done during pre-admission will be about 
right, the pressure of this period being the mean of the 
pressure at the end of compression and that of the fresh 
steam 


1 in. 





Column 6. Work done during steam stroke will be some- 
thing too large on account of column 3, notwithstanding 
this surplus being reduced a little by column 5. 

Column 10, Work absorbed during exhaust stroke, will 
also be too , on account of columns 7 and 9, so that both 
surpluses will nearly balance each other, and we get in 
column 11 the effective work per stroke as near as ible. 

The deviation of the indicator diagram from the ical 
one depends on the degree of steam admission and speed of 

coincide. 


conditions, and publishes his experiments, observations, and 
conclusions in a very able manner. 
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, that it is often an absolute 
adverse to the opinion ex 
Cylinder Steam Passages of 


pressure due to compression in- 
with the inside lap and the reduction of clearance, 


7 


about the same as shown in this table. 

Column 13 shows clearly that a reduction of the dead space 
accomplished) would be in regard 
of the work produced by 1 cubic inch of steam, even worse, 
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to 0 (if it were possible to 
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jumns 17 to 21 show the rates of expansion and 
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Steam Admission, 20 per pry yf Stroke; L a hin.; Outnide Lap, Lin. Preiiure at C ‘ommencement of Comprchtionz28 th. above the Atmosphere. 
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£ as cal / s a |} @e¢ a 3 | by <s 2s s 3 ; 
- 5 / 5 i 4 4 is | ad | 5 “4 | £ | pg . 
Z o 3 os a 1S. t BE z 4 Fa rere ayy ee F ‘ yy 3 3 3 
ais e. te | 8&8 ¢ (28! zy a ot i si gi 8 52 ; 
¢ ae oo a £ i 8e| 23 eet’ of | ES | BE 3%): g S 
4 \8 of eo FI S )eo| ee i Es | Es |} #3) && sei ysis | 3 
‘ j 5 “a =o Ss | o on —~ 2° e 
Site | #3 (42! 42 ei142\ 42 22) € | Be) Gs | 32 (388) 21s | 3d | oF le 
ba s 2s Sm | Ss > 7 ~€) 2s a. | sg & 3~ a} we 9 a 3 = z 
6 a |é z = Pt e | -E eo | 6 |e | So | & te a = = 
I Cz ae 4 5 # Se ya ee i. = 13 Mt | 15 16 17 18 19 20 21 
« Per cent | } ad o an ¢ a ‘ 
0 Oo}; & 24.334 (5496 | 59.8390 | 4.968 | 13.249 [6.723 | 24.940 | 28.890 1.633 | 17 0.760 172.3 * | 3.1051 8.2939 wn 1.133 2.109 
| } ' i | i | 
1 0 4 248 5.707 | 54.534 | 4.968 12.217 16.049 | 23.234 | 31.300] 1.733 | 18.061 a | 0.667 143.0 748.3 | 3.005/) 6.946 | 38.9 1.100 1.938 
| i | | i | | | 
2 0 24 | 25490 | 5.974 | 55.464 | 4.968 | 11.398 15-677 | 21.943 | 33.521 1.838 | 18.287 | 0.567 | 122.5 | 437.0 | 2.914) 6.045 | 19.9 1,069 | 1.799 
, 4 ci * 
24 0 24 | 25.785 | 6.092 55.877 | 4.908 | 11.053 [5.393 | 21.414 | 34.463 1.883 | 18.302 0.617 114.5 352.1 16.16 1.055 1.739 
j | 
3 o | 2 | 26.091 |'6934/ 56.265 4.968 | 10.730 | 5.230 | 20.928 | 36.897 | 1.983 | 18.281 0.467 107.4 294.0 | 13.6 1.040 1.685 
| i 
4 o | a4 26.559 | 4.483 57.042 4.968 | 10.161 14,966 | 20.095 | 36.947 2.033 | 18.174 0.367 | 4 10.475 1.013 1.583 
2 o4 27.371 (5.768 | 67.139 | 4.776 11.234 | 5.111 | 21.121 | 36.018 | 1.984 | 18.154 | 0.416 | | 5. 11.075 1.049 1.639 
; 24 | 24.090 (6.139 | 57.288 | 4.684 | 12.3386 [6.257 | 22.177 | 35.061 | 1.936 | 18.109 | 0.464 | 5. 11.675 | 1.082 1.692 
94 28.795 | 4.661 57.856 | 4392 | 13.461 |5.408 | 23.256) 34100 | 1.887 | 18.071 | 0.613 | 8.046 | 5.708 | 12.275 1.114 1,742 
i 24 29.441 (4.028 | 57.469 1.200 | 14.620 15.548 | 94.368 | 33.101 1.838 | 18.009 | 0.562 | | 3.142) 6.988 | 12.875 1.145 1,790 
4 30.042 |3.549 | 67.501 4.000 16.844 15.700 | 25.544 | 32.047 | 1.788 | 17.923 0.612 | } seed boc 13.500 1.173 1,837 
= | | i | i | 
i ' 
0 24 27.048 | 6.725 | 67.773 4968 | 0.683 | 4.755 19.406 | 38.367 | 2.133 | 17.987 0.267 | 2.684 | 4.469 8.580 0.987 1.497 
2 24 27.875 (5.901 | 57.266 4.776 | 10.711 (4.886 | 20.373 | 37.493 | 2.084 | 17.991 | 0.316 2.780'4.719 | 9.060 1.022 1.662 
+ 24 28.647 (6.346 | 57.908 | 4.584 | 11.756 [5.016 | 21.336 | } 7 2.035 | 18.013 0.365 |} 2.872 | 4.969 9.540 1.055 1.603 
r 24 29.387 (4.750 | 68.137 | 4302 12.815 | 5.147 22,352 . | 1.987 | 18010 | 0.418 2.964 | 5.219 | 10.020 1.087 1.652 
; 24 80.059 | 4.2014 58.260 4.200 13.943 | 5.277 13.420 | 34.880 L938 | 17.972 | 0.462 | 3.066 | 5.469 | 10.500 1.117 1.699 
i 24 30.679 |3.715 | 586.804 $000 | 15.126 [6.413 | 24.538 3.856 1.888 | 17.9382 | 0.512 | 3.144 | 5.729 | 11.000 1.145 1.746 
fae = 
6 0 o4 27.537 | 6.961 58.498 4.968 } » 4. o 18.817 9.681 | 2.232 | 17.778 | 0.167 | 2.619 | 4.141 7.316 0.963 1.421 
A v4 24.411 | 6.207 3.618 1.776 10.244 | 4.7 19.722 | 38.896 | 2.184 | 17.809 | 0.216 2.712 | 4.368 7.716 0.998 1.474 
1 o4 29,193 biG 58.739 1.584 11.258 1200 20.662 12.077 2.135 | 17.885 0.265 2 800 | 4.594 8.117 1.030 1.625 
a 24 20.040 | 4.935 RATS 4.392 12292 | 4.939 21.024 37.251 | 2.087 | 17.849 | 0.318 | 2.588 | 4.821 8.517 1.061 1.573 
| 4 653 14.368 | 59.021 1.20 ; ) 22.614 | 36.407 | 2.038 | 17.864 | 0.362 | | 297715.047 | 8.917 1.091 1.619 
5 24 $1811 |3.866 | 69.177 | 4.000 | 14479 16.180 | 23,659 | 35.518 | 1.988 | 17.866 0.412 | | 8.062/5.283 | 9.333 1.119 1.664 
7 0 4 7908 | 7.180 187 1.088 R95 | 4,442 18.505 {0.882 2.332 | 17.531 | 0.068 | 2.550/3.870 | 6.414 0.940 1.353 
J, 24 v4. e822 | G.A19 9.301 4.776 1B37 $550 19.163 40.138 2.283 | 17.081 O.117 | 2.648% | 4.076 6.767 0.974 1.405 
i ; 29.671 | 5.741 59.412 $554 10.814 | 4.669 20,057 9.355 2.235 | 17.608 | 0.165 | 2.733) 4.484 7.100 1.005 1.455 
; 24 30.460 |5.111 |} 69.573 | 4 LLALO | 4.767 20.969 | 38.604 2.187 | 17.652 | 0.213 | 2.819) 4491 7443 | 1.036 1.502 
4 24 M213 [4.631 | 69.745 | 4.200 | 12.533 [4.875 | 21.908 | 37.837 2.138 | 17.607 0.2 | 2.904 | 4.699 | 7.786 1.066 1547 
, | 9 11.909 (4.016 | 59.925 4-000 13.925 | 4.988 22.913 7.012 2.087 17.734 0.313 2.985 | 4.914 8.148 1.004 1.692 
i "4 31.567 3.535 60.102 B00 15.073 100 72 6,220 2.037 | 17.785 0.360 | 3.067 | 5.129 } 8.500 1.121 1.635 
| | 
8 0 $ | 28.434 17.408 | 50.842 | 4.968 8.578 (4.324 | 17.870 | 41.972 | 2432 | 17.2568 |—0.032 | 2.604/)3.643 | 5.737 | O918 | 1.293 
; 4 20.5 59.953 4.77 1.488 (4.423 | 18.687 41.266 2.383 | 17.317 0.017 2.589 | 3.833 6.050 0.951 1,344 
f $ 24 30.157 131 | 60.088 1.584 | 10.420 | 45 19.527 | 40.561 2.335 | 17.371 | 0.065 | 2.671'4.024 | 6.375 0.982 1.392 
a 24 0.988 aa | 60.274 $302 | 11.380 | 4.622 | 20.394 | 39.880 | 2.286 | 17.445 0.114 | 2.754/4214 | 6.638 1.018 1.438 
; : 3h 4 o4 1744 14.690 | 60.434 4.2 12.378 | 4722 | 21.300 9.134 2.238 | 17.486 | 0.168 | | 2.8386/4.405 | 6.937 1.042 1.483 
wy j o4 2447 | 4161 | 60.638 4.000 | 13.430 | 4.825 12 255 18.383 2.187 | 17.661 | 0.213 | f | 2.914 | 4.603 7.250 1.670 1.527 
: 34 . 7 24 3.134 ‘ 60.801 4 14.503 (4.930 | 23.258 7.563 2.137 | 17.577 0.2638 | 943 57.0 | 2.993) 4.802 | 7.563 1.096 1.569 
Ra, } ' t 
¢ sion and the hyperbolic logarithms of them, and are ad i DOWN IN THE GREAT CAISSON. shaft was thrown open. We came out with opinions not 
nN merely to follow easier the calculations aud to show the real STROLLING, the other day, by the Fulton Ferry, we thought quite so decided as thi nose of the gentleman we met on enter- 
i 5 yt degree of expansion —~d compression. it well to examine, more close ly than before, the huge caisson ing, for a sight of the manner in which so important an engi- 
; I hope from this you and those who have taken an interest upon which the Brooklyn pier at the great East River Bridge | Deering structure is sunk to its bed below the restless waters 
; y ie in this discussion will have understood me. The truth of | is destined to rest. A brief parley at the gate and we entered | Of the East River was ample recompense for the tensioned 
Fh ba what I in the first letter asserted, and do yet, that a clear- | the yard, and wended our way to the cylindrical shaft pro- | ¢at-drams, the climb on the iron ladder, and the half-dozen 
ab ance, viz., a clearance which is larger than the mght one, can jecting from the top of the caisson, and through which access handfuls, more or less of mud that the editorial coat-tails 
3 unwittingly brought from a score of feet below the level of 


exert under certain circumstances, the same or, in fact, a is had to its interior. Noting as we went the workmen 


greater effect than a smaller clearance with a badly ch laying the first course of stone blocks upon the caisson, our | the river-bottom.— American Artisan. 


sen 





inside lap, may be easily found and seen above. attention was soon divertec d by the appearance of a gentleman Siete eantitas 
It is this assertion of mine which especially defends the | with a very red face slowly emerging from the shaft, and RAO at? vee 
proportions in the valve and ports of our Hanoverian engines, | quietly but forcibly asserting that he didn’t want to try that Loxpow Coat Tax —The ninepenny duty on coal brought 


and I may now even admit that the clearances of the engines | again. Anxious to learn to what the gentleman thus de- into London (with the addition of between 11,0007. and 
are larger than they should have been to give the best results. | eidedly objected, we passed into the shaft, the attendant shut | 19 gogz. tor wine duties) produeed in the year 1869 a net sum 
My desire is to show that very large clearances may be | d rw its cir ular cover, and told us not to be alarmed if we of 193,8551., which was paid into the Bank of England to 
stified by a properly chosen inside lap, and even if ‘ xtra- | felt strangely We told him we wouldn't and he turned the the credit of the Treasury to the account of the Thames 
ordinary cleatances were adopted the difference in useful effect | brass handle of a valve; the compressed air from below came Embankment and Metropolis Improvement Fund. The 
and steam consumption between these and the best chosen | in with a sound like the rush of waters, and our ear-drums City’s fourpenny coal duty produced a net sum of 62 6841 
) J A = 


$1 
i 


* “ proportions would be trifling. felt as if to split was their manifest destiny. This lasted but which was applied in paying interest on loans for Cannon- 
+ 3 a ews a I have tri — pr jon than St 7 hag ~ 4 ee ; —_ Prmabnen gg Ser = es a street and Holborn-va pag, Bow mie o-enose and im meeting 
mn? CF ree ee as ey ee Oe _ peed ae con Seek ae ee reed the lee, | Donde falling due. ndon coal tax took mere than a 
4 brought into consideration, a certain size of clearancé i¢ re- | shaft) in which we s ‘ od, and under us was revealed the deep quarter of a million mering out of the pockets of the con. 
: quired to gain the greatest effect, and by this the least con- | cylinder, having within it an iron ladder, upon which we sumers of coal in the year 1 
te sumption of steam for a given quantity of work, and I hope | descended to the space below, where the work of excavating 
> you will fully understand me. I am well aware that in all | underneath the caisson is being carried on. ERO 
hg : these calculations by disputing some dimensions which are This work of excavation is very simple, albeit very hard for Pay wy tee P.W. D.—The orders for the general adoption 
f 7 all taki n from practice, trifling protests may be raised, anc as, the labourers, but they say that no inconvenience is ex- | of the new scales of pay in the Public Works De 
€" of course, could alter my own results in the same way. Ho perienced from the density of the atmosphere, exceeding the | may, we believe, be expected in the next Gazette of India, 
a? 8 ever, all these different examples would give no other res Mf pressure of the external air by about eight pounds to the | or the following one. Some delay is said to have in- 
e, 3 but to show that the clearance must be in one case a little square inch. Indeed, the inauspicious sensations experienced | evitable, as not only have the four grades of § i 
‘ee smaller, in another a little larger than according to oar caleu- | on entering remain but a few minutes. The bed of the ex- | Engineers to be distributed among the three 
4: y lation. But in no case it is to be proved by theory that a | cavation is, of course, slush and mud, slowly carried Sy | ate now sanctioned, but the op a has taken of 
4 6 ‘ dead space = 0 is the proper one shovelling to the apparatus by which itis removed. Numerous | classifying all the officers of t Railwa Consulting En- 
4 7 Now I have fully explained my ideas I hope this diseus- | large boulders are met with, and are drilled and broken to | gineers Department in the Public Wor grades, so as to 
¥, sion will terminate to our mutual satisfaction, and will not | fragments before being taken out. Small calcium-lights | simplify the nomenclature and regulations of all establish- 
m have been uninteresting to all members of our profession throw streaming luminous jets into the corners where the | ments. No one will be a loser by the new rates, and all pre- 
: I am, Sir, yours faithfully, workmen are busy, and sperm candles stuck in sockets _ sent incumbents will haye the option of keeping cage Tay 
pro L. ScuwaRtTzKorrr fixed on iron rods serve as torches for visitors threading the | seale if they choose to exercise it. The principle which 
Berlin, June 20, 1870. E. KasetoweKxy planks laid down for paths in the submarine eavern. Al- | underlies the scheme is that all officers, aah a mayan 1 
We shall reply to our correspondent next week.—-Ep.E. though of much interest, there is little opportunity for vivid | will receive precisely the same pay, for doing the same we 


deseription of the inside of the ponderous structure. The | Superintending pom of ist grade will receive 1600 
Tetrorsra Moxey Onperns.—In the United States the | mud and silt under foot, the dank wooden walls at the sides, | rupees a month; 2nd grade, 1350 rupees; 3rd 1100 
Western Union Telegraph Company has adopted a telegraph | the chambers dim with their scattered lights, and the! rupees. Executive Engineers of the Ist eit gS 
money order systern. A person paying money at one office | labourers moving like good-natured gnomes in the shadows, | 950 rupees; of the 2nd grade, 800 rupees; 5 
telegraphs to the payee that the amount will be paid to him | this was all. And after ten minutes we came up the ladder rupees; and 4th grade, 500 rupees. Assistant ros 
ofcers wil 
but the 


i! 


at the telegraph offipe nearest to him. ‘The commission is | to the air-chamber, the opening in the floor was closed, | the Ist ie will have 450 rupees; 2nd grade, 
one per cent. ; and there is no limit to the amount for whic | another brass valve handle was turned, and, not without | and ; grade, 250 rupees. Of course some 
orders are isened except the ability of the office on which they | some return of the desagrémens incident to entering, the air benefit fee's more by these changes than others, 
are drawn to cash them at sight was reduced to the normal pressure, and the cover of the partment at large isa decided gainer.— Bombay * red “ 
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PENKSYLVANIA RAILROAD BRIDGE OVER pn Po Bg 2000 Ib. x 48000 Ib.<=4 tons, and at the The actual of iron in the structure are as follows 
-STREET, PHILADELPHIA* fein doo meets yes 5 a ” * 
THIRTIETH-S ; . for each was constructed ly, and the results Arch and upper chord members 130,428 
* * > 9 oe 
By Jos. M. Wi1son, C.E., P. A. eee, Seeetenation tabulated, compressive strains rn prensa and Braces vee wee wee es 45,515 
Department, Pennsylvania tensile negative. The arch being symmetrical it was neces- Floor beams... 8. ne ows «104,665 
Tus bridge was constructed from a of the writer | S#ty to compute for only one side, and to construct diagrams OT onaasy SR OSES a Ophea 30,432 
for the purpose of the railroad over Thirtieth- for only the forces on that side, and the force at the crown. Pins see tine se ies 12,248 
street to the story of the extensive grain recent] The strains on this side of the arch, 1 member for braces _... 4,189 
erected by the vania Railroad thabpoini. from the action of the on the other side, are all sub- ts rivets, and ferrules ... 14,041 
The amount of clear headway, from the to base | Multiples of the strains from the force at the crown, the re- i ae 5 ee) ig & 2,818 
of rail was very limited, and it was considered objectionable Sed springing in. tio amaaiine’ ant tatte Uaaeenaie comteate 
to have # through bridge with the trusses above the floor | 84 springing in the same line, and fol. 348,821 
line. each other as the horizontal distances of the the Bee ee ee ae 26,220 
The greatest clear height, under the bridge, was required | ther abutments. We may therefore compute them from the 
over the carriage way, the foot ways did not require so much. results of the force at the crown. Total ., o 870,041 
se ee wpal Eline aa thn nowt Varo tinen algebraic sum of the strains, as noted in the table, With a fist elliptical arch, very little rising at haunches 
the principal drives to the new Fairmount- it became | for any i member gives the strain. on that | will allow of considerable deflexion at crown, and it is 
essential to have something neat and artistic in design and | member for the total load. portion of the load being | probable that if we had been able to load the whole arch 
TABLE OF STRAINS. 
| ¥ Sas Po aie Se } i ga Meximum 
TOTAL LOADS. 4 be : 4 under 
ai SS re niet a FR Sek MES ee j 5 on Aw = | all 
ele Bat, : | ‘Raw ; | 7 1*8 | ag | as | 
g | Wo.) 2 Wi, Wa | We) ws we. W7 Ws. | W.9 | Wo.) Wil | Wit. W183) Wi WW) lg | | 3a a3 - 
z Tons. | Toms.) Toms. | Toms. | Tons.| Tons Tons Tons. Tons. | Tons Tons Tons. | Tons, Tons.; Tons! Tons.) Tons.! bef | ~ oag } £ | 
Ee | j } | | 2S6 | #2 | GB | Comp.| Ten 
at at ays ié aee| +8 | 18 | + - 
1 |+2.00/+280}+1.081 +044 | hy cry 
‘ + 686 | 34.90 —28.04) + L71| — 8.72 ar: 33.19 
2 0. |--8.26 —L8s os : 44055 | — 5.65 +3490) +1014) — L4t| 99.14 
3 | 0, [+427 )+3.31) +226 » | EL 76 | 12.92 —~ 1.16 | + 294)— 3.23; 8.58 9.98 
4 | 0. |-36)—4.96)—3.12 . | e8F16 | ~10,22 + 6.94) 4+ 429}— 255) 1461 5.93 
5 | 0 |+0.20)+428)}+3.86 . | 4EL80| — 666) + 314) + 2965/—216| 9.64 5.71 
6 0, | —0.81 |-—0.60 |—6.31 418.76 —1244 + 142) + 344 — 3.08 10.68 
7 0, | +044) +026) +435 . | eBh OT | — 6.99 + 5.756) + 297) ~138! 9.74 2.55 
8 | © |-0.25|—046 |-0.71 0 . | $1090 | 14.42 — 3.52) 4+ 272;~ 360 7.20 | 1170 
» | O 140.06 |-+0.09}+0.15 ' . | # O76\— 271 + 7.05) + 2441— 0.68! 9.08 0.97 
10 0. |—0,16 |—0,27 |—0,A1 ‘ + 7.44) —16.92 | ~ 8.48) + 194) — 4.05 3.69 14.28 
il 0.  |--0.08 |—0.06 |—09. 06 . . + 7.64 — 0.59 + 7.06) + 191) ~ 016 749 
12 0. +O.11 | +017 140.28 21: t + 3.13 b. 95 | + 0,78 | — 3.77 atc 14,40 
eB 0 —~0.14 |— 0,26 |—0,37 3,22 2. - + O74 + 218 ~— 048 8.26 
4 0. [4672/4139 }+2.06 ; . ; +1447 5. + 382 | —~ 751 6.96 26.42 
1s | & 1045 |—O28 | 6.42 BS 3. \ | + 691 2.93 | + 148;|~ 074) 6.17 1.50 
A 0. +1.70 | +0,97 | +06 ¥ a 2.5 y + 293 f + 0.73) — 530 a 20.46 
B o. | +191 }+3.80)4+2.20 . 0 . . 5 ’ . + 8.76 4 + 219) — 7.77 0.99 28.88 
C | O [42.14 )4+4.296) 4642 148.60) + O79 | 268) 479 | — 7.50 | — ose] 9 |—3.7 —0.94| 0 | 42.21 337 | + 430|—10,14) 7.07 | 3628 
D 0. +236 | +4.66 | +702 |4+9.33 | + 458 |~— 0625 | — 494 — O59 | — 239} — a is 1.20; 0. + 27,95 20, + 699\'—1209 15.86 41.4% 
E O. [42.51 | +4.92 | +7 39 }4+9.83 | +1237 | + 433 | — 3.46 | —11.21 j— 9.81 ' 7, 5 —140; 0 +4135 68 | 410.34) —13.51 27.84 45.69 
i 0. | + 2.38 +4.76 +711 +9.50| +1189 )4162¢ | + 1.92 | —11155 | 10.13 | — 2 & 145) 0. +6110 4 +12.77 | —13.00 8.10 39.24 
G 0. |+ 1.68 | +3.40 | +5.11/4+6.81| + 854141017 412.00 | — 7.38 | ~ 6.46 | — 6% ‘ 0.93) © +4771 } +1193 | — 831) 99.40 231 
©. |+1.70|+3.42|+5.14|+6.83) + 8,97] +10.20 | —12.08 | — 7.43 | — 6.50 sl r 3 —0,93| 0 447.85 40 | +1196) —~ 896, 3949 | 21.49 
I 0. |—-LOt |—2.09 |—3.15 }—-4.18 | ~ 5.90 | — 6.25 = 7.43 | 412.74 | 411.15 | + 9.56 7.97 |+63 1.59; 0. +57.44 28, +1433 | — 733) 50.01 01 
K | 0 |—-L73|\—3.44!—5.14¢|-685/— S61 |—2031 + 240 +1689 | +1478 | +1266 | 56 48.44 22/4211! 0, | 478.39 331 | +1985 — 9,02! 70.87 | 16.93 
L 0, j—t $6 |—3.62|—5 46 FF | — 915 | — GAO | + BAG | 416.61 | +14.56 | +12.46 | +1038 | +831 7 5°+2.08) 0 + 82,88 + 55. +20.72 — 693) 75.96 792 
M 0, |= 1.75 |—3.39 |—6.19 |-+-680 | —~ £28 | + 4.27 | + O71 | +15.11 | +13.22 | +1134 944 | +7,56) 45.67 78 +189! 0, 465199 |—1834 +6366 +2050 —458 7741 
N 0 —1.55 |—3.08 |—-4.56 |-0.07 f+ 260 |) + G18) + 9.70 413.17 | +1152) 4+ 988 | + 8.23 (46.58'4+4.94 330 +164! 0 +77.74 | —10.00 +6765 | +1944 — 252 75.22 
O | 0. Lab | ~ 2.62 ) 0.82 14202) + 436 1+ 6.70) + 9.00 +1127 | + 9.87 | + 846 | 4 7.05 (45.64 44,23 /4282 +141) 0, | #9283) — 4.29 +6864) +1821) — 1.07, 71.76 
} 0 |- 1.18 | +041 |+ 398 +348 | + 56038 | + 659) 4 8.11 | + 9.60 i+ 840 | + 7.20 | + 6.00 | +450 '+3.60/+240 41.20) 0 468,75} — 118 +6757) +1719 — 0.29) 646 
Q o i+ 1.14 |+2.90'+3.4414461/) + 6.73 [+ €90>4 605 + 9.16 | + 6.09!) 4 6.87! 4+ 5.73 (44.59 4343 42.29 +L) 0 +7840 | ~ 090 73.40 | +18.35'|— 0600 73.40 
finish. These considerations led to the adoption of the arch | variable, however, the strain so given may not be # maxi- | uniformly, the crown deflexion would have been less than 


form of bridge, and since the limited thickness of the stone 
abutment, next te the grain depdt building, required the 
thrust of the &rch to be thrown on to the stone work sonie 
distance down from the top of the abutment, thus exelading 
any form of segmental! arch that would allow sufficient height 
above the footways, we finally decided upon a wrought-iron 
elliptical braced arch, the upper chord, or boom, being hori- 
zontal. The bracing pp are stiffened at theit.aniddle 
points in the direction of the length of the bri eupved 
members running through the oan a eet the 
drawings. The arch is-hinged both at the erown and spring- 
ing, by this means reducing the calculations,to a certainty, not 
possessed by the ordinary form of arch, anpulling the 
straining effects due te change of temperature or yielding of 
piers. The braces are connected to the arth member and 
upper chord by pins. There are six tracks and twelve trusses, 
two to eagh track. The trusses are connected together, b 
lateral bracing, both in the arch member, and upper ch 
but there is mo diagonal bracing, the ends of upper chord 
being secured in masonry so as to allow longitudinal, but not 
lateral m@tion. The floor beams are of wrought-iron I section, 
and the track stringers of white oak. There is a flooring of 
2 in. plank laid with an incline to properly drain off the water 
and covered with tarred sheet iron. On each side of the 
bridge is a galvanised irom cornice and wrought-iron railing. 
The hinge blocks at crown and springing, some ferrules in 
upper chord in centres of panels, and a few washers and ro- 
settes are the only castings in the structure. 





The following are the principal di ions and d 
data 
inuaiche ft. in. 
Span, centre to ins at springing ... 64 1 
eight from springing line to centre a ee at 
CTOWN eas ws roe tse bbe o- Ah 1g 
Length of panel in bracing _... on 4 Ody 
Number of trusses oe age 12 
Number of tracks... - ots * 6 
Distance of trasses apart, cenfre to centre 10 0 
- ” -- 20 0 
Upper chord projects at each end beyond centre 
Penh Mituidesiistane mace ip. 88 
Total es chord out to out... - 6611 
Variable per lineal of each track 8000 Ib 
o * truss ... 1500 ,, 
Constant load=weight of bridge per foot lineal 
of each truss. .. eee oon ate oe 600, 
Total load per foot lineal of each truss... ie 


The strains upon the different members of the structure 
were solved graphically, the forces being taken as applied at 
the points of connexion of the braces with the upper chord. 

The total force or load at each point, except at the ends of 





* From the Journal of the Franklin Institute. 


mum. To determine the maximum strain, for any member | 


under the action of any condition of the variable load, we 
notice that three-fourths of the total load represents the 
variable load. Hence, summing up separately the positive 


and negative strains as tabulated tgr the member in ques- | 


tion, then adding algebraically the sum of the positive 
strains to one-fourth the sum of the negative strains, and 
the sum of the negative strains to one-fourth the sum of the 
positive strains, the highest results are the maximum strains. 
Some members have both maximum positive and negative 
strains under different conditions of the variable load. [hese 
members are computed to resist both strains. It may be 
well to state that the drawings accompanying have been re- 
duced in scale im engraving, and that the diagram of bridge 
was constructed on a scale of 4 ft. to the inch, and the forces 
to a scale of one ton to the inch. 

The ultimate resistance of wrought-iron for tension was 
taken at 60,0001b, per square inch, and for compression, in 
the case of short prisms, at 36,000 lb. per square inch, the 
computation of geetions being made for the various columns 
according to Rankine's formule. A factor of safety of six 
was used throughout. 

The upper chord members, in addition to the strains upon 
them through the system of the truss, have been computed 
to resist transverse strain due to load between the pointsiof 
junction with the braces. It is considered that the stiffe: 
member at centres of braces reduces them to round-e 
columns of half their total length, the effective width of the 
braces at right angles to the direction of the truss being 
more than twice that in the direction of the truss. areh 
member next to the springing, which has considerable eurva- 
ture, has been computed to resist the compressive strain to 
which it is subjected, as a bent column, the additional ten- 
dency to flexion owing to its departure from a straight line 

taken into account. The connecting pins have been 
computed, not only for shearing, but also to resist a tenc 
to pulling or tearing through any of the plates throug 
which they pass, and the pin has always been made of such 
diameter that its bearing surface upon any such plate or 
bat does not sustain a greater force than five tons per square 


ineh. 
Some tests were made on the bridge when first for 
use, with an engine and tender, the total weight of which, 
when loaded, was 116,500 lb., and the length of bearing on 
wheels 43 ft. This gave for that a load of 2666 Ib. per 
foot lineal. Moving the engine slowly on to the bridge, the 
side on which it came and the crown ly 
while the other side of the arch rose slightly at the haunches. 
Bringing the engine at rest. in centre, the crown gave a de- 
flection of fin., and both haunches rose yin. in direction 
rpendicular to curve of arch. In addition to above de- 
xions, which always recovered themselves after the engine 
was removed, there was a permanent deflexion on first trial 





of } in. 


above noted. Owing to the location of bridge at entrance of 
graini depot, we were unable to experiment with high rates 
of #peed. The working of the bridge was in every way 


| satisfactory. 


Tue Gootzunga anv Ratcuore Ratpway.—The reports 
of the Government of Bombay, on the unsatisfactor: —— 
of the railway work between Goolburga and Raichore, have 
ind. the directors of the Great Indian Peninsula Railway 
to put an end to the contract hitherto in force, and to under- 
take the construction without the intervention of eontractors. 
There seems to be every prospect of the line being opened as 
far south as the Krishna river at the close of the rainy season. 
Morgenergy must be shown on the Madras side, or that 
presi will still keep behind in the race. ——_ 

tion between Madras and Bombay ought to 
esta early in the spring of next year.— Pioneer. 


“ 


Tae Oruge Side or THE Question.—The rumour that 
Mr. Ay has been offered an appointment in India is 
con’ Although there are many people who would 
be glad ¢ould means be found to arrange matters comfortably 
between Mr, Ayrton and the world by giving him some post 
ati os his merits would be more heartily appreciated 





than are at home, yet few will be found to agree with 
the j tor in rejoicing at a of transferring 
Mr.. to a distant land, as ugh noone was to be 
co red but ourselves. It is just possible that the people 


at Caleutta may have as great objections to discourtesy and 
an absence of * artistic taste” as the le in London, and 
surely,it would be the height of selfishness to send Mr. 
Ayrton to India merely because we do not know what to do 


with him in . The Spectator, doubtless with the 
view of making things pleasant for its protégé and reconcil- 
ing India to t pect of his advent, says he “would be 
the very man to bring that dreadful Public Works Depart- 


ment into discipline. If he flayed everybody in the process, 
80 much the better.” Perhaps this may be true statesman- 
ship, and calculated to smooth the transaction of business ; 
but although we are so thin-skinned at home that we can 
endure very little more flaying, it would be more manly on 
our part to put up with the Frankenstein we have created 
than etert bien off with « knife in hie hand and the cheers of 
to flay our brethren in India, who, however 

done to 
re br onde ob 


we are not 


sorry to learn that he is to remain in White- 
hall-place under charge of the of Commons, which 
seems determined to our own “dreadful Public Works 
Department” into discipline—Pall Mall 
Gazette. 
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gauge system 
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tioned the railway of 232 miles now in 


struction from St. Petersburg, by Viborg, 
Station, on the Helsingfors-Tavasthus 


estimated to cost 28 million mark 


in November, 1867. 
line with narrow ga 
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lworth, 





of expenses, 
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the adoption 
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public gain to build | neither 


psala-Storvik line on the broad gauge principle. 
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5,0002. I consider, | to 











. ee 
Total 


or for the whole extent of line 24,8301... 














gauge system, it will be seen 
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comparing this amount with the sum 
above 


occasion a loss of more than 2 


broad gauge and 43 1b. rails according to the system 
therefore, that I have shown it to be a 


proposed in the before mentioned motion, instead of with , men 


Some critical remarks on the article by Mr. E 
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foregoing is an extract, havin 
of April 13th, under an anon 
and entitled “Chief Director El 
rejoins as follows : 
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bably soon be built in Russia 
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(For Description, see Page 69.) 
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* MR. JOSEPH M. WILSON, ENGINEER, CONSTRUCTIVE DEPARTMENT, PENNSYLVANIA RAILROAD. 


main line as an instance : 








| during a great 
| in order to receive 
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If on the other hand is taken into account 
t be effected by building the 93 miles of rail 


hich migh 
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and 40 Ib. rai 


from Upsala to Storvik with narrow gauge 
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ought to be greater on a narrow 





in the present Diet, Erection of 





RAILWAY BRIDGE OVER THIRTIETH STREET, PHILADELPHIA 


above it may be co 
fic total amount cannot be stated, 


because it depends entirely on the nature and extent of the 


traffic. 





stores of everything necessary for 
ineus if the new sections under consider- 


with the same gauge as the old main li 


of workshops already ex 


(Continued from page 40.) 
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LIGHT RAILWAYS IN SWEDEN. 








From what has been said 
that the traffic expenditure 
Tn consequence of the motion made 





gauge line, although a speci 
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isting would suffice 
to come, even for the additional rdlli 


for the new sections, and there would 
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k, 
gs, and plan 
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cost of their construction might have been reduced to less 
than 4000/. mile. 

“If your correspondent hed read my statement above 
alluded to with a little mere attention, he would have seen 
that I clearly expressed my opinion that where the traffic 
is inconsiderable the narrow gauge railways will be found 
of greatest advantage. In this respect I am consequently 
quite of the same opinion as the engineers of neighbouring 
countries. In my oft.mentioned statement I have, how- 
ever, shown that the difference in cost between a broad 
gauge railway with light permanent way, and a narrow 
gauge one, is not greater than that it would, in several 
stated cases, be more profitable to adopt the broader gauge 
at the increased cost. Such a case I eonsider the continu- 
ance of the northern main line as far as Storvik to offer, 
and I am convinced that the engineers of neighbouring 
countries, which your correspondent, perhaps for the want 
of capacities ut home, seems to regard as authorities in the 
matter, would, if asked, approve my views that the gauge 
of 4 ft. 4p io. ought to be maintained for the remaining 
93 miles of our trunk railway through the middle and 
south of the country, since this is the gauge of the 730 
miles already constructed. The reason why | have wished 
to recommend a light permanent way for the U psala-Storvik 


have, therefore, in the instance, which so eminent an engi- 
neer as Mr. Elworth refers to in the Viborg line, received the 
most convineing proof which can be brought forward, both 
as regards the propriety of the complaint preferred by me and 
many others about the excessive cost of construction of our 
trank railways, and our demand that this costly mode of 
construction shall be put a stop to, and as regards our asser- 
tion that the expense can and ought to be far more curtailed 
than Mr. Elworth is disposed to admit, in case the lines are 
built with the narrow gauge. 

* But for this our assertion, Mr. Elworth has furnished a 
still more powerful support in the following words: ‘ The 
reason why I haye considered it my duty to recommend a 
light permanent way for the Upsala-Storvik line is that by 


the cost of construction, without any particular injury to 
the traffic, which on this line cannot, fora long time to 
come, be expected to require a greater carrying capacity, 
nor for the short distance of 93 miles to stand in need of 
fast trains.’ 

“ As the line in question—U psala-Storvik—is 93 miles in 
| length, and a saving of 83,000/, would be effected by build- 
| ing it according to Mr. Elworth’s light mode of construc- 





that means a saving would be effected of about 83,000/, in | 


| sufficient clearness, the level on which we find ourselves in 
comparison with others. 

“ This will show that if population and trade double in 
hundred years, it would take from two to three centuries 
for Sweden, without counting Norrland and the be- 

| fore our present trunk line dimensions would be 
| for us, always taking for granted that the same are, at 
moment, suitable for jum and the great 
| countries, which according to the economical results shown 
| by the great traffic lines, seems to be beyond doubt. Bat 
| even in foreign countries where the same dimensions have 
| beeen adopted for short routes the plan has not answered, 
If, however, a speed of 20 to 25 miles an hour is not deemed 
sufficient, but a speed of 40 miles is in certain cases con- 
sidered requisite, then will the large dimensions have to be 
adopted, independent of all other considerations, and then it 
is no longer worth while to speak about narrow gauge lives. 
From reasons of economy our Government lines allow a 
maximum speed of 30 miles in summer and 25 miles ia 
winter, but the system could be worked up to 40 miles. 
“Supposing, however, that in Sweden, or at least to the 
north of Lake Maelar, in the mining districts and Norr- 
| land, a maximum speed of 20 miles would be sufficient, which 





| tion, this saving would amount to only 9002 per mile. |} @ narrow gauge, 3 ft. Gin. line with 40 Ib. rails has been 


line is that a saving might thereby be effected of about | The estimate of cost for these 93 miles of railway, as pre- | practically proved to admit of, it remains to ascertain how 
83,000/. in the cost of construction, without any injury to sented to the Diet, amounts, however, to 688,6001, or) much traffic such a line can carry annually over extended 
the traffic, which on this line cannot, for a long time to i 74041. per mile, Consequently, if 9002 per mile were} distances. It has been said by one opponent to the narrow 
come, be expected to require a greater carrying capacity, | saved, there would for every mile of railway from Upsala | gauge, that such a line with 40 Jb. rails might carry a 
nor for the short distance of 93 miles to stand in need of | to Storvik—according to Mr. Elworth’s system with 43 Ib. | traftic equal to two-thirds as against a line of the dimensions 
fast trains. The further saving whieh might be gained by | rails, which would not admit of fast trains, and would at | of our Government railways, another would make believe 
building this line on the narrow gauge principle I have | most have one-fifteenth more carrying capacity than a/| that it could only carry one-third. During a speech not 
shown to fall considerably short of the expense which | narrow gauge line with 40 Ib. rails—remain an estimated | long ago we heard it stated at one-half, and we have seen 4 
would, per contra, be occasioned by a difference in gauge. | cost of 65067. or about 17002 more than the Finnish 5 ft. | short mathematical demonstration to the same effect in a 

“In my statement, I chiefly compared the two different | gauge (English measure), and nearly double the estimated | published pamphlet. We have subsequently made a calcu- 
railway systems which had been proposed for private lines, | cost of the Finnish narrow gauge lines, and also double the | lation for ourselves, which likewise gives the result of one- 
on which the railway committee is charged to report, one | amount at which he has, according to his own normal | half, but the details of this calculation are too long to be 
with 4 ft. 8} in. gange and 43 1b. rails, the other with 3 ft. Gin. | section, calculated the cost of the twelve private narrow | given here. As the tractive power of a locomotive depends 
gauge an’ 34 Ib. raila, and said that the former would have | gauge railways. on the friction of the traction wheels against the rails, that 
greater carrying capacity than the latter, which, I think,| “I give Mr. Elworth credit for the open and chivalrous | is to say, on the load on the wheels, and further on the 
cannot be disputed. Your correspondent asserts, however, | manner in which he has himself laid bare the consequences | capacity of the boiler for generating steam, that is to say, 
that the lines with the broader gauge wil! be weaker and | of bis system, which also, as he with equal candour indi- | on the extent of the heating surface, and as the lecomotives 
more disproportionate than those with the narrower. (n cates, only has for object in due time, and by replacing the | on the trunk lines have a driving wheel load of 26% and 15 
this it is hardly worth while to throw away many words, | light rails with heavier to get our remaining Government | and 10 tons, and a heating surface of 1037 to 805 square 
for, as the permanent way is constructed on the same prin- | lines as excellent indeed, but at the same time as dear as | feet, and those of the narrow gauge system have a driving 
ciples in both cases, that is to say, that the length of the | those which we have already built. I beg of him, how-/ wheel load of 18 and 12 and 6} tons with a heating surface 
sleepers and the width of the ballast are proportionate to | ever, to judge of our railway undertakings not as engineer | of 550 to 416 square feet, it ty be that the smaller engines 
the gauge of the rails, and the depth of the ballast is the | only, but likewise as citizen of a sparsely peopled and | having considerably more than one-half the friction weight 


eo pa eee 
Stee pts Re 


re me 


woe 


eS 


te 


poe 


DOE ee ct ee < one eee - 
7 PS de 1 MPS 
S 7 tm, 


same, there can be no valid reason for such an assertion, 
and as regards the locomotives, it is well known that they 
ean be better constructed for the broad than for the narrow 


already heavily indebted country, and I hope that from this | and about half the heating surface of the larger, ought also to 
| latter point of view he will agree with me in the sincere | produce at least half of their effect, and that, consequently, 
| wish that we may not allow ourselves to be carried away | the carrying capacity of the lesser system must be about one- 


gaufie, both in respect of the engine itself and for the pur- | either by vanity or by weak compliance with the otherwise 
poses of its being tended and looked after when in use. ; commendable desire of our Government engineers to turn 
“ Concerning your correspondent’s remark that the broad | out finer constructions than such as have contented en- 
gauge railways described in my statement do not possess | gineers in the rich countries which have four to five times 
the same working capacity as our present Government | the population of ours and manifold greater means.” 
main lines, it will be sufficient to obverve that my com- About the same time there appeared in A/londladet an 
parison of them only referred to the narrow gauge with | article on the same subject signed “ T. T..” which contains 
40 Ib. rails, proposed for the Upsala-Storvik trank line.” | the following practical observations : 
In direct reply to the foregoing rejoinder of Mr. Elworth, | 5 “If it is an indisputable truth that a railway, like any 
Mr. A. C. Raab appears in A/ftonbladet of the 19th of | other industrial undertaking, should be proportioned to 
April with a corre¢pondent article, of which the following | the attainment of its objects, and that, therefore, the di- 
is the substance : 
“ When important social questions are the order of the day, | but necessary, for the needs of the coming traffic, where is 
it is undoubtedly with us, as in other constitational commu- | the reason for persons to group themselves under decidedly 
nities, the task of the press to examine them from all points | broad gauge or narrow gauge banners? If a narrow gauge 
of view before they are decided. It is for this reason that | system is suitable in one locality, it may, to a certainty, be 
I have followed with great interest the discussion concern- } very unsuitable in another, and the case is the same with 
ing broad gauge and narrow gauge railways, and likewise | the brosder system. It is, as was said the other day, 
to some extent taken part in the same. The contention on | “ simply a problem of arithmetic” to find out where a narrow 
my part came at last to turn upon minor matters of detail, | gauge or a broad gauge railway ought to be built. The 
and fearing lest these might tire the reading public, I was | density of population and the extent of trade constitute the 
content to concede the last word to my respected opponent, measures of traffic. Insofar as the industrial and com- 
But he has now appeared in A/ftonbladet of the 14th inst., | mercial trade of a country may be approximatively ex- 
with statements so valuable, so enlightening, so clenching | pressed by the figures of its exports, the following Table 


for the judgment, that it would be ‘ more than a fault,’ for | will serve to show how inferior is Sweden to the countries | 


me, who have made the carrying out of a considerable re- | which have adopted the same method of constructing their 
duction in the cost of construction of our remaining Govern- | a oe: 
ment railways, the chief object of my action at the present | 


Diet, not to receive thankfully these statements, keep them | 


| 
| 


s 


| mensions given to the line ought not only to be sufficient, | 
| ) 


in view, and call upon my colleagues in both chambers of 
the Diet to fix their attention on them. 

*“Mr. Chief Director Elworth has informed aus that at 
wesent there is a railway being built, 232 miles in 

gth from St. Petersburg, by Viborg to Rihimdki station 
on the Helsingfors-Tavasthus line, which railway is esti- 
mated te cost 28 million marks, or 20 millon rix-dollars 
(1,120,0002). The shareholders wished it to be built with the 
Barrow gauge, but the Russian Government decided, on 
strategic grounds, that it shoald have the broad gauge, and 
to effect this made the company a present of 8 million 
marks as a subvention from the Russian treasury. 

“ From the information thus kindly imparted, it results 
indisputably that in our eastern neighbourhood the estimate 
of cost for building a railway line, which is said to be 
yoths of a foot wider than our Government railways, and as 
it is endowed by the Russian State treasury, in order to make 
it similar to the Russian Government railways, must be 
adapted for the same loads and speed as these, is not higher 
than 48001 per mile, of 2500/. less than our Government 
lines have cost the country. 

“ Moreover, it follows that if the company had been per- 
mitted to build their line on the marrow gauge, the whole 
line would have cost less by at least the 8 million marks 
of subvention, and consequently only 34004 per mile. We 
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Sweden as a | 

whole ... ...| 8,081 | 3,965,899) 6,000,000 750 = 500 
Sweden with- 

out Norriand 

and the lakes) 2,406) 3,361,061; 6,000,000/ 2,600 1,400 
Belgium as a 

whole ... .., 537 | 4,782,256) 28,250,000) 44,444 8,960 
The Nether- 

lands as a i 

whole ... ... 641 | 3,618,459) 29,000,000, 45,000 5,600 
France 4s 
whole ... 
Great Britain) 

and Ireland ...| 5,806 {29,466,053 | 238,500,000 40,444 5,060 
The German i 

Customs’ | } | 

Usion ... ...| 9,070'37,006,894) 57,000,000, 6,333 4,100 
railways as we have. Even if these figures should not be 
absolutely exact, they will nevertheless demonstrate, with 


a j 
eon 10,084 87,472,732 134,000,000 18,383 3,700 





| half that of the greater. Now, it is acknowledged that the 
| German main lines generally have the same gradients and 
| dimensions as our trunk railways. The weight of rails is 
more on some, on others somewhat less. According to 
| statistics for 1867, published by the Board of the German 
| Railway Administration, and aceording to the tables of the 
Prussian ministry, it appears that in round numbers 1150 
miles of single main lines in Germany and Austria have a 
traffic of from 10,400 to 33,800 passengers, and from 
| 30,000 to 53,000 tons of goods per mile of line ; an Austrian 
| network of 730 miles, of which, however, 128 miles with 
| double line, have from 20,000 to 30,000 passengers and 
| 65,000 to 75,000 tons of goods; Cologne-Minden, 340 
| miles, of which 185 miles double line, 44,000 passengers 
and 125,280 tons of goods ; and Oberschlesische Hauptbahn, 
135 miles with 120 miles double line, 29,120 passengers 
| and 188,339 tons goods per mile of line. 
| “It has been said that the nature of the traffic is different 
| on our trunk lines. This difference would presumably be 
said to consist im their having little through and mest local 
traffic. But how could the local traffic be leas on the main 
| lines of countries with three, four, to five times as dense a 
| population, and around such cities as Vienna and Breslau, 
| even if there is at the same time a considerable through 
traffic ? 
“From what has been stated it appears with tolerable 
| clearness, that when a 3 ft. 6 in. line with 40 1b. rails has a 
| carrying capacity equal to about half of that possessed by 
| these great lines it ought to freight, with a single line, 
| about 25,000 tons of goods and 15,000 passengers per mile 
| annually, and with a double line all along, four times as 
much, even if the traffic should be of the same nature as on 
| main lines generally ; in juxtaposition to which it should 
be borne in mind that our Government lines for 1868 only 
show 11,200 passengers and $456 tons of goods per mile.” 
(To be continued.) 








Arronavticat Soctery oy Gueat Brerrars.—This society 
—the council meetings of which are held, by permission of 
| the Duke of Sutherland, at Stafford House— proposes to raise 
by subscription an experimental fund, the first application of 
which will be made for the erection of a blower and suitable 
i i the relation which exists between 

‘ - - 


routes have been proposed—one vid 
Hamilton, the other vid Ballarat and Ararat to Hamilton. 


The promoters of both routes are statistics 
support of their views, and the Geckong 

instrumental in establishing a league asa 
advancing the claims of the routes they prefer. 
vernment are having both routes surveyed. 
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AGRICULTURAL LOCOMOTIVE AT THE OXFORD SHOW. 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, LINCOLN. 





THE SHOW OF THE ROYAL AGRICUL- 
TURAL SOCIETY AT OXFORD. 
Traction Excrves axp Sream CuLtivaTiInG 

», Macurytry. 
(Continued from page 58.) 

Leavine Messrs. Aveling and Porter's stand, and pass- 
ing on to that of Messrs. John Fowler and Co., we found 
that the great Leeds firm made as good a show as ever. 
The most noticeable exhibit at their stand was a pair of 
30-horse steam ploughing engines of the same class as the 
30-horse engine which attracted so mych attention at Man- 
chester last year, and, like the latter, intended for Mr. R. 
Campbell, of Buscott Park. These engines were magnifi- 
cent pieces of work, as were also their smaller companions, 
namely, pairs of 20-horse, 14-horse, and 12-horse engines 
respectively, 
8-horse traction engine mounted on springs, the arrange- 
ment being that designed by Mr. David Grieg, and illus- 
trated by us on pages 382 and 383 of our eighth volume ; 


while they also exhibited an 8-horse traction engine with a | 
erane in front, on the plan so successfully introduced by | 


Messrs. Aveling. Messrs. Fowler have slightly modified 
Messrs. Aveling’s design by mounting the crane jib so that 
it can be swung laterally; but we cannot consider this an 
improvement, as it renders the engine liable to be tipped 
over sideways when lifting a heavy load, and on ordinary 
ground it is of little use, as Messrs. Aveling’s engine can 
always be steered so as to bring the crane jib into any de- 
sired position. We noticed, however, that Messrs. Fowler 
had fitted their engine with grooved wheels intended to run 
on rails laid on the ordinary 4 ft. 8$in. gauge, and it is 
probable that the lateral swing of the crane jib may have 
been provided to render the arrangement handier when the 
engine was working on a regular line of railway. 
however, that the grooved, wheels would give much trouble 
at points and crossings. Theremaining exhibits at Mesars. 
Fowler’s stand included a good show of their well-known 
balaneed ploughs and their equally well-known, but perhaps 
less generally understood, turning cultivator. We illos- 
trated apd described this cultivator, and also the turning 
harrow, ip December last (vide pages 387 and 390 of our 
eighth volame), and we need, therefore, merely refer to them 
here as examples of; perhaps, the most ingenious contriv- 
ances brought out in connexion with steam cultivation for 
somé years past. 

Messrs. James and Frederick Howard, of Bedford, had 
also a good show of steam-cultivating machinery, including 
examples of their semi-balanced ploughs, apparatus for 
the roundabout and also a 14-borse 
described by us in 

Christmas ; but 








Besides these, Messrs. Fowler showed an | 


We fear, | 





(For Description, see Page 58 of our last Number.) 


fitted with one of Messrs. Hayward Tyler and Co.’s large 
sized “universal” steam pumps—a very useful addition, 
available in case of fire or for irri purposes. We 
also noticed at this stand a drill made by Messrs. Priest and 
Woolnough on Messrs. Howard’s so that it can be 
used with the steam cultivating apparatus. Of Messrs. 
Howard's other exhibits we shall speak elsewhere. 

Mr. Charles Burrell, of Thetford, was the exhibitor of a 
pair of well made 12-horse steam-ploughing engines ar- 
ranged on Messrs. Fowler’s system, and of his usual pattern 


two-pitch-chains—one each side—being employed to com- | medal. We illustrated and 


anchor, for which, by-the-bye, they were awarded a 
described this anchor on 


municate motion to the travelling wheels. Mr. Burrell also | 381 of our eighth volume. 


showed an 8-horse traction en mounted on springs at 
the trailing end, and this like his other exhibits had a neat- | 


ness of design and finish well worthy of a word of commends- | 


tion. 


Messrs. T. M. Tennant and Co., of Leith, exhibited two of | 
Mr. R. W. Thomson's road steamers with india-rubber tyres, | 
and during the earlier days of the meeting, these engines | 


were shown running about the ground, twisting, turning— 


we are inclined to say waltzing—and disporting themselves | 
| generally in a manner suggestive of what a pair of gigantic 


steam kittens or other frolicsome animals might do. But these 
exhibtions, although well calculated to show off the handiness 
of the engines and the skill and nerve of the steersmen, were 
far from being unattended with danger, and a restraint was 
therefore very properly pat upon them by the authorities 
on the later days of the meeting when the show ground 
was more thronged with visiters. On several occasions 


tion ; but the ground was so hard that nothing satisfactory 
was done—at all events up to the time we left Oxford. 
That Mr. Thomson’s engines possess remarkable handiness 
and great adhesion all who saw their performances at 
Oxford must be compelled to admit, while it is also evident 
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In none of the collections of 
exhibited at Oxford did we notice any 
any important improvement in detail. 
in fact, appear to have settled down to 
and excepting the minor alterations resulting from, the 
growing conviction that nothing used for steam cultivating 

can be made too strong, they seem to have re- 
forward any modifications in 
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Fixep axp Portasie Exorses axp Borvens. 
Of the principal examples of fixed engines we 

with a few exiceptions—already given particulars 
account of the trials last week, and the same remark | 
te the semi-fixed engines also. In addition to the 

tions published on pages 55, 56, and 57 of our last 
we this week give on pages 76 and 77 engravings of 
Clayton and Shuttleworth's and the Reading Iron 
Company's semi-fixed 4-horee engines —which took 
and third prizes in their class respectively —and also, 
Reading Iron Works Company's 10-horse fixed engi 
divised the first prize in its class with the engine of 
Clayton and Shittleworth. Of Messrs. Brown and M 
engine which took the second prize in the first-me 
cla-s we had hoped to have been able to publish yt 
thie week also, but owing to the ph: tograph not 
arrived in time we are compelled to defer giving thé 
tration. The engravings on the pages 76 77 are earefal 
reproductions of the respective photogr although 
from the size of the latter being small the 
sented to a somewhat smaller sale than we cou 
yet we believe that the views will give a g 
symmetry of the respective designs. Of the 
the several engines and of any peculiarities of 
particulars in cur last number, and it will th 
necessary that we o chemte repeat them here. 


to notice those amongst the*farge number not 
trial, which possess any*ptculiat’ f 

place, we may remark Le aan 

densing engines, the ong bein; 

structed by the Reading 

other being an 8-horse 

Benyon, of Wickham M 

engine was of much larger siga than 

at the Royal Agrieaitaral Shows, ite: 

in diameter, with a stroke of 24im. wes 

zontal class, with the ait pump worked (by a prolengation 
of the steam pi- ston rod Girough the Back ey tinder cover, an 
these makers. The engine is ba ggasi 

expansion valve, massive j 

and it is mounted on a strong. girder Style 
bold design. The workmanship is also 

the engine altogether is one well Soy a wkd pra, 
Mesers. Whitmore and Benyon's condensing 

also of the hotizontal class, and was fitted i eed an cist 
sion valve. 

Besides the condensing engine just mentioned, and their 
1Q-horse engine entered for competition, the Reading Iron 
Works Company showed a plainly-constructed 12-horse 
engine intended to compete with the productions of northern 
makers. This was a well-byilt and asefpl engine, but with- 
out any pretensions to high finish. 

Of oscillating engines there were two exhibitors, namely. 
Mesers. Sarquel Corbett and Son, of Wellington, who showed 
some tough spectmriens of this class, and@ Mr. John T. Stacey, 
of Newbury, who exhibited some oscillating engines of the 
class of which one wis sent for competition to the Bury 
Show by Mestre. Deacon and Wood. In these engines, 
whieh are very cheaply constructed, the cut off of the steam 
is effected by 9 kind of plate valve having an oscillating 
motion imparted ‘to it by an eccentric on the crank shaft, 
an affangement patented, we believe, by Mr. Wood, of 
Reading. It will, no doubt, be remembered by many of 
our readers that the engine of this class tested at Bury made 
by no means a bad figure in the competitive triuls. 

Messrs. Tangye, Brothers, and Holman exhibited some 
examples of the very neat stationary engines first shown by 
them at the Smithfield Show last Christmas, and of which 
we published engravings at the time (vide page 357 of our 
eighth volume). These engines are fitted with Mr. James 
Tangye’s combined high-speed governor and throttle valve, 
Mustrated by us on page 47 of our last volame, and a very 
neat and compact arrangement it is. One of the engines 
exhibited by Messrs. Tangye was mounted on a foundatien 
plate carrying a vertical boiler, an arrangement illustrated 
by us on page 165 of our last volame. 

Mesars. John Kamabottom aad Co., of Leeda, were the ex- 
hibitors of a very curious little engine to which the name of 
“ intermedial engine” has been given. In this engine the 
cylinder, which is vertical, bas a length 


more than three times the stroke, and it is fitted with two | 


pistons which are kept apart by a kind of frame. The 
crank shaft passes through the cylinder at the middle 
of the length of the latter between the two pistons, the 
crank ‘being contained within the cylinder and being 
coupled by a coanecting rod t» the lower piston. Steam 
is admitte?’ abore the apper ‘and under the lower 
piston aliernately, the distritution beitig effected by a 
rotary valve fixed at the end of the crank shaft. ‘The 
arrangement is specially intended for high-speed engines of 
very small power, and it is one which can be constracted 
cheaply, as there aré io guide bars, eccentric, eccentric-rod, 
valve spindle, or staffing-boxes. 

Clode to the exbibit last referred to were xome yertical 


equal to rather | 


engines with welded ue Sone nage pd a J. 

rowther ead Co., of Huddersfield. In of these en- 
Stale Oh tether shell together with the inside firebox, fire | here, 
hole ring, and in some cases the cross tubes were all welded 
up in one solid piece, no rivetting being used. As far as 
could be jedged, from an external examination the workman- 
ship appearec to be good and sound throughout. The en- 
gines were in each case fixed to a cast-iron bedplate bolted 
to the side of the boiler, and the proportions generally were 
good ; but we consider that the design might have been im- 
proved by placing the cylinder overhead instead of below 
the crank shaft. We may add that each engine was pro- 
vided with a feed-water heater consisting of a coil of pipes 
contained in a chamber traversed by the exhaust steam, the 
feed water being pumped through this heater 
the boiler. One of the engines also was fitted opkin- 
son’s air regulator or smoke- burning for oon- 
trolling the admission of air at the fire do 

Mony other vertical engines 

ordinary patierng. 


sa yee 
me tle ieera pr 


OF portable engines, the exhiita were 


re Mhagetin stoom- 





agrictltutah engi 
clack. vemmeahte eylindrical form, thereby saying metal and, 


wet reving the appearance, 
Seat Bie Sims, and Head hada good show of 


of their usual excellent workmanship, these engines 
of their regalar patterns, of which we have had occa- 
sign to speak favourably on former occasions. We were 
‘was | glad to hear from Messrs. Ransomes, and also from other 
oecien farmers are gradually becoming more and more 
alive to the advantages of engines with steam-jacketted 
cylinders and expansion valves, and that the demand for 
these higher class engines is steadily increasing. Messrs. 
Marshall. Sons, and Company, of Gainsborough, were also 
the exhibitors of a good show of well-designed and well- 
finished engines ; amongst them a double. cylinder 10-horse 
engine, having the two cylinders with their steam jackets 
and the valve chést mate in a single casting. We noticed, 
also, that Messts. Marshall are fitting all their portables 
with Messrs. Hartnell and Guthrie's single adjustable eccen- 
tric, illustrated and described by us on page 382 of our eighth 
volume. One of Messrs. Marshall's engines also was fitted 
with an injector, this being the first time that we have seen 
that apparatus applied to an agricultural engine. Mesars. 
Ruston, Proctor, and Co., and Messrs. Robey and Co., were 
al-o each represented by a number of engines of their usual 
patterns, those of the former firm being fitted with Chap- 
man's adjustable eccentric, and some of those of the latter 
with Messrs. Robey and Richard-«on's self-adjusting expan- 
sion gear. These two arrangements were illustrated and 
described by us on page 77 of our fourth and page 387 of 
oar eighth volume respectively. On Messrs. Ruston’'s 
engines, by-the-bye, we noticed a very neat arrangement 
for “chocking” the wheels, this consisting merely of a pair 
of dlocks on each side, placed between the front and hind 
wheels, each pair of blocks being forced apart so as to press 
firmly on these wheels by a right and left-handed screw. 
The arrangement is one which enables the engines to be 
fixed very reatlily and securely. 

Amongst new forms of feed-water heaters, we noticed a 
simple arrangement applied by Messrs. E. R. and F. Turner, 
of Ipswich. This consists in providing the pump with a 
return pipe to the feer-water tub, and fitting this pipe 
with an internal nozzle or jet directed downwards, 
and communicating with the exhaust pipe of the engine. 
To heat the water, the feed is shut off from the boiler, and 
the pump caused to circulate the water through the pipe 
we bave mentioned, when it is of course brought into con- 
tact with an induced current of exhaust steam. By this 
arrangement, Messrs. Turner state that they can easily 
heat the water in the feed tub to quite 190°, and that, at 
that temperature, no incorivenience is experienced in the 
working of the ptamp, as it is continually charged. Another 
new fonn of feed-water heater is that shown on one of their 
engines by Messrs. E. Cambridge and Co., of Bristol, this 
consisting of a cast-iron chamber of horsé-shoe form fitted 
inside the smokebox. The exhaust steam is made to 
traverse this chamber on its way to the blast nozzle, while 


et iyi rey odo al peers | t 


pes which the chamber contains. Of Messrs. Brown and 
ays water be 


practical arrange- 
ot and wr ge the makers are coo Hang it to all their 
engines. 

We noticed that Messrs. Nalder and Nalder, of the Chillow 
Works, Wantage, have made several modifications in the 
details of their engines since we illustrated them about 
three years ago (vide page 114 of our fourth volume) al- 
though the principles involved still remain the same. Thus 
they still make their eccentric and purfip-rods with spring, 
instead of ordinary pin-joints at the points where they are 
nnited to the valve spindle and pump-plunger, respectively ; 
but instead of forging the flat springs out of the rods them- 
tej selves, they now use short lengths of spring steel held by 
Y @aitable clipa, so that they can be readily replaced if broken. 
The neat governor with spring arms is also retained, but in- 
stead of being fitted to the crank shaft, as in the high-speed 
engine tried at Bury, it is placed on an independent spindle, 
and driven by a belt in the ordinary way. Messrs. Nalder 
still use a spring safety-valve lever in place of a spring 
balance, and a very neat arrangement it makes, our only 

to it being the limited lift of the valve permitted 

en altogether Messrs. Nalder’s engines show more 
ity of design than those of almost any other maker. 
gst the makers in whose designs we noticed special 
P..and H. P. Gibbons, of Want- 

: of very neat finish and work- 
ore and Stewart of Ban- 

¢ Barrows and Stewart's en- 

p their neat high-speed governors, have 

é us with special favour. Mr. 

a new exhibitor at the Royal 

r= the - bye, although a maker of 

ing—showed some plain, well- 


Tuxford and Sons had a large 
their well-known types. 
the two principal exhibits in 


the yard were a Yokes “ safety” boiler shown by Messrs. 
J. and PF. Howard, and a20-horse “ Roots” boiler exhibited 
Safe and Sure Sectional Boiler 
~ Constructive details of both these 
ate already familiar, the former, in its 
recent form, gg been illustrated on page 277, and 
@a- page 102.of our last volume, and it will there- 
be-unneeessary that-we should enter into descriptions 
of them here. 
Frevw Iwecements. 

In field implements we noticed no striking novelties, 
perhaps the most observable feature being the extent to 
whieh various forms of double-furrow ploughs are being 
manufactured: by different makers. Messrs. John Fowler 
and Co. of course showed several examples of the Pirie 
plough, while Messrs. Howard exhibited double-furrow 
ploughs, consisting of two ordinary plough bodies attached to 
steel beams of channel sectivn, as in the steam ploughs made 
by the same firm. One of these ploughs, also, was provided 
with a lever arrangement for throwing the plough out of work 
at the land's end, and also with a simple steerage, and with 
a strong form of expanding beam for varying the widths of 
the furrows. At Messrs. Howard's stand we likewise 
noticed two examples of turn-over ploughs, the details of 
which were very well worked out, and also a three-furrow 
plough of a similar construction to the steam ploughs, and 
provided with a seat for the driver, and a steerage lever. 
Messrs. Ransomes, Sims, and Head had also, as usual, a 
very fine show of ploughs on the ground, this including 
some very compact two-furrow and three-furrow ploughs. 
Mr. Thomas Perkins, of Hitchin, also exhibited a pair of 
two-farrow ploughs, manufactured by Messrs. J. Fowler and 
Co., ou Pirie’s system, but fitted with arrangements of Mr. 
Perkins’s for turning the leading and trailing wheels in 
opposite directions, and also for setting the land wheel free 
to swivel, and for raising the plough entirely out of the 
ground. In harrows, drills, reaping, and mowing machines, 
we came across no striking novelties, although we saw 
many improvements in detail. Some of these improve- 
ments are, no doubt, important, but a description of them 

would not be interesting to our readers generally. 


Turasuinc Macurees, Screrss, &c. 


One of the most important exhibits on the ground in 
connexion with thrashing machines was Bell and Roper’s 
self-feeding arrangement constructed by Messrs, Robey and 
Co., and shown by them as applied to one of their machines 
with Riley’s iron frame. This self-feeding arrangement, 
which saves the labour of at least one man besides ob- 
vixting the serions accidents which sometimes occur in 
feeding thrashing machines, consists of a smail elevator or 
éarrying trough, which extentis from the top of the 
machine to the stack. At its outer enil this carrying 
trough is farbished with a hopper into which the corn is 
placed, and from which it is carried into a hopper over the 
drum of the thrashing machine. On being delivered into this 
latter hopper the corn is to the action of a number 
of claws, which have a simijar to that which would 
bé obtained by attaching them to hem - end of an engine 
connecting rod ; and by these claws bundle of corn is 
opened and distributed “evenly to “the a vss 
Under ordinary circumstances two person are required 
the thrashing machine to feed the dram, Fada! Vik ‘with’ the self. 
feeding arrangement no man is required on thé machine, all 








the feed water is pumped into the boiler throngh a coil of 


that is necessary being to feed the corn inte the hopper at 
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the end of the carrying trough which rests upon the stack. 
The apparatus was shown in action during the show, and 
appeared to do its work thoroughly well. 

We have already ment ’ the self-feeding ar- 
rangement was fitted to a & ig machine with Riley’s 
iron frame, and we may Messrs. Robey exhibited 
several machines with f this kind. Riley’s iron 
¢rame for thrashing mac’ . the 
Leicester show, but since 
improvements at Messrs. B 
only much lighter than it 
parts are arranged so as to gi 
the bearings. The weight of | 
is now but very slightly in.exe 

















form, but its 


yach rigid support to 
..iron-framed machines 
na of machines with 


ordinary wooden frames, frames have the ad- 
vantage of being unaff @t moisture—a quality 
especially valuable in naan climates. The general 


appearance of one of these iron-framed_ machines. is: yery 
neat, as may be seen by reference to the perspective view of 
one on page 77.of the dee. ; a 

Messrs. Ransomes, sing and in addition to thraah- 
ing machines of their patterns, showed a very neat, 
small, double-blast finishing machine, with. 48 in. dram, 
and Messrs. Clayton and Shuttleworth, Messrs. Marshall, 
Messrs. Holmes, and Messrs. Ruston, Proctor and Co., had 
all good shows of. their regular machines. ; 

In screens for thrashing machines, the principal novel: 
was the adjustable screen made by Messrs. W. Rainforth 
and Son, of Lin wy f 
consisting of right and aD helix 
tersecting each other, so form a 
meshes or openings of which, 


at pleasure by respectively. 4 apart or forcing to- 







gether the rings to which ends.of the screen are at-| 


tached. The arrangement, is as simple as it is. ingenious, 
and as no longituding) stiffening wires or ribs are required, 


there is a large area of screening surface, particularly when" 


the meshes are tolerably open. As. the screen is closed up, 
however, the meshes assume such an lozenge 
form that but a small. portion of the opening of each mesh 
can be counted as really effective. This, so far as we can 
see, is the only defect—and it is by no means a very im- 
portant one—that the screen possesses. We'may add that 
Messrs. Ruston, Proctor, and Co. showed a thrashing ma- 
chine to which one of these screens had been fitted. 

Of the ingenious adjustable screen constructed by Messrs. 
Penney and Co., of Lincoln, there were several examples in 
the yard both at the makers’ own stand and on the thrash- 
ing machines of Messrs. Clayton and Shuttleworth and 
other exhibitors. Messrs. Penney’s screen consists of a 
single helical coil of wire, each turn of the coil being se- 
cured at several points in its circumference to small helical 
springs, which extend longitudinally for the entire length of 
each screen. By compressing the screen endways, these 
helical springs are of course compressed also, thus bringing 
the coils of wire forming the screen proper closer..together, 
and diminishing the size of the openings. By extending the 
scyeen of course a contrary effect is produced, .The-screen 
is kept clear by brushes, which are formed. so:.,a8.to0 @lear 
the springs, the brush and screen spindles being geared to- 
gether, so that they revolve in unisom, | 

While speaking of adjustable sereenae.may mention that 
Messrs, Tuxford still use the i m4, screen described by 
us in our account of the Leicester Show in 1868 (wide page 


72 of our sixth volume), while Messra, Ransomes, Sims, and the 


Head continue to employ the self-cleaning adjustable screen 
which they have long used, and syeqgzemtly doubt. whether 
they could possibly do better. Mesers, Ransomes’ screen, 
as many of our readers are no doubt ‘amare, consists of two 
screens with fixed wires placed eevemtrically one inside the 
other, the arrangement being such tha,.the two sereens ap- 
proach each other at the bottom witelethe gereening action 
takes place, and recede from eackuther at the top, so that 
any substances which might othéewise stick am the meshes 
are left free to fall. These scregneoreqaire mo brushes or 








cleaning apparatus of any kindawhélteyer. Many of the 
makers of thrashing machines et to adjustable screens 
in toto, and prefer to aise graduated screens with 
fixed wires, and vary allowing a 

or less length of the screeti : inte: the ..4 figste;” 


“ seconds,” &c., this delivery being 
slides. On the whole this plan works capitally, and saves 
much complication. Messrs. Nalder and Nalder had a good 
show of their strong and well-made screens on the ground, 
and we also noticed at their stand a neat arrangement of 
malt screen, consisting of three barrels 6 ft. long by 18 in. 
diameter, mounted in one frame and constructed to make 
three separations, namely, dust, best grain, and stones. 
Similar screens are also constructed for making four separa- 
tions when required. ~ 

Mr. Daniel-Orowe, of Gayweod, King's Lynn, was again 
an exhibitor of one ef his combined engines and thrashing 
machines, of which we gave a netice in our account of the 
Bury Show three years ago. 
machine exhibited this year, however, we notice that Mr, 
Crowe has employed an iron frame instead of a wooden one 
as formerly, and has made ether minor improvements, but 
the machine is still far from being one of which we should 
feel inclined to speak highly... It is, 20 doubt, convenient 
to have an engine and thrashing machine mounted on one 
set of wheels, and to have the whole self-moving ; but we. 


fear that any convenience this arrangement possesses is; cellent lecture 
| Economie Distillation of Gas from ” at the elose of 


purchased at too high a cost in other respects. 
In hay and straw elevators there were few novelties be~ 


In the econstraction of the | 


hed 


ia detail. Mr. G. Nickerson, of Barn- 
iry St. Edmands, however, 


which has internal teeth gearing into a pinion fixed on an 
upright shaft carrying a belt pulley from which the elevator 
is driven. Mr. Stephen Lewin, of Poole, had a neatly 
elevator with a folding trough, which can be 

t | with great facility. In this elevator the trough is 
jointed bout the Middle Of its length, the joint being of 
course cot ted op ft can be rendered rigid. When 
the ‘ds raiged Ht ia’supported by a pair of struts, 
having at their upper enfs rollers with clip angle irons 


fixed to th? trough sides. The struts are hinged at their 
lower endk and a have toothed segments bolted to them, 
so that, by means of pinions turiied by hand, they may be 


catsed to incline in either: direction. To close up the 
elevator, th®y are: ¢aused to incline outwards, thus 
’ eet! “Gown Of to'a suitable support, and— 
P ‘the trotigh ; set free—they are then 
inwards, so as to ‘the outer erd of the trough 

Coix DetrG Aprakatys. 
Mr. VAM? +d Gibbs, of Gilwell Perk, exhibited one 
of his irying sheds, etated to be capable of dry- 


iE 







ing a of hay) ii 20 minutes: and also a specimen of 
 aheaf-tube . capable ‘of drying 32 sheaves in 
6 ; wete arranged upon Mr. Gibbs's 
j usual plans, iéy were accompanied by several models 
wing different & of hissystem. In the hay 
; shed the ' drying is-effected by lifting the 

hay and silowing Toowely in t of a long open- |; 
ing through which by inc by a fan. The 
hay is lifted by sqwhich are raised and 
lowered by the from. whieh the fan is driven. In 
drying sheaves, each is immpaled.on: a perforated tube 

through which a of hot-air takes place. 


Messrs. Davey, Paxman, and Davey, of Colchester, ex- 
hibited several examplas of their steam appara- 
tus, of which we have on former occasions, We have 
heard favourable of the performance of this appa- 
ratus, and believe that ft ean be very advantageously em- 
ployed for drying seeds, &e. 


Of the mills and chaff cutters, flax machinery, wood. 
working machinery, pumping machinery, and a host of 
miscellaneous matters, the demands upon our space compel 
| us to postpone publishing am aceonnt until our next number. 








| NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS. 

| ‘Ta# ninth AnnualiGeneral Meeting of the North British 

Aséotiation of Gas Managers ‘was held in the hall of the 

Royal Scottish Society? ot Arts, 117, George-street, Edin- 

burgh, on Wednesday, the 20th July, 1870, Mr. Thomas 

Whimster, engineer, Gas) Works, Perth, President, in the 





The Secretary (Mr. Se) read the minutes of the 
leat annual meeting, as alse the different committee meet- 
ings held since that . He likewise submitted the 
Gnancial stat t, showing the condition of the funds of 


the Association. 
The following gentlemen were elected the office bearers for 
soled, Me. G Vice-President. 
i Bartholomew, ¢ Vice-President, 
pu ern bs Pain ovitice, Messrs. 
iter, hs Ma . Dundee; and 
)au@’ Treasurer, Mr. Mac- 
ie'Fraser, Inverkeithing. 
nburgh, was then unani- 
to the Association. 
i his presidential address, 
read the report by the 


















De, Stevenson Macadam, © 
mously elected Consulting G& 

After the Chairman had @ £61 
Which we subjoin, Mr. Ma 
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meeting last , and were not 
January this year. Theametterrwas thus placed before the 
hout the attheir busiest season, and 


many of them would not fully to consider it, until 
it would be too late for them to undertake such a task with 











become manvfacturers. of important article, 
as, in the process of the distillation of coal for the production 
of oil, a considerable quantity of rich gas was necessarily 
made, it was thought that this gas might be stored for illu- 
minating purposes. This idea was carried into practice by 
the Hawick Gas Company, and:for a time promised to be a 
successful speculation; but¢he fimetwation in the price of 
paraffine, from reasons so ‘obvious thet they 
ticularised here, and i 



















d_ been received in reply 






committee on those essay#; 
to their circular, requestiffgMerene managers of gas works 
in. Scotland in reeeipt of "galaries of 2007. (and under) per 
@tmum” to compete for several prizes which, through the 
liberality of certain gentlemen connected with the Associa- 
tion, they were enabled to offer for the best essays on the 
following subjects, viz. : 

1. “On the best mode of carbonising coal, taking into ac- 
count condition of coal, size of retort, weight of cha per 
retort, duration of charge, and whether the mixture coals 
in retorts is recommended or not.” ‘ 

2. “On the best method of constructing and setting a 
bench of fire clay retorts, hating special reference to the size, 
shape, and thickness of retorts.” 

were but a few competitors, and the committee had 
oly voted the first prize for each subject. Their unanimous 
award was the prize of ten guineas for the essay on the first 
subject by Mr. Innes, manager, Gas Works, Forfar; and the 

ize of 61. for the essay on ‘the second subject by Mr. A. 

acpherson, manager, Gas Works, Kirkealdy. 

Owing to the limited time of the meeting, these papers 
were taken as read. 

Mr. David Scott, Gas Works, Musselburgh, read a paper 





| on the “ Manufacture of Illuminating Gas from the Secondary 
| Products in the Production of ee which gave 
| rise “to @ highly interesting and instructive i 
| whiéh Dr. Tisdahon, Modibs: Macrae, Dundee ;° Hyslop; 
Paisley ; Cusiter, pment be teem te ooh 
irman men that ‘prises to the extent of 262 

Been again offered for essays on subjects to be hereafter 
intimated. Dr. Stevenson Macadam then deli Sn ex- 
on “The Scientific Prinei the 


which he was awarded a cordial vote of thanks. 





| experiment threatenel bec ne | 

\chadnezzar saw in bis dream, which filled the whole earth. 
|1 will not trouble you with details of this shui, in which 
| Government money was freely are D t 

| Perth Gus Company. Saffice it to say that it was a nine 
days’ wonder, and was withdrawn as qyetly as possible, 
These disturbing causes, though they do not look very for- 
midable in light cast w them by their failure, are, 
| nevertheless, while they are in operation, on 
jand have the effect of tem ly the progress 
improvement. There is the fear engendered that gas property 
‘may be senceres. ¥ the introd of tome heieds 
minati nt, improvements whieh would 
wise peithiod forward are delayed the fear is 
and confidence restored. At the 
be .great eonfidence in the 
which is more esp 
municipal authorities to 
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MULLER'S WATER METER. 
Asmoxoet the exhibits at the Conversazione of the Institu- 
tion of Civil Engineers in May last, of which we gave but a | 
brief notice at the time, was an ingenious water meter 
dependent for its aetion upon the induced current of air 
caused by a jet of water, designed by My. Jan Anthony 
Maller, of Amsterdam. Of this instrument we now subjoin 
an illustrati apparatus consists of a pipe, a, having 
two inverted hollow cones, 6, ¢, meeting at an apex, a', from 
which « smal! ing, 4, passes to a valve chamber, ¢, 
wherein is an india-ru valve, f, acting as hereafter ex- 
j Above the valve chamber, ¢, is a hollow air-tight 
chamber, g, wherein is a tube, A, perforated at each end, 
the perforations pointing in opposite directions to each other 
the manner of a turbine. An opening, i, for the pas- 
sage of air into the tarbine, 4, is i at the top of a 
vertical pipe, j, affixed to the horizontal tube, A, this vertical 
pipe being free to revolve on pivots through an opening in 
the cover, &, of the air-tight chamber, g. 





Fit. 





Fite 





The action of the apparatus is as follows :— When water or 
other liquid wees rapidly through the conical pipe, a, 
a vacuum is formed in the valve chamber, ¢, by reason of 
the contracted form of the said pipe. On a vacaum being | 
formed as above stated the india-rubber valve, / is forced | 
down by the entrance of air through the openings, a*, from 
the air chamber, g, and the only communication with the 
atmosphere being through the turbine, A, from the passage, i, 
the air escapes fromm the perforations, causing pressure to be 


exerted against the opposite face of the turbine, A, and | when pressure rm formed in the pipe, 4, by the preers of 
thereby imparting a rotary motion to the said turbine, the | the current of water are forced u against the base the 
revolutions being coromunicated through the pinion, ? (or | turbine, A, as shown in Fig. 1, thereby automatically and | 





EXHIBITS AT THE OXFORD SHOW. 
"(For Description, see Page 74.) 





MESSRS. CLAYTON AND SHUTTLEVORTH’S FOUR-HORjE COMBINED ENGINE AND BOILER (FIRST PRizc.) 





THE READING LRON WORKS COMPANY'S FOUR-HORSE COMBINED ENGINE AND BOILER (THIRD PRIZE.) 


at) 








worm wheel with suitably formed teeth), to the gear wheel, m, | instantaneously stopping its further revolations so that no | 


and thence to a second gear whee! 


m, fixed on @ spindle, o, | more than > Se apagreghe wel ey will be registered 


carrying a finger, p, which is caused to revolve over a dial | on the dial plate, ¢; or the i 


plate q, having ® spiral groove tut in it in the form shown | placed beneath the plate, «’, if desired, to effect the same 


im Fig. 2. result 


The whole apparatus is covered in with a brass or 


Siding om the finger, p, is a block, r, having a loose other box, y, a glass plate, z, being fixed therein for observ- | 


’ 
slide engsging in the 


the centre 


passage the Diock ms in o& 
pinion, ¢ in gear with a whee 


of metal or 


inside teeth as shown in Fig This wheel carries an index , to t dust from entering to the working mechanism, 
x u the dial plate enables the number oulteen 


plate, ¢ and an openi 
of rer : : pavte 


ny 


om he persons to cause the meter to register & less 
observed, apd as ' { the finger, p, is Keown to | quantity of water than that actually used. A very thin glass 
be equivalent to a aseur water or other liquid, | plate, d', or other suitable material is placed in any con- 
thus the exact ant of such hquid passing through the | venient part of the case, y, so that on a partial vacuum | 
pipe, «, can be ascerta « the figures on the dial plate, | being formed within the case by the exclusion of air, the 
qg, may be marked ox ginss, 2, if desired | pressure of the air on the outside being greater than the 


Attached to the valve 


nger, p. and the wheel, «, to be by dishonest 


guard against the said aperture being tampered with 


space between | 


said grooves, which is pulled back to | ing the state of the meter and suitable apertures supplied for | 
the cial plate, g, along the straight groove, r', | the admission of air. Mr. Muller prefers, however, the form of 
by means of a spring, 4, of any suitable form. In its rotary aperture shown in Fig. 1, where c’, c*, are pi 
ntact with the spokes of «| other material overlapping each other, 

™, beneath the dial, g, having | them being filled with cotton, wool, or other filtering material 


| 
i 


apparatus has been unfairly used. We should not, however, 

feel inclined to place much reliance on this safeguard. 
In order to measure gas or other va) the pipe, a, is not 
uired, but the gas is admitted to the & ine, A, by any 
suitable aperture in the casing and escapes aa the 
said 


ia-rubber valve, f, may be | opening, d, to the supply pipe, the revolutions 


turbine caused by the re of the and therefore the 
amount of gas passed being regi as before, but in this 
case @ spring is required under the valve, /, to keep it up 
when the pressure is equal on both sides. 

This apparatus may also be used for ing the velocity 
of streams by causing the stream to flow the pipe, a, 
aie sees Ss Gocenes Sine same as in 
the meter ibed for measuring liquids, except that the 
wheel, «, and pinion, ¢, may be dispensed with, a catch being 





f, are two oF more pins, x, which ' pressure within will break the giass, and thus show that the 


| 








pplied to any convenient of the revolving mechanism 
so that the water may be allowed to act thereon or 

ired. The apparatus may also, it is stated, be used as « 
ship's log by placing the contracted pipe in the water, and 
conveying 4 tubo hevetvemn to any convenhind Gat tae 
vessel where the indicating gear is placed so that the speed 
of the vessel and the distance it has travelled in a certain 
space of time may be ascertained. 
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BLOCKS AND CLEATS. 


ROBEY AND CO,’S IRON FRAMED THRASHING MACHINE. 





THE READING IRON WORKS COMPANY'S TEN-HORSE FIXED ENGINE (DIVIDED FIRST PRIZE.) 
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LIGHT RAILWAYS IN SWEDEN. 
(Concluded from page 72.) 

“Ir ie ao doubt true that the traffic increases, but when 
once a line bas had time to absorb as nmch as its district 
has to send, it does not grow fast afterwards. Of the whole 
of our goods traffic, 4.4 per cent, consists in Bnest pro- 
doce. On the supply of wood depends also in the greatest 
measure ovt iron Manufacture, But our forests do not in- 
crease ; rather the reveme, snd a large expansion of our 

traffic is therefore, unfortapately, not to be expected 
es a hurry. Under all cireumstances, if Swedes, with 
ouly one-sixth to ) one-twentieth of the density of 
population and extent of trade af several other countries, F 
had a railway system aseffective as they, she might, to sey 
the least, with equal equanimity look forward to the advent 
of the expected great increase of traffic. A system adapted 
to circumstances may be doubled, to more or less extent, 
ay the traffic may tequire, and does not pecessitate at once 
sapertigous disbursements which may not bear fruit for half 
& century to come. 

“ Hitherto the cost-of construction of the Swedish Govern- 
ment main lines has been, on an average, for 667 miles, | 
7300/. per mile, and the northern line, by Upsala to Storvik, 
now decided on, 93 miles, is estimated to cost 7546/ per | 
mile. As alternatives fer thie mode of. construction, too | 
grand and costly for @ country peor in meney and popnla- 
tion, two other systems have lately been brought forward— 
Ist., a broad. gauge, with 43 !b. rails; and, 2ad, a 54 ft. 
gauge, with 40)b. to 48 1b. rails. It resalte, from what | 
we have said before, that, in regard to carrying capacity, 
these two eystems will be reciprocally equal ff the weight of | 
rails is the same, but that, in comparison with the carrying 
capacity of the present Government lines, it will be about 
one-half, But what will they cost ? 
Eiworth, the foremost atlvoeate of the broad gauge with 
light raile, bas recently stated in publie that if this mode 
of construction is adopted for the northern line, a saving of 
83,0002 would be effeeted ; that this system forthe northern | 
line should cost 64981 per mile, or, in round numbers, 9007. 
less than the trank line dimensions. If, on the other hand, 
the facts are regarded, instanced by narrow gauge railways 
already bailt and worked, as well a3 proposed, both at home 
and abroad, it will be found that 100 miles of our best built 
and most expensive narrow gauge railways, having a 4 ft. 
gauge, cost only 4475/. per mile, that the Hudikewall line, 
likewise with 4 ft. gauge, cost 37151, and the Uttersberg 
line, with 3p ft. gauge, only 1922/. per mile. The 112 miles 
of narrow gauge 84 ft. railways in Norway cost 4400/. per 
mile. but it it must be observed that nothing similar to such 
ground as most of these Norwegian railways traverse is 
anywhere to be found in the line of our Government rail- 
ways, not even where their cost has been nearly 12.5807. 
the oie. The new proposal for a nartew gauge trunk 
line between the Séndenfieldske and Nordenfjelski Norway 
was laid before the Storthing in 1849, and showed an esti- 
mated cost for. 207 miles of only 2784/1. per mile, because 
the patare of the ground is comparatively favourable, act- 
withstanding the crossing of the Dovre mountain range. 
Before our present railway commitiee have been presented 
proposals for 722 miles of narrow gauge 34 ft. lines at an 
average cost of SI86L per mile. There is, therefore, no 
doubt that if such curtailments in certain details were made 
as have been introduced’ in Norway, or been practised by 
private companies at home, it would be possible, in a country 
with. sech, advantages of ground as Sweden can offer, to 
build railways of 3) ft. gauge and 40]. rails at a cost 
below 3500/. per mile on an average. The Royal Admini- 
stration for constructing railways, in a memorial to His 
Majesty of 2ist of December, 1807, has stated that just 
such a railway as thia might -be constructed as a Govern- 
ment line for Norriand at # cost of 3776/., while the expense | 
of one of the reculation dimensions was at the same time 
estimated at 67102 Im these rélative’ prices we are dis- 
powed t) concur when they refer to work exectted for the 
Goveramest, A uatrow gauge railway, with 40 1h. t0 43 Tb. 
rails, would, even in this case, only oust about 57 per cent. 
of the price pall for our trunk lines, and, at the same rate, 
it would subetituie for the 73951. at which our northern line 
is eatimated, che suey, in round numbers, of 42004 per mile. 

hy adopting the narrow system, which is fully as effective, 
but, by its better aad sounier proportions, mach wore 
natural end strong than Mr. Elworth's, there would conse- 
quentiy be effeered a saving of 8195/. per mile, or, for this | 
northera line aloue, a sum of about 8056,000/. But thie is 
net all, If the traffic statements are exdminid as a whole, 
without taking inte consideration minor details, which but 
little affect the weneral issue, there will be found within the 
trafic aystem a law dominating almost every other circum- 
stance, nainely, that the quantity ef trafic determines the 
ebeapadss of teailic. 

“If the trate is smail in ceneral, but bearing a propor. 
tion te the carm img capacity  f the live, it is of no avail to 
have ower te favours + er teor curves, ever a0 @ lendid 
materials, or ever so youd arrangements: in any other re- 
pects, We might quote iustances by ‘the Tmndreds from | 
abroad, “Wher , for a total net trataport of 
9433 tons peri ) ‘ a4 an @xpense of 13d. per ton | 
mile, the ten mil the Gefle-Dala, with 37,700 tons, has | 
only cost $d., and on the narrow gauge Hudikewall ling, | 
with 40 Lb. rails, 12,600 toms, 0.850. per ton, - Nevertheless, | 





} On an ay erage, 





time, whereby the salaries of the officials, distributed only 

over 7 months of traffic, must range comparatively high. 

In spite of this the Hudikewall line has carried on its 

traffic for 64 per cent. as against the Government lines, that 
is to say 36 per cent. cheaper. 

“ Through the nerthern station in Stockholm there passed 
in 1868 only 10,172 tons and only 5765 tons through the 
Upsala station. The Upsala line can therefore not reason- 
ably be supposed to have more than 10,000 tons traffic, 
while a narrow gauge line of 40 Jb. rails ean carry more 
than 80,000 tons. It is truly deplorable that sach import- 
ant matters as the construction of our tailways have to be 
decided as it were by chance. oF ic ct as 
yet comprehend the hollowness of 
but the more private: fail’ 
the more their enigma S 
and some fine day ¢h®1 
louse grounds on whieh #0 
lessly thrown awgy, ahd in ‘time 
most sensitive in matter? that’ touch 
Cast we, however, finally our eye 
whole, the sina ee 
our r considerations 

‘That, wherea# oct pb trpa 
use in countries with, aa 
our population, and 26 
cannot well be suitable for 

“ That, whereas our trank lines have only had on an 


poset de 


| average 26 tons net load per train, but similar railways 


abroad carry as much as three times that weight, it is 
thereby proved how much larger than needed our system is 
as yet, and how much of its inherent power runs to waste ; 

that although the traffic om our trunk lines undoubtedly 
will increase, this inereasé can neither be sudden nor ex- 


Chief. Director | c 


forest and 19 per cent. of mining 
depend on an extension of sagen es 
limited. 

“ That experience has indi bly ped that narrow 
gauge line of 3} ft., with 40%; rails, mI in aceord- 
ance with the Drammen line in Norway, which haé served 
es a pattern for similar railwaysim nearly all of the 
world, can with a single line carry a traftic 





of a speed for fast trains of 25 miles an hour, or about the 
same which ie wow bw use. 
’ That such wraftway constructed for atrank mt 
reasonably be 


lin view of our @ireumstances of grownd, 


estimated to cost morethan 8350/. to4200/. per-niihector, 
single line, and 5900% SoS 700E Hap mile sae 


jeulinentty adapted for our 
y, otight, notwithstanding 


“That sucha railway, 
requirements af traffic gener. 


lits cheaper mode of constewction)t® give a much more 


favourable result as to teaffie thaweur present trunk, line 
dimensiom, even with a very great-traflic, inasmuch as the 
cheapness of transport augments up to the extreme limit of 
the carrying of @ railwaw Hee. 

“That such e-rafiway, if adopted for the northern trank 
line, would in its cost of construction effect a saving to the | 
State of about 305,0002, and at the same time promote 
uniformity in the net work of railways which sooner or 
later must be worked out for the mining and other in- 
dustries north of the Maelar Lake, and the rolling steck 
of which might consequently, at critical junctures, be made 
available for the transport of troops, &c. 

* That if recourse were had to Mr. Elworth’s broad gauge 
methed of construction with 43 1b. rails, the gain to the 
State, accordisg to Mr. Elworth’s own statement, would 
only be shout BSH00/., but that neither in system nor | 
materials woul@@ny uniformity be attained thereby, be- 


cause such sl@nder rails could not be run upon by the | 


present locomptfves of our Government lines, and there is 
no likelihoodof private companies hereafter building broad 
gauge lines @f any greater extension. 
a bread ¢ railway would be altogether limited to the 
use of its ewn 14to 16 specially constructed light broad 
gauge locometives. 

“ And, fmally, that this Mr. Elsworth’s system does not in 
any degree possess greater capacity for speed or goods 
traffic —- gauge line with the same weight of 
rails.” 

Again Mt Biworth takes up the pen to assert his views, 
in a long @ttidle in the columns of A/ftonbladet, for April 
the 20th, @bich the following extracts may be suffi- 
cient to  Reediey the ground on which he meets the fore- 
going remarke ef “ T. T.” 

“The atithomaccuses me of having denied that a narrow 
gange system with 40 lb. rails would be sufficient to carry 
on the traflie om the northern line; this is without founda- 
tion, as I have said vothing on the subject. -I have only 
pat forward a. comparison of expense, which shows the 
advantage’ef employing the broader gauge with 43 Ib. rails 
for the Upeala-Btorvik line; but I now will add that the 
carrying «apacity of such a line is fully as great as that 
of a narrow @euge line with 40 Ib. rails, and even greater, 


| when it is ti@ Question of carrying such lighter goods as 


that of which the narrower wagons could not take a full 
load 
“The autherafterwards proceeds to enunciste a maxim 


the extent of our F 
‘ade, hay 


more than | 
| double the extent whieh our trunk lines have at present) 
and with a double line eight times as much, and can admit 


Consequently, such | 


] consider that in — 
of making a railway, the 
ainst ought to be weighed with the 
greatest circumspection before a decision is taken as to 
adopting one gauge or another. This is exactly what I 
have done, before I found myself called upon to recommend 
my proposed’ jmode of for the Upsala-Storvik 
line. That thégarrying of this line will be sufli- 
cient for the needs of some to eome, may be assumed 
with tolerable certainty, ‘it is equally manifest that it 
will be put in vats considerably greater extent 
if there should bes for our mining produce east- 
ward, There ay that case, be mo more economical 
capacity of the line than by 
laying down more powerful 
re. on this line, which in 
might be employed 
dtamnk lines for local - 
is constructed with 
mecessary to double 
to construct a 
Seaeey times that of 
: above. 
awith calculations as 
be annually trans- 
* Similar calculations 


sds vate teres ter in the course of the year 
cannot be equally distributed, as we are so entirely depen- 
dent on whether the navigation is open or not. At times 
so much traffic is pouring in, that even the most reasonable 
demands of the senders, as to the time of their reaching 
their destination, cannot be complied with, and it is easy to 

with sy aysthe transit 
rah ote ROR, 





ought to 

and fancies 
between 

detail«, and 
eapacity as 

built within the 
line; Howsoever, it 
Ary the locality 
But to build it 


Stertik, 

according to the survey made of this 
whieh respect the natare@f:the ground will 
as I intimated Gn my former article, 
ve escaped the author's attention, it 
mature of the g —— chiefly determines the 
of construction of « line, and net @m imeh or so in the 
difference of gauge.: There care several:instances in the 
| reports of the Traffig Administration to dhiow how a diffi- 
cult ground may intreas@: the ‘@est.of cemstruction, as it 
will be seen from these that:between Stockholm and Gnesta 
the ex was 48002 per mile, while between Talkiping 
and’ Some cis agen to. 4@941., and yet the 
Stockhelur | Bei either 2 wider terracing or 
| heavier rails. Because a railway can be built cheaply in 
| one locality, it should not, therefore, be concluded by hap- 

hazard that it may be built equally cheap anywhere. 

“ Perhaps the author might, in consequence, so far deign 
to meet meas to acknowledge that a complete examina- 
feos of any proposed railway ought to precede the state- 
| ment ag! to its cost of construction, If we assume that 
| such an examination bas been made of the Upsala-Storvik 
line, and if on the basis thereof we wish t} ¢aloulate the 
| cost of its construction according to the different systems 
baper always presuming that the maitiwaia gradients 

are the same, it @iay be granted, as préfiminary, for a 


| railway of t nsions of our trunk lines, - 4 

terrace 20 ftps h with ballast 2ft. deep an Ib. 

rails, the cost e reaches an amount=X. Fi i 
| according to 1, or with a 4ft. 8} in. ga 

| 16 ft. wide, ft. deep, and 43 Ib. rails, 

mile would t 03,000 rix-dollars less th@ia- Xj, and for 

a line with 3 in. gauge, terrace 14 {thewide, ballast 

14 ft. deep, Tb, rails, 185,000 rix-deliars less than 

X, all in a with what | have previegsly shown. The 

author, howew@r, has straight way decided thatthe cost of the 

will be 864/. lesethan Xj but as be 

to-refata-in any single instance, the de- 

e as to the savings to be effected 

tertacing and permanent Way to the 

oy mae & computation, as here 


the cost of a line with so 
intended for suek different 
our Government ines, and the 4ft 








terrace 


which reel cnrattiatal State. 
these advantages, I have already 
expenses must be on a nar 
line, and when to this is added that 


every t6a.0n the trunk line has beea carried 72 miles om an | which is undoabtedly correct, namely, that a railway, like 
average instead of but 7 miles ou, the Ludikewall ling | any other industrial urdertaking, ought to be proportioned | certain. 
where, besides, the iraihe can only be carried co in summer | to the object sought to be attained. This is exactly my 
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must be reduced to less than 112,000/., of which 83,0001. 
will at any rate: be economised, even. if the gauge of 4 ft. 


84 in. be presetved, but the line otherwise built according to |" 


the cheaper system. SE 

“ During the discussion about the Upsala-Storvik line it 
bas been brought forward as an important reason why it 
should be laid with 3 ft. 6 in. gauge, that it would be the 
commencement ef a natrow gauge rai system in the 
this it be gbserved 













Gefie-Dalg line, in the in there atd scarcely 
500 inhabitants to << whete forg 
no extensive trade can : er, it would right to 
adopt a system based on she _igid economy, and in 
those regions a gauge of 2 ft. 6 in.even would doubgless meet 
all requirements.” sy : aie 

These are a few specimens of the controverag gyhich bas 
been going om lately in the Stockholm news as to the 
relative merits of the broad»and the narrow system 






per day. tak 
pia Gat 
; Yew od 


of railways, a discussion mainly brought on by the decision | the further extension 


of the Diet that the northern trunk railway igto be con- 
tinued; on account of the State, in a line from. Upsala to 


Storvik, where it will join the broad gauged Gefle-Dala . 


private line: -The differences of opinion in respect 
exhibited by professional” mien seém to have 1 rather 
perplexing to the legislative chambers, and to.ggcape from 
the dilemma they have fi resolved to leave the matter 
in the hands of the executive, Consequently it fill remains 
to be seen how the Goverpment will decide the question, 
pending which the public may:probably be favopred with 
a few more disquivitions on the subject... 


ooo 
NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.--~The _ business 
which was carried on in pig-iron warrants in the Glasgow 
market for some vou, and which caused prices to run up 
much aboye their natural level, resulted in a burst last week. 





Indeed, the “ ing,”-as itia called, was quite di " 
and —iesaiabes at Teast two dun “open 0 feaeoe 


known that the bubble had burst. ‘Three firmis were in: 
volved, one of them being that of a prime mover in the 
famous “rig” of 1866, and who, since then, is said to have 
made three fortunes and lost them all. The total liabilities 
of the three firms who had to succumb, were at first set down 
at about 500,0001., but as the excitement calmed down some- 
what, it was found that when the assets were all realised, 
the total deficiencies would not be likely to amuunt to 80,0002. 
or 90,0007. Further stoppages have since been reported. The 
outbreak of the war on the Continent, suddenly sent down 
the price of pig iron 10s. per ton, and thus the confident ex- 
pectations of making an enormous fortune by the continuous 
rise in prices were as suddenly blasted. On Monday, after a 
little quietness had set in, prices varied from 51s. 6d. to 
Sls. Od. cash, and 61s. 10gd. to 52s. one month, and at these 
a moderate business was done. Yesterday there was a fall 
of from 9d. to 1s. per ton, and to-day the market has been 
firm, with, business done at 51s. to 51s. 24d. cash, sellers at 
the close 51s. 3d., buyers 51s. 23d. The war is evidently 
telling seriously upon the shipments, as they only amounted 
to 8042 tons last week, as against 15,643 tans in the corre- 
sponding week of last year, thus showing a decrease of 
6701 tons. It is quite evident that until there is some pros- 
pect of peace, orders from abroad will be greatly restricted, 
both on account of the blockade of certain foreign ports, and 
of the diffieulty of transacting satisfactorily with foreign 
correspondents. At present some of the large founders and 
inanutacturers of malleable iron are purchasing pig iron on 
advantageous terms. 


in the dispute betweea the puddiers end their employers 


tiom still unsettled. This depsrtment of 
trade keeps busy, but there is in it, as in most 

of. unset owing to the fact of the i 
distarbanees. The Glasgow fair holidays are now com 


at work, butthe intense beat is exerting its effect among the 
workers, soabe of whom have actually had to “ knock off” 
within the Jast,few days. Shipbuilding plates are in. 

demand, and, #0, also, are angle and TF irons, girders, 

sheets, and merchant myo At hee yg Iron pe ce 
tensive preparations are being for supplying a large 
demand in shipbuilding plates and other com finished 


iron. 


Opening of the Dingwall and Skye Railway—This line is 
now Tast. approaching completion. "ts is pos that the 
Government inspeetion wiil commence on Saturday the 30th 
mst. and close on the 3rd August, after which the line will 
be opened for public traffic. The banquet at Strome im 
~— of the event is to take place on the 10th of next 
mon 


The Highland and Agricultural Society's Show at Dum- 
fries.— This show opened yesterday, and will continue open 


‘tiN Friday. It is universally unced a great success. 
(We shall give an account of ton exhibition i fF iengheeata 
next Ep. EB.) 


r) 


likely to follo 





ition. Suchr 


required 











Prussia, 





is of | 





trade, be so 


pott baving 


or six weeks ago. 


ly divorgan 





a 
and Mi 






























to these workers 





the Continent of Europe, and at present it is impossible to 
say how serious the effects of war between the two countries 
will be. A short time has only elapsed since the future pro- Jace j c 
spects of the iron trade of this district were of a cheering and | P ace in the 
hopeful character, but the differences which have lately 

lune up between France and Prussia have blighted the were severely burnt. The 
same, and caused a derangement little anticipated a month aod is ae Well ventilated on 'edy in 


Some of the ironmasters in this district a te 

had booked several Continental orders which, so long as war plosion is ng pow have been > th stew, and the 

is being waged by the two countries, cannot be executed, taken i> a a . the Ge ting. ane gas 

and in some few instances it is said gond Continental orders driven on Ww 1 gos a) r i erument 1 

have been countermanded, with every probability - others | for South alos, so 

w. lIronmasters in this district were looking - r ; 

forward to Continental orders coming to hand sufficient opened yesterday, and adjos 63": f 

to enable them, with those already on their books, to The Tin Plate Trade. “A Sth 

keep their hands engaged fairly employed during the | noticeable in this branch of Igeal ind 

winter season, but should the war be @ protracted one, | reduction in the price of tin wilh t 

and spread to other parts of the Eufopean Continent, the — which of late owing ; 

realisation of such hopes may be said to be altogether Me 

hopeless. The present unsettled state of the iron The Welsh Steam and Howge Ge 

trade was somewhat increased for a short time by tke spects of the steam coal ti eo as 

rumoured alliance of Russia with Prussia, but this has now | have : 

given way in consequence of dgtelligence since received that | j 

there was no truth in the ree mre ae 
umours 88 2m! a et rom t itherto 

| large transactions betwee "i tote 

Russian buyers, together 


from Arequipa inland from the Pacific eogst, is 
’ , and little doubt existe but 


the same will be 


total quantity shi 
feached only 6486 


the contracts to be completed 
for Russian railways before 2 ee pe ship- 

m, rie? erable degree of uneasiness, 
The Malleable Iron Trade.—The question of arbitration Pet kod thandian any phere in 1 


There is\every probability of trade with India im; 
and the extension of the railway sys 
etease the demand from that 
eause any material — ’ se! / 
coun ng a é 7 ht 0 tis 
should the war eg ne | to od B i prensa gph hors) 
will not, it ig believed by some well, 
serious as many now 
iron at the local pay 
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the same the tesult would | fape 
: i8 |} ave been somewhat scrious to the iron trade 6f this district. faigng: 
not yet to a bearing, and therefore the rey eee At the present time the rail mills are kept ; 
the incipally in the execution’of American a : 
t it cannot be said that the principal buyers of rails evines. 
La disposition peer into — ng ro 
‘atten : . ri no bt ail for some little timesthat 
over, and the} g furnaces and rolling mills are égaim” re th capo at Pe carried on. The pressitt unset! 


and this feel- | th 
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state of the..iron-trade of this country is but trifling as came |4 werament of that 
pared with that of Belgium, which is said to have been com- 
b ised and makers paralysed, the effects 

ich onour foreign markets have yet to be seen. | 
Lin this district have of late sent large quantities Of rails 
pother matériel to Peru, and are looking forward te an, seoss- Tm 
tion of orders from that country, in which it may ° 88 rr 
sien ee is only in its infancy. Latest adviewsd 3 st 
on intelligence that a new line about forty’ 
length 
to be 
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LIGHT RAILWAYS IN SWEDEN. 


(Concluded from page 72.) 

“It is eo doubt true that the traffic increases, but when 
once « line has bad time to absorb as srach as ite district 
has to sew, It does not grow fast afterwards. Of the whole 
of our goolls traffic, 34.4 pér cent, consists in finest pro- 
duce. Od the supply of wood depends also in the greatest 
measure out iron mianupfactare,. But our forests do not in- 
creese ; rather the reverse, and @ large expansion of our 

traffic is therefure, unfortunately, uot to be expected 
a e hurry, - Under all ciroumatances, if Sweden, with 
only one-sixth to | one-fwentietly of the density of 
population and extent of trade af several other countries, 
had a railway system 4s effective as they, she might, to say 
the least, with equal equanimity look forward to the advent 
of the expected great increase of traffic. A system adapted 
to circumstances may be doubled, to more or less extent, 
as the traffic may require, and does not pevessitate at once 
superfigous disbursements which may not bear fruit for half 
acentary to come. 

“ Hitherto the cost of constraction of the Swedish Govern- 
ment main lines has been, om an average, for 667 miles, 
73001. per mile, and the northern line, by Upsala to Storvik, 
now decided on, 93 miles, is estimated to cost 75461 per | 
mile. As alternatives for this mode of construction, too 
grand and costly for a country poor in money and popala- 
tion, two other systems have lately been brought forward— | 
Ist., « broad. gauge, with 43 Ih rails; and, 2ud, a 84 ft. | 
gaage, with 40 1b to 49 1b. rails. It resalts, from what 
we have said before, that, in regard to carrying capacity, | 
these two systems will be reciprocally equal if the weight of | 
rails la the «ame, but that, in comparison with the carrying 
eapacity of the present Government lines, it will be about 
one-half. But what will they cost? Chief Director | 
Elworth, the foremost advocate of the broad gauge with | 
light raile, has recently stated in public that if thie mode 
of construction is adopted for the northern line, a saving of 
83,0002 would be effeeted ; that this system for the northern | 
line should cost 6498/. per mile, or, in round numbers, 900i. 
less than the trank line dimensions. If, on the other hand, 
the facts are regarded, instanced by narrow gauge railways 
already built and worked, as well a8 proposed, both at home 
and abroad, it will be found that 100 miles of our best built | 
and most expensive narrow gauze railwava, having a 4 ft. 
gauge, cost only 4475/. per mile, that the Hudikawail line, 
likewise with 41t. gauge, cost 37151, and the Uttersberg 
line, with 3 ft. gauge, only 1922/. per mile. The 112 miles 
of narrow gauge 84 ft. railways in Norway cost 4406/. per 
mile, but it it must be observed that nothing similar to such 
ground as most of these Norwegian railways traverse is 
anywhere to be found in the line of oar Government rail- 
ways, noteven where their cost has been nearly 12.5802. 
the mile The new proposal for & narrow gauze trunk 
line between the Séndenfieldske and? Nordenfjelski Norway 
was laid before the Storthing in 1869, and showed an esti 
mated cost for 207 miles ef only 2784/. per mile, because 
the pature of the ground is comparatively favourable, not- 
withstanding the crossing of the Dovre meuntain range. 
Before our present railway commitiee have been presented 
propdguls for 722 miles of narrow gauge 84 ft. lines at an 
average cost of 31864 per mile: ‘There is, therefore, wo 
doubt that if such curtaiiments in certain details were made 
as have been Introduce! in Norway, or been practised by 
private companies at home, it Would be possible, in a country 
with, sech. advantages of ground as Sweden can offer, to 
build railways of 34h. gauge and 40)]b. rails at a cost 
below 3500/. per mile on an average.. The Royal Admini- 
stration for constructing railways, in a memorial to His 
Majesty.ef 2ist of December, 1867, has stated that just 
such a railway as this might -be constructed as a Govern- 
ment line for Norrland at a cost of 3776/., while the expense 
of one of the reculation dimensions was at the same time 
estimated at 67107 Tw these relative’ prices-we are dis- 
posed t) coeur when they refer to work executed for the 
Government, A uatrow gauge railway, with 40 Th. to 43 Ib. 
rails, would, even in this case, only cost about 57 per cent. 
of the price paid for our trunk lines, and, at the same rate, 
it would substitute for the 73952. at which our northern lise 
is estimated, abe sunt, in round paumbers, of 42004 per mile. 
By-adoptiag the narrow system, which is fully as effective, 
but, by ites better and sounder proportions, mach more 
natural and «trong than Mr, Elworth's, there would conse- 
quentiv be effected a saving of $195/. per mile, or, for this | 
northern line alone, a sum of about 805,0007; But this is 
net ali. If the traffic statements are examinid ‘as a whole, 
without taking Into cotsideration minor details, which but 
little affect the xeneral issue, there will be found within the 
traffic aystem a law domisating almost every other circum- 
stance, namely, that the quantity of traflic determines the | 
cheapness of tradic. 

‘Lf the tratlie is.smail in general, bat bearing a propor- 
tion te the carr ing capacity of the live, it is of no avail to 
have ever te favouradic gradienteor curves, ever so # lendid 
materials, or ever so geud erranzements' ta any other re- 
aspects, ‘We might quote instances by the Hundreds from | 
abroad, “When our track lines; for a total tet tratsport of 
9452 tons per mile, have had an expense of 144, per ton | 
mile, the ton mile on the Gefle-Dala, with 37,700 fons, has | 
only cost $4., and_on the narrow gauge Hudikswall line, | 
with 40 Ib rails, 17,600 tons, 085d. per ton, Nevertheless, 
every ton.on the trunk line has been carried 7 72 miles on an 
average instead of but 7 miles on. the ,Uudikewaill live 
where, besides, the trafic cap only be carsied oa in summer 
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| our consideration, 4 


| ance with the Drammen line in Norway, which has served 
| world, can with a single line carry a traffie 


lits cheaper mode of con 
| favourable result a# to traflic 


| gauge lines @f amy greater extension. 


| use of its own 14 to 16 specially constructed light broad 


| the 20th, from Which the following ¢xtracts may be suffi- 


| for the Upgala-Storvik line ; 
| ofa narrawgeuge line with 40 Ib. rails, and even greater, 


time, whereby the salaries. of the officials, distributed only 
over 7 months of traffic, must range comparatively high. 
In spite of this the Hudikewall line bas. carried on its 
traffic for 64 per cent. as against the Government lines, that 
is to say 36 per cent. cheaper. 

“ Through the northern station in Stockholm there passed 
in 1868 only 10,172 tons and only 6765 tons through the 
Upsala station. The Upsala line can therefore not reason- 
ably be supposed to have more than 10,000 tons traffic, 
while a narrow gauge line of 40 Ib. rails can carry more 
than 80,000 tons. It is teuly deplorable thet such import- 
ant matters as the consteuction of our have to be 
decided as it were by chanee. The do Saeditin as 
yet comprehend the hollowness of 


but the more private radl 
the more their enlightens 
and some fine day ‘tas 


louse grounds on whieh’ &o fee! Beocesewy 

leasly thrown away, ae tse in ‘time 

most sensitive in matters that 

Cast we, however, tiudDy our 

whole, the ie ie oer press themselves os: 
“That, whereas out] 


use in countries ‘with. memdicnsi times the’ 


our population, and 20 times the extent of oar trade, they | 
¢ Sweden. 


canuot well be suiteble for 
‘That, whereas our trank lines have only bad on an 

average 26 tons net load per train, but similar railways 
abroad carry as much as three times that weight, it is 
thereby proved how much larger than needed our system is 
as yet, and how much of its inherent power runs to waste ; 
that although the traffie om our trank lines undoubtedly 
will increase, this increase can neither be sudden nor ex- 
ceed @ certain limit, seeing that 84 per cent, consist of 
forest and 19 per cent. of miwing produce, which both 
depend on an extension of the fencst nea, witheh ia tn:iteclt 
limited. | + Sane S 

‘* That experience bas indisput: confirmed that «narrow 
gauge line of 3} ft., with 40%: somewhat in accord- 


of the 
more than 
doublt the extent which our trunk lines have at present,/, 
and with a double dine times ag much, and can admit 
of a speed for fast trains of 25 miles an hour, or about the 
same which fe aow ber wae, ¥ 

* That such erathway constracted for #trenk line cannot, 
in view of our éireumstances of grownd, reasvnably be 


as a pattern for similar railways in pearly all 


estimated to cost more than $3501) te 4200, pe een nature of the g 


single line, and 5 900k 4067 00h pet unite fer « doteble line. 


On an average 
‘That sucha railway, wminently adapted for our 
requirements af traffic generally, otight, notwithstanding | 
ion te give a much more 
‘eur present trunk. line 
dimensions, even with a very great-traflic, inasmach as the 


cheapness of transport augments up to the extreme limit of | Stock 


the carrying of a railwewv line: 

“That such araitway, if adopted for the northern trunk 
line, would in its cost of constructian effect a saving to the 
State of about 305,0001, and at the same tinie promote 
uniformity iu the net work of railways which sooner or 
later must be worked out for the mining and other in- 
dustries north of the Maelar Lakeé and the rolling steck 
of which might consequently, at critical junctures, be made 
available for the transport of troops, &c. 

* That if recourse were had to Mr. Elworth’s broad gauge 
method of construction with 43 1b. rails, the gain to the 
State, accordiag to Mr. Elworth’s own statement, would 
only be sboutWSP00/., but that neither in system nor 
materials would!any uniformity be attained thereby, be- 
cause such si@ii@er rails could not be run upon by the 
present locom@tives of our Government lines, and there is 
no likelihoo@ef private companies hereafter building broad | 
Consequently, such 
a broad gauge railway would be altogether limited to the 


gauge locometives. 

“ and, @mally, that this Mr. Eleworth's system does not in 
any degree possess greater capacity for speed or goods 
traffic thama harrow gauge line with the same weight of 
rails.” 

Again Mt Blworti takes up the pen to assert his views, 
in a Jong @rtiéle in the columns of Aftonbladet, for April 


cient to exemplify the ground on which he meets the fore- 
going rematha of “ T. 'T.” 

“The aiithomaceuses me of having denied that a narrow 
| gauge system with 40 lb. rails would be sufficient to carry 
| om the traéiie om the northern line; thi$ ts without founda- 
tion, as I Bave said nothing on the subject. I have only 
put forward a comparison of expense, which shows the 
advantage of employing the broader gauge with 43 Ib. rails 
bat I now will add that the 
carrying «capacity of such a line is fully as great as that 


when it is tiie Question of carrying such lighter goods as 
that of which the narrower wagoos could not take a full 
load 

* The outlidi wfterwards proceeds to enunciste a maxim 
which is undoubtedly correct, namely, that a railway, like 
any other industrial undertaking, ought to be proportioned 
to the object sought to be attained. This is exactly my 





own opinion, for which reason I consider that in every 
mstance where it is the th gene apoes making a railway, the 

reasons for and against ought to be weighed with the 
greatest before a decision is taken as to 
adopting one gauge or another. This is exactly what I 
have done, before I found myself called upon to recommend 
my proposed, mode of for the Upsala-Storvik 
line. That of this line will be suffi- 
cient for the needs of some tifie to ¢ome, may be assumed 
with tolerable certainty, bug it is equglly manifest that it 
will be put in ition to a considerably greater extent 
if there should be. eg for our we ming produce east- 
ward. There could, ip that, case, be mo more economical 
by 


on this line, which in 
might be employed 
k lines for local 


pb@eome mecessary to double 
i Becessary to construct a 
uid be many times that of 

a simple replacement of rails, as ine above. 
“Lastly, the author comes forward with calculations as 
j inv of tons may be annually trans- 
- piss other. Similar calculations 
i our elreumstances, because the 
goods which lave oo CARE in the eburse of the year 
eannot be equally distributed, as we are so entirely depen- 
dent on whether the navigation is open or not. At times 
so much traffic is pouring in, that even the most reasonable 
demands of the senders, as to the time of their reaching 
their destination, cannot be complied with, and it is easy to 
with a e transit 

b PAS Ara, 

ought to 
ws, and fancies 
bet ween 
details, and 
capacity as 
within the 
owsoever, it 


whieh respect the nature 
scales; for, as I Roe seems y former article, 
it seems to have escaped the code’ attention, it 
fenren chiefly determines the 
of construction of a line, ané net am ineh or so in the 
difference of gauge. Therecate several instances in the 
reports of the Traffie Administration to ahow how a diffi- 
cult ground may inttreasg@: the Gest. of cetistruction, as it 
will be seen from these-thdt between Stockholm and Gnesta 


the ex waeil 16004 per-mile, while between Talkoping 
seating u ted to 4894/., and yet the 


m haw weithera wider terracing or 
heavier rails. Because a railway caw be built cheaply in 
one locality, it should not, therefore, be concluded by hap- 
hazard that it may be built equally cheap anywhere. 

“ Perhaps the author might, in consequence, so far deign 
te meet me as to acknowledge that a complete examina- 
tion of any proposed railway ought to precede the state- 
ment as) to its cost of construction, Ifiwe assume that 
such an examination bas been made of the Upsala-Storvik 
line, and if on the basis thereof we wish t0 €aloulate the 
cost of its construction according to the different systems 
proposed, always presuming that the masiardim: nts 
are the same, it may be granted, as @ préfiminary, for a 
reilway of 1 psions of our trunk lines, or with a 
terrace 20 fté with ballast 2ft. deep and¥67} Ib. 
rails, the cost je reaches an amount=——-X. Féra line 
according to 1, or with a 4ft. 8} in. ga terrace 
16 ft. wide, ft. deep, and 43 1b. rails, ¢ae eost per 
mile would then@iti203,000 rix-dollars less thai K, and for 
a line with 8 in. gauge, terrace 14 ft wide, ballast 
14 ft. deep, Wb, rails, 185,000 rix-deliars less than 
X, all in a with what I have previowsly shown. The 
author, howe@@r, has straightway decided thatthecost of the 
ayaystem will be 864/. ‘but as he 

to-refiatey in any single imstamesy the de- 
havemade as to the savings to be effected 
and permanent Way to the 

andes im a computation, sdé¢h as here 


ation, ne tities of febonr one which 
sccm ina i 
whieh is 


these advantages, Ihave already 1 oo ‘ 

expenses must be greater on a x 

rag’ and when to this is added that 
Norwegian narrow gauge railwa 
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must be reduced to less than 112,0002., of which 83,0002. 
will at any rate: be ecgnomised, even. jf i” pone 4 ft. 


84 in. be preserved, but the line otherwise according to | for 


the cheaper system. 

"siecle the discussion about the Upsala-Storvik line it 
has been brought forward as an important reason why it 
should be laid with 8 ft. 6 in. gauge, that it would be the 
commencement of 4 narrow gauge Tailway system in the 
north of Swedém. In regard to this |_be observed 










500 inhabitants to 
no extensive nae psy ied 
adopt a system on ri 
those regions a gauge of 2 ft. 6 in. even would 
all requirements.” ; 
These are a few specimens of the con: 
been going om lately in the Stockholm news as to the 
relative merits of the broad-and the narrow syatem 
of railways, @ discussion mainly brought on by thie decision 
of the Diet that the northern trunk railway ig.to be con- 


‘a hich bes 


tinued; on @ecoant of the State, in a line from aed : 
a 


Storvik, where it will join the broad gauged” 

private line: ~The differences Of opinion in, respect 
exhibited by professional men seém to have t rather 
perplexing to the legi ¢ chambers, and to.egcape from 
the dilemma they have 6 resolved to lea matter 
in the hands of the executive. Consequently i¢ afl] remains 


to be seen how the Gevermment will decide the question, | hee 
pending which the public may probably be favoured with . 


a few more disquisitions on the subject. ., 
NOTES FROM THE NORTH. - 


Glasgow Pig-Iron Market.— The. wi thy, business 
which was carned on in pig-iron werrants in Glasgow 
market for some weal, and which caused prices to run up 
nach ee eee « in a burst last week. 
Ind “ ing,”-as called, was quite 
and i fee at Teast two dase whee 
known that the bubble had burst. ‘Three- firmtis-were in- 
volved, one of them being that of a prime mover in the 
famous “rig” of 1856, and who, since then, is said to have 
made three fortunes and lost them all. The total liabilities 
of the three firms who had to succumb, were at first set down 
at about 500,000/., but as the excitement calmed down some- 
what, it was found that when the assets were all realised, 
the total deficiencies would not be likely to amuunt to 80,0002. 
or 90,0007. Further stoppages have since been reported. The 
outbreak of the war on the Continent, suddenly sent down 
the price of Pg iron 10s. per ton, and thus the confident ex- 
pectations of making an enormous fortune by the continuous 
rise in prices were as suddenly blasted. On Monday, after a 
little quietness had set in, prices varied from 51s. 6d. to 
5is. Od. cash, and 51s. 10gd. to 52s. one month, and at these 
a moderate business was done. Yesterday there was a fall 
of from 9d. to Is. per ton, and to-day the market has been 
firm, with, business done at 51s. to 51s. 2)d. cash, sellers at 
the close 51s. 3d,, buyers 61s. 234. The war is evidently 
telling seriously upon the shipments, as they only amounted 
to 8042 tons last week, as against 15,643 tans in the corre- 
sponding week of last year, thus showing a decrease of 
6701 tons. It is quite evident that until there is some pros- 
pect of peace, orders from abroad will be greatly restricted, 
both on account of the blockade of certain foreign ports, and 
of the difficulty of transacting satisfactorily with foreign 
correspondents. At present some of the large founders and 
manufacturers of malleable iron are purchasing pig iron on 
advantageous terms. 


The Malleable Iron Trade—The question of arbitration 








in the dispute betweea the puddiers and : a 
nat yet toa bearing, and therefore the wages ques- 
tion still unsettled. This department of the pig-iron } 
trade keeps busy, but there is in it, as in most others, a 

of unset owing to the fact of the Conti 
distarbances. Glasgow fair holidays are now com! 

over, and the furnaces and rolling mills: ate again 


at work, buf-the intense beat is exerting its effect among 
workers, some of whom have actually had to “knock off” 
within the dast,few days. Shipbuilding plates are in 
demand, and, so, also, are angle and T irons, oe 
sheets, and merchant ag ben ag- se Iron 
tensive preparations are being ma br supplying. a 
demand im shipbuilding plates and other farms of finished 
iron. 


Opening of the Dingwall and Skye Rotipgae Tale line i 


4 


fi 


is 
now fast approaching cameietion. It is the 
Government inspection will commence on Saturday the 3th 


the 
inst. and elose on the 3rd August, after which the line wi 
be opened for public traffic. The banquet at Strome i 
_— of the event is to take place on the 10th of 
mont! 


The Highland and Agricultural Society's Show at 
Sries.— This show opened yesterday, end will continue 
tit F . It is universally pronounced a great success. 
[We give au account of the exhibition of im: 


bet 


i 


next week.—Ep. E.} 
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the Continent of Europe, and at present it is impossible to 
will be. A short time has only ela since the future pro- 


hopeful character, but the differences which have lately 
sprung up between France and Prussia have blighted the 
same, and caused a derangement little anticipated a month 
or six weeks ago. Some of the ironmasters in this district 
had booked several Continental orders which, so long as war 
is being waged by the two countries, cannot be executed, 


likely to follow. Ironmasters in this district were looking 


realisation of such hopes may be said to be altogether | but trifling. 





there was no truth in the rumours which had been in circula- 
tion. Such rumours ene an sama from the hitherto 
large transactions between the Tigkers in South Wales and rab 
for Russian railways before the close of the Northern ship- 
ping season, gave ride26 a a a red —— i . took 
and had there béem @ny truth in the sam t would J 

to the tron trades pats riet. | 





have been somewhmut scrious 
At the present:time the rail mills are kept 
incipally in the execution'of American a 0 
t it eanndt be said that the principal buyers of rails evines Tm 
disposition to enter into fresh engagements, abd this f¢ ; an 
Hog Will, no doubt, prevail for some little time--that f ; 
the war continues fo be carried on. The present tied. | aitubarwean 
state of the.iromtrade of this country is but trifling as com, 4 cn 
‘pared with thatof Belgium, which is said to have been come | i 
iy and makers paralysed, the effects 
Pwhich oneur foreign markets have yet to be seem. Mal 
La this district have of late sent large <r 
bother matériel to Peru, and are looking forward acces- 
sion of orders from that country, in which it may e $0 the | 
fpilway 6 is only in its infancy. Latest advices ftom Perm)” jay" 
Dobectiigence that a new line about forty mi ‘in Bera 
ioogth from Arequipa iniand from the Pacifi¢ is ress 
to be commenced, and little doubt exists but the r : 
required for the came will be obtained from listri 
There is-every probability of trade with India improy 
and the extension of the railway in Vi rill in- 
erease the demand from that : ; 
eause any material alteration e. 
Prussia, that country being a a 
should the war be confined to 
will not, itis believed by some w 
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ents of iron ee local port K | the las 

' prable decrease a8 (0 pith the t Steal b.: 

$idus (hes, the total quantity shipped at Care , here ix mo ¢ 
#% having reached only 6486 tons, as compared with| p 


: ; Frightful Colli 
say how serious the effects of war between the two countries evening of Gaturday lst 


a di > : place in the Charles pit, be 
spects of the iron trade of this district were of a cheering and which ni a of the collia 


and in some few instances it is said good Continental orders driven on the lights, | 


have been countermanded, with every probability of others ws ott ee otiloess pr A soe 


forward to Continental orders coming to hand sufficient yesterday, and ed ba Pa 
to enable them, with those already on their books, to| The Tin Plate Trade-—-A stil 
keep their hands engaged fairly employed during the | noticeable ii this branch of, * 
winter season, but should the war be a protracted one, | reduction in the price of t 


and spread to other parts of the Eutopean Continent, the fit, which of late owing (gi 


hopeless. The sent unsettled state of the iron The Welsh Steam and Hows 
trade was somewhat increased for a short time by tke spects of the steam coal trad ‘oye 0 ; 
rumoured alhance of Russia with Prussia, but this has now | have been for some little tithe past, anc 
given way in consequence of dmtelligence since received that | imgggovement already no 
apa tic n of war between 
ooking forward with 
le increase in wil 

Russian buyers, together wrth the contracts to be completed teers and as several of our.c war ébiy 
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trade, be s0.serjous as many now “it will be. ri + 4 
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THE MID-CHANNEL FIASCO. 

Wouo is in fault that a highly promising scheme 
has been abruptly abandoned after a totally insuf- 
ficient trial, and that at a time of the year when its 
advantages had no chance of being called into re- 
quisition? In vol. viii., p. 215 of ENGINEERING, we 
gave a sketch of the Mid-Channel Telegraph 
scheme, and expressed our opinion favourably of 
the general principles upon which this underta ing 


was based. At that time the company had arran 
to hire the s.s. Investigator, and the shareholders 
were promised a nine months’ trial, in order to 
thoroughly test the new system, and overcome any 
difficulties which might present themselves. 
In the meantime, everything in the p 
of this little company has been more or less 
in many instances the changes being evidently not 
for the better. During her passage home from 
Tasmania, the Investigator had her stern-post in- 
jured, and was obliged to go into dock, thereby de- 
priving the Mid-Channel Company of her aid in this 
undertaking. In consequence of this, negotiations 
were opened with the Admiralty, and finally H.M. 
steam corvette Brisk, a heavy 1300 ton ship of war, 
having had her guns —e, was sold for the 
sum of 5000/. to the Mid-Channel Company. On 
17th of April last the Brisk took up her position as 
a telegraph station in the Chops of the Channel, in 
lat. 49° 21' N., long. 6° 17” W., in 70 fathoms of 
water. On the 19th of June the Brisk was released 
from her duties again, the scheme having been 
abandoned; whether by the wish of the share- 
holders generally or through want of confidence on 
the part of the directors, we are not able to say. 
The promoters of the Mid-Channel scheme de- 
pended upon three sources of revenue: the first 
was the charges for the transmission of messages 
between ships and shore; the second was the oc- 
casional employment of their tenders to tow ships 
up channel ; the third was salvage. Of these three 
sources of income we always saw a thoroughfare in 
towage and salvage, but we doubted that the trans- 
mission of telegrams would realise more than the 
working expenses. We believed in the profitable 
returns from towage, because we knew, by painful 
pe 0 that not only do sailing vessels get be- 
ed in the Chops of the Channel, but are some- 
times, as we have been, weeks in beating up to the 
Thames. In addition to this, it is of frequent oc- 
currence that steamers run short of coals, and to 
them, as well as to other vessels, the consideration 
of towage money would be no bar to taking advan- 
nee the opportunity if it were offered. We 
ieved in — also, because we concluded that 
the Mid-Channel Company would provide them- 





sooner or later, in the common nature of things, 
that the mercantile marine would gradually have 
got into the habit of using it, if not as_a station, at 
east as a bearing. Ships from the Mediterranean, 
as well as those coming across the Atlantic, would 
have made the telegraph ship as they now make 


Ushant and Scilly: and they would have preferred | occurs 
g: | it on account of its open position. 


Had this been 
achieved, we venture to assert that 90 per cent. of 


#|the ships making this “gy would have used the 
| telegraph ; not profitably, 


perhaps, to the Mid- 
Channel Company, but still sufficiently so to have 
paid the working expenses. 

When the Brisk was put in position, scarcely any 
owners or masters of ships knew either of its pu: 


or existence. ‘Therefore that, in the first days of its | i 


short lifetime, it was passed by unrecognised is only 
natural. But gradually it was becoming known ; 
and, in proof of this, we have the assurance of a 
gentleman who held a responsible ion on board 
the ship, that on the last day, when the anchor was 
heaved and the telegraph cable lay broken at the 
bettom, no fewer than twenty-two ships applied 
to be reported to their owners, between sunrise 
and sunset. 

While the Brisk was in position neither of the 
expected sources of revenue responded to the ideas 
of the directors. Her troubles began by the tele- 
graph cable getting into difficulties with the chain 
eable ; then the tender had a ridiculously easy time 
of it, because the winds persisted in blowing and 
blowing fairly; and lastly, during the few days’ 
trial, strange to say, no derelicts hove in sight, 
therefore no salvage money was earned. To our 
imperfect way of thinking, it would have seemed 
reasonable to have, first of all, taken precautions to 
prevent a recurrence of the difficulty of maintaining 
telegraph communication ; then to have waited till 
foul winds or calms showed what — be required 
of the tenders in other seasons ; and lastly to have 
suspected that possibly, although derelicts were not 
plentiful in the months of May and June, they 
might be in some other months of the year. 

their superior wisdom, however, the Béard of 
Directors did otherwise. Let us not be misunder- 
stood as implying the remotest want of moral cour- 
age on their parts; on the contrary, we know them 
all to be men of personal bravery. There was the 
gallant Rear-Admiral Hall in the chair, whose 
‘+ pluck” it would be unreasonable even for a share- 
holder to doubt. There was Captain Osborne 
whose gallant exploits really should be, and we 
trust are, a sufficient guarantee for any amount of 
— which this little scheme might stand in need 
of. ere was Captain Barrow, who never felt 
himself at sea in the Chops of the Channel. There 
was Mr. F. Bevan, of Lombard-street, known for 
his commercial acumen and courage. Lastly, 
there was Mr. Nicholas, known for the goodness of 
his sherry and the generosity of his heart. These 
men are not likely to have been frightened into any 
rash abandonment of the scheme. Therefore we 
cannot endorse the first part of the opinion ex- 
prose’ | by a shareholder at _~ last — meet- 
ing, h tory to winding company, 
thet the Soeide were senia-snieten, and were 
abandonin — scheme without giving it a fair 
trial. If this shareholder live to see takin 
part in the coming war, he will, we trust, see 
these gallant admirals and captains entrusted wi 
high posts of responsibility, and acquitting them- 
selves with laurels and honour. to hint, as that 
disappointed shareholder did, that in such an emer 
arg Arerter. t be found to strike their colours, 
and ‘ ” as he es gy ep ary 200 +t, was 
rude, ungenerous, and unjust. yet, in common 
fairness, we can hardly wonder that share 


> 








rm st 
who a few months invested hard cash in this 
vecesed ok Sf their chip, but of thar 
pointed at the wreck, not of their ship, but of 
Chose: ay gene Salen teal Be 
break from a of causes was to be looked for ; 
but that these causes could be and effec- 
tively eliminated was also reasonable. In an ex- 


us, induces, too late, the shareholders to suspect that 
their confidence has been premature. The contents 
of the engineers’ report which encouraged the invest- 
ment, we have in our hands, but the substance of 
their later report which induced the abandonment 
of this enterprise, was not even alluded to at the 
meeting. e wonder, nevertheless, what it con- 
tained ; whether it acknowledged their most careful 
considerations and discussions to have been based 


this quarter is called for, and should be required by 
the holders. Sir Samuel Canning’s reputation 
as a practical telegraph engineer stands much too 
high to allow us to suppose that he would have 
sanctioned the abandonment had he been consulted, 
without clearly seeing that success was impossible. 
But it sounds strange to talk of anything in sub- 
marine te phy being impossible to man 
whose feats in the Atlantic have made our telegraph 
lines to America a fact and a triumph to our age. 
We do not object to Sir Samuel a e 
existence of impossibilities, but we should him 
to —_ hten our darkness in the matter, by con- 
mer cial . the Wi orning Ni 
A inci % estern Morni ews, BAYS 
that the pce ta of the abandonment was to 
found in the fact that “ the Brisk rolled very much 
in consequence of the heavy swell of the sea and 
the strong currents which prevail in the vg A 
the Channel; moreover, she is not suitable, g 
too , and presenting too much surface to the 
sea.” But if this is the case, why was uestion 
of the suitableness or unsuitableness of this vessel 
rag ey : 3 poe te col deans i ia 
to expense equipping i r in 
peiliion ? » Were the engineers not there to advi 
upon so simple a question as the surface presen 
(here'noh gullet admire end she maghainn 
not t admi ‘ 
other gallant and able ae enough about 
Sey ef maseing © bes 
1300 ton ship of war in 70 fathome of 
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THE MID-CHANNEL FIASCO. 

Wuo is in fault that a highly promising scheme 
has been abruptly abandoned after a totally insuf- 
ficient trial, and that at a time of the year when its 
advantages had no chance of being called into re- 
quisition? In vol. viii., p. 215 of ENGINEERING, we 
gave a sketch of the Mid-Channel Telegraph 
scheme, and expressed our opinion favourably of 
the general principles upon which this saad 


was based. At that time the company had arran 
to hire the 8.s. Investigator, and the shareholders 
were promised a nine months’ trial, in order to 
thoroughly test the new system, and overcome any 
difficulties which might present themselves, 
In the meantime, everything in the p 
of this little company has been more or less 
in many instances the changes being evidently not 
for the better. During her passage home from 
Tasmania, the Investigator had her stern- in- 
jured, and was obliged to go into dock, thereby de- 
priving the Mid-Channel Company of her aid in this 
undertaking. In consequence of this, negotiations 
were opened with the Admiralty, and finally H.M. 
steam corvette Brisk, a heavy 1300 ton ship of war, 
having had her guns unshipped, was sold for the 
sum of 5000/. to the Mid-Channel Company. On 
17th of April last the Brisk took up her 
a telegraph station in the Chops of the Channel, in 
lat. 49° 21’ N., long. 6° 17” W., in 70 fathoms of 
water. On the 19th of June the Brisk was released 
from her duties again, the scheme having been 
abandoned; whether by the wish of the share- 
holders anyone! or through want of confidence on 
the part of the directors, we are not able to say. 
The promoters of the Mid-Channel scheme de- 
pended u three sources of revenue: the first 
was the changes for the transmission of messages 
between ships and shore; the second was the oc- 
casional employment of their tenders to tow ships 
up channel ; the third was salvage. Of these three 
sources of income we always saw a thoroughfare in 
towage and salvage, but we doubted that the trans- 
mission of telegrams would. realise more than the 
working expenses. We believed in the profitable 
returns from towage, because we knew, by painful 
capri, that not only do sailing vessels get be- 
med in the Chops of the Channel, but are some- 
times, as we have , weeks in beating up to the 
Thames. In addition to this, it is of frequent oc- 
currence that steamers run short of coals, and to 
them, as well as to other vessels, the consideration 
of towage money would be no bar to taking advan- 
oes the opportunity if it were offered. We 
ieved in salvage also, because we concluded that 
the Mid-Channel Company would provide them- 


ition as| gal 


Ushant and Scilly: and they would have preferred 
it on account of its open position. Had this been 


% | achieved, we venture to assert that 90 per cent. of 


the ships making this point would have used the 
telegraph ; not profitably, perhaps, to the Mid- 
Channel Company, but still sufficiently so to have 
paid the working expenses. 

When the Brisk was put in position, scarcely any 
owners or masters of ships knew either of its 
or existence, 
short lifetime, it was passed by unrecognised is only 
natural. But gradually it was becoming known ; 
and, in proof of this, we have the assurance of a 
gentleman who held a responsible position on board 
the ship, that on the last day, when the anchor was 
heaved and the telegraph cable lay broken at the 
bottom, no fewer than twenty-two ships applied 
to be reported to their owners, between sunrise 
and sunset. 

While the Brisk was in position neither of the 
expected sources of revenue responded to the ideas 
of the directors. Her troubles began by the tele- 
graph cable getting into difficulties with the chain 
cable ; then the tender had a ridiculously easy time 
of it, because the winds persisted in blowing and 
blowing fairly; and lastly, during the few days’ 
trial, strange to say, no derelicts hove in sight, 
therefore no salvage money was earned. To our 
imperfect way of thinking, it would have seemed 
reasonable to have, first of all, taken precautions to 
prevent a recurrence of the difficulty of maintaining 


ged, | telegraph communication ; then to have waited till 


foul winds or calms showed what might be required 
of the tenders in other seasons ; and lastly to have 
suspected that possibly, although derelicts were not 
plentiful in the months of May and June, they 
might be in some other months of the year. 

n their superior wisdom, however, the Béard of 
Directors did otherwise. Let us not be misunder- 
stood as implying the remotest want of moral cour- 

on their parts; on the contrary, we know them 
to be men of personal bravery. There was the 
lant Rear-Admiral Hall in the chair, whose 
‘* pluck” it would be unreasonable even for a share- 
holder to doubt. There was Captain Osborne 
whose gallant exploits really should be, and we 
trust are, a sufficient guarantee for any amount of 
courage which this little scheme might stand in need 
of. There was Captain Barrow, who never felt 
himself at sea in the Chops of the Channel. 
was Mr. F. Bevan, of Lombard-street, known for 
his commercial acumen and courage. Lastly, 
there was Mr. Nicholas, known for the goodness of 
his sherry and the generosity of his heart. These 
men are not likely to have been frightened into any 
rash abandonment of the scheme. Therefore we 
cannot endorse the first part of the opinion ex- 
by a shareholder a last gee 

ing, held preparatory to winding u company, 
thet the directors were senlh-abeietiain pan 


abandoning a scheme without giving it a fair 
trial, If this Shareholder live to see takin 
part in the coming war, i 
gallant admirals 


: 


gency some m i 
and * ” as he expressed it, was 
rude, ungenerous, and unjust. yet, in common 


fairness, we can hardly wonder that shareholders 





Therefore that, in the first days of ite |i 
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their later report which induced the abandonment 
of this enterprise, was not even alluded to at the 
meeting. e wonder, nevertheless, what it con- 
tained ; whether it acknowledged their most careful 
considerations and discussions to have been based 
upon insufficient data, or that they were beaten on 

eir own ground. Consi ions of deli ma: 
have induced the directors to withhold this latter 
report ; but, nevertheless, some explanation from 
this quarter is called for, and should be required by 
the shareholders. Sir Samuel Canning’s reputation 
as a practical telegraph engineer stands much too 
high to allow us to su that he would have 
sanctioned the abandonment had he been consulted, 
without clearly seeing that success was impossible. 
But it sounds strange to talk of anything in sub- 
marine telegraphy g impossible to the man 
whose feats in the Atlantic have made our telegraph 
lines to America a fact and a triumph to a 
We do not object to Sir Samuel ere e 
existence of impossibilities, but we should like him 
to enlighten our darkness in the matter, by con- 
desce: to explain them. 

A provincial paper, the Western Morning News, says 
that the explanation of the abandonment was to 


the strong currents which prevail in the C of 
the Channel; moreover, she is not suitable, 

too , and presenting too much surface to the 
sea.” But if this is the case, why was the question 


vegsel 


uestion rag emg ey: of a heavy 
$300 ton ship ser te 90 bas water in 
the Chops of @ nasty Channel? a 
Barrow's report, which we have just quoted from, 
we find, at page 6, that “it is that the 
telegraph floating vessels should be built of wood, 
in waterti compartments, of about 200 tons 
burthen. should have fine entrance and 
clearance,” &e. 

The “fine entrance and clearance” may have 
meant ing at ai); but was the “900 
tons burthen” a random shot? If not, how can 
these conclusions be set aside without explana- 
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tion and a heavy man-of-war of 1300.tons burthen 
“a ed? Surely both sizes could not be suitable, 

what wonder that the ship was found unsuit- 
able? 

During the two months that the mid-channel 
ship remained at her station, the tele cable 
was in working order, at various times, in all during 
twenty-one days, or about one-third of the whole 
time. During these twenty-one days, thirty-one 
messages were paid for and forwa from passing 
ships to their correspondents on shore, and one only 
from owners on shore to their ship. . 

In conclusion, we can only repeat the hope, that 
for their own eredit the gentlemen connected with 
this pag will afford us unfortunate share- 
holders .a little more satisfactory information. In 
this purely engineering experiment, the men who 
have throughout been the most conspicuous by 
their absence were the company’s engineers. In 
excuse for this, we may be told that the contractors 
were at their post. The excuse would be a lame 
one ; contractors are not engineers, and they have 
at the same time totally different interests and pre- 
judices, The contractors for the mid-channel work 

ve doubtlessly done great things in telegraphy, 

ater, perbaps, than any other contracting firm, 
ut the ettes of the mid-channel scheme should 
not have placed an exaggerated confidence in their 
capabilities, The mere fact of success in 





one | to discredit the evidence of the three ** engineers ” 


proved at the investigation that such amaceident ae 
this was unavoidable, and that no remedy could be 
provided against the carclessness of attendants. 
The idleness of such an excuse, applied to this 
special case, seareely needs to be commented upon, 
excepting as an illustration of the manner in whi 
a deience is too often set up, which carries weight 
at the coroner's investigations, but which has no- 
thing more to recommend it. In some cases, in- 
deed, such excuses are too mach even for the in- 
quiring jury, who are unfortunately but seldom 
competent to understand the evidence given them, 
much less to make the necessary deductions from it. 
The explosion mentioned in the report of Mr. 
Fletcher as having occurred on the 2ist of June 
last, is an illustration of this. The history of the 
boiler is worth recording. Six years ago it was 
examined and condemned as unsafe by a com- 
peteut inspector, but despite this warning the 
boiler was kept in work till 1868, when a second 
inspection was made, and the former caution re- 
peated with stronger emphasis than before, but as 





before without any result. For two years the boiler 
still held out, and then burst, causing two deaths. | 
In spite of the circumstances, the jury returned a/| 
verdict of accidental death, upon what ground they 
would be pazzled to explain, especially as the | 
empanelled twelve possessed sufficient judgment 


direction does not argue a necessarily corresponding | who combined in the assertion that it was impossible | 


success in others. 

Whilst firmly believing that everybody connected 
with this unhappy enterprise has wished it well, we 
suspect that rid 4 of their good-will assumed rather 
a passive than an active attitude. The experiment 
was one upon which other countries besides Eng- 
land looked with interest; its early abandonment 
leaves all the main questions still unsolved, and the 
shareholders have lost their money without even 
the small satisfaction of having either proved or 
disproved the merits of the system they set out 
to try. 








BOILER EXPLOSIONS. 

THanks to the labours and investigations of the 
various associations for the inspection of steam 
boilers, and the prevention df ennined, the 
number of casualties which are averted is yearly 
on the increase, and the story of those accidents 
which occur, are as a rule plainly told, their causes 
pointed out, and the possibility of hiding the 
catastrophes under a veil of mystery removed. The 
attempts to ascribe explosions to occult causes, or 
to establish the belief that the coming danger could 
not have been seen and guarded against by proper 
inspection, are gradually losing ground before the 
constantly repeated proofs that nearly all such affairs 
are the result of carelessness or ignorance alone. 
The monthly report of Mr. L. E. Fletcher, the chief 
engineer to the Manchester Steam Users’ Associa- 
tion, submitted last Tuesday at the ordinary monthly 
meeting of the committee, is as usual full of evidence 
bearing out this statement, and it contains one or 
two pomte well worthy of consideration, as showing 
not only that explosions must continue to occur 
until mag ogre inspection is efficiently carried out, 
but also that there are to be found men, avowedly 
engineers, who by their evidence attempt to shield 
beuer users from the results of their culpable negli- 
gence, 

We find from the report to which we have al- 
luded, that during the past two months 485 visits 
of inspection have been made, and 1106 boilers ex- 
amined, of which 207 were found defective, and 14 
in a perilous condition : the causes of danger being 
of the usual elass :—fractures, corroded plates, 
absence of pressure gauges, inefficiency of feed ap- 
paratus, and so forth. 

Thirteen explosions are reeorded in the report; 
and not one of the boilers so destroyed was under 
the care of thefAssociation. It was evident from the 
particulars obtained that the causes which led to 
destruction were under control, Six of the explo- 
sions occurred from faulty design or construction, 
two from corrosion of plates, one from shortness of 
water, whilst of the remainder sufficient particulars 
only were obtained to point out that the accidents 
~— have been prevented. 

‘he explosion first recorded was that of a boiler 
belonging to an auxiliary engine, placed below the 
deck of a 
killed, 


nger steam ship. Two persons were 
the accident ocecurred from the over- 
beating and tearing of the through shortness 
of water consequent upon blow-off cock having 
been by oversight left open. It was sought to be 





to ascertain the cause of failure, but that the owner | 
of the boiler had exercised “‘a wise discretion ” in | 
working it as he had done. It is difficult to under- 
stand how such evidence could be tendered in the 
face of the facts, or how a jury could return a} 
verdict of accidental death under the circumstances, 
but it is very certain that while such witnesses and | 
juries are employed, the users of steam incur but | 
little risk in running their boilers long after they | 
are unfit for service. 

We may notice one more explosion mentioned in 
Mr. Fletcher's report, and which occurred on the | 
second of this month. It was that of a boiler on | 
board a steam tug, and fortunately only’one person | 
was injured. ‘The boiler was of weak construction, | 
adapted for low pressures, but it was impossible to | 
ascertain what steam there was at the time of the 
accident. It has, however, since transpired that 
the working pressure was from 25 to 30 Ib., but} 
that the engine man was in the habit of hanging 
‘‘a bucket of water, or anything handy,” on the 
end of the safety valve lever. We believe that in 
this instance legal proceedings will be taken, and | 
doubtless the real facts will be made known. 

We have thus instanced three of the great causes | 
of boiler explosions that have been practically illus- | 
trated during the past two months—defective boiler | 
mountings, the grossly culpable carelessness on the 
part of the boiler users, and criminal conduct of the 
tenters. It is to reform im these particulars that 
attention should specially be directed. and no in- 
quiries can be too strict, and no. punishment that 
can be enforced can be too severe on those who are 
fully responsible for the destruction, and too often 
the fatal consequences wrought by an inatten- 
tion to original construction of boilers and in- 
difference to their decay, or on the attendants en- 
trusted with the management of boilers, and who 
too often are careless and inattentive to their duties, 
even if they do not go the length of accumulating 
pressure by hanging water buckets to the safety- 
valve levers. 


FUEL FOR THE PUNJAB RAILWAYS. 
Tue opening of many miles of railway in the 
Punjab, and the prospect of future extensions, 
lately led the Government of that province to raise 
anew the question of a supply of fuel. The Govern- 
ment of India, in reply, has expressed a regret that 
the East Indian Railway have not further reduced 
their coal tariff, and promises to carry coal at the 
lowest possible rates on the State railways, as soon 
as they shall have been constructed. Experiments 
are to be made to afford data as to the advantage 
of coal washing, and the manufacture of artificial 
fuel, for lines at a distance from a coal supply, in 
accordance with the recommendations of Mr. F. C. 
Danvers, of the India Otlice, who, more than two 
aon ago, pointed out the saving and other benefits 
ikely to acerue from the adoption of such measures. 
Indian coal, in its natural state, gives only half as 
much beat, on the average, as English coal, whilst 
the calorific effect of wood fuel is only a third that 
of Bengal coal. Wood fuel, however, costs 
8 rupees a ton, and at this rate it is able to compete 











| names. 


with the coal, Efforts to secure a permanent suppiy 
of woo fel are, therefore, not to be relaxed Wut, 
at the same time, consequent upon a rapid 
denudation of forest tracts must not be lost sight 
of, for, with reference to them, the ly of wood 
fuel must necessarily be limited. The Government 
of India refers to possible use of eum, as 
fuel, which has recently been found in the Salt 
Range, where coal of an inferior quality also 
existe in some quantity. The use of petroleum, 
be a> wo for eens must ey 
depend u i its for 
wlohe quid fuel, which has certainly not been 
arrived at hitherto. The quantity of a 
also, within reasonable distance, must be another 
feature in the question as to whether it can be made 
available to supersede coal and wood for locomotive 
purposes. In order to test this point, an attempt 
is now being made, special boring implements for 
the pu having been recently sent out from 
England to Rawul Pindee, where an engineer ex- 
perienced in such works, is waiting to put them 
into use. Petroleum, it is known, does exist in 
that district, but the question is, in what quantity 
can it be obtained? Should, however, the supply 


| not prove sufficient as an independent fuel, it is not 


at all improbable that it may be turned to useful 
account in the preparation of artificial fuel from the 


| produce of the Salt Range coal mines near by. The 


latter contingency would obviate any necessity for 
an alteration of the firegrates of the locomotives of 
the district dependent upon the local fuel, whilst 
any attempt to burn petroleum would be attended 
with no small amount of expense in the adaptation 
of the locomotives to that kind of fuel. 
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INDIAN ENGINEER EXAMINATION. 


Tuts year, as has been usual for the last few years, an 
examination was announced to take place in July for forty 
appointments in the Engineer Establishment of the Indian 
Public Works Department. Similar advertisements have 
recently only succeeded in drawing together a few candi- 
dates in excess of the number of appointments declared 
open to competition, so that, had they all been up to the 
required standard the examination would scarcely have 
been competitive in the full sense of that term. This year, 
however, in consequence no doubt of the circulation of a 
report that it was to be the last of the competitive ex- 
aminations, a much greater number than usual sent in their 
Out of the seventy-five candidates who entered 
for the examination, two were rejected by the Medical 
Board, and five withdrew during the examination, thus 
leaving sixty-eight candidates to compete for the forty 
appointments. From these the examiners were only able 
to recommend thirteen for appointment: a result less satis- 
factory than in any former examination of a similar sort. 

These examinations have been continually carried on 
year by year, and recently twice a year, since 1859. It 
does not, however, appear that the candidates who present 
themselves improve im educational status. So far as we 
have been able to observe, the properly trained engineering 
students have given place in a great measure to a class 
possessing rather a superficial, than a practical acquaintance 
with the mysteries of the profession. The publication of 
the examination papers annually, by Parliament, may have 
had something to do with this by encouraging young men to 
“grind up with coaches” for the examination rather than 
to endeavour to learn their profession. If this be the 
case—and we have reason to expect that it is so— 
it is high time that the system were altered, and some other 
means employed for obtaining recruits for the Public Works 
Department in India. 

The following is a list of the successful candidates. The 
maximum number of marks assigned in all subjects was 
1000, and no candidate would be passed who did not obtain 
600 marks, of which no Jess than 200 must be for mathe- 
matics, 180 for engineering, and 100 for surveying. 
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IRON ARCHES. 
(Continged from Page! 63.) 
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the hor | Ey prevent the feet 
of the a reading astinder. 

4, impressed. curvature at every of the 
arch will therefo pana; including fects of H. 


: curratures 
) feet of the arch, still involving H. 


value of H will “be substituted in M 


|(* ecab oy 


med | in the po e di yn, it must skex ‘dl 
(i part +) xR (ain @~sin ar). 





be found the spread | 


HH. R (cos g—cos qx). 
4. Tiié force R oa b+. ti 


Ts speenon ean 


Pe ye Rie 
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nt2 = 


xR (sin ce—sin 4): ut a thi is 


Sit et eR 





Hence the entire value-of M at P is 
(a 6 R24 H.R) (cos @—cos x) + a 6 R? (6— x) sin 0 
+ Rabe +N) (ain @—din a) = 
(ab RH R) (cos ¢—cos x)- 
+ a6 RP (¢sind— asin Adan a (sin g—sin ox). 


Proposition IV. To find the impressed curvature at P. 


By Proposition focal of the radius of 


m I]., the recip 
the cirele into which straight fibres are bent is 


a will be made’), whenee Hi willbe|ExM. Or, the reciprocal of the radius of the 


circle into which i fibres are bent, omit- 
ting the general factor ER, is 


(No. 3), and the explicit value of M at every point | (a4 R+H)(cosg—cos «)+a¢5 RG. sing— asin «) 


of the arch wili be found. 


7 ey 
8. The point of the arch will be found at which | 


6M ~w , : ; . 
(I rop. I.) is maximum: that point is the point 
ah.2t 


6M 


is greater than I], the 
a.b.*t 


most likely to break. If 
arch will break there. 


Proposition III. To investigate the moment M at 


any pint of the arch. 





Fie. 3. 


Let A C be the arch, and P the point at which 
the bending moment is required to be known. The 
position of P 4a ‘defined by its radial distance R from 
O, the centre of the circle, and the angle 6, which 
this radius makes with the vertieal. PQ is a 
vertical from P, and AQ a horizontal line meeting 
PQin Q. (@) is the angle of the half arch, and 
a. b, the sectional area of the rib. 

The abutments are drawn in the rectangular state 
to show the resolved actions of the supporting 
forces ; but,they would be exactly the’ same ifthe 
abutments were inclined. 

It is supposed in the figure that the bearing of 
the arch is ‘at the point A, at the moment of break- 
ing. Strictly speaking it will be most probably at 
B: but in what follows this merely makes the 
differenee that we ought: to have taken a rather 
longer areh,‘so that the radius to the assumed bear- 
ing point would have been directed towards B. 

It is supposed that the arch is originally planted 
without any Strain, or in exactly the same form 
which. it would have taken if laid sideways on a 
horizontal plane. 

For estimation of the moment about P, it will be 
sufficient to take one side of P (inasmuch as that on 
the opposite side is necessarily equal to it). Take 
it on the side towards A; then the whole moment 
to produce: bend at P consists of the folldwing 
parts : 

The weight of the ion from P to A}. 

The foes H ~Z er 
direction, bending A downwards and inwards—and 


the force K= Raab + . in the opposite ‘diree- 


tion, bending A upwards and outwards. 

}. The portion from P to A. 

The mass between ? and ? +2 ? is ¢. 5. R.3?; its 
horizontal distance from P is K (sin 2—~sin g); ite 
moment round P is a. 6. R* (sin P—sin 6) 8g; the 
entire moment is a. 6. Rt (—coa ¢—sin 6. 2) ; taking 
this between the limits ?=6, 2— yy, the entire mo- 
aaaenerete the portion from P to A becomes 
a. b. cos 6+ § sin @—cos a&— asif g). 

2. The forot Hf. cpg by 
Tts moment round PeaH x PQ= ~ 





+ — (sin § —sin & ). 
2 


If then we consider two points on the neutral line 
whose curved distances from the crown of the arch 
are R. 6, R. (9+44@), the fibres at the second point 
are bent downwards with respect to their original 
direction in regard to those of the first by the angle 


E. R*. 3 @ { (abR + H) (cos — cos a) + 
abR(ésing— asin a) + (sin g—sin a)} 


Propestrion V, Yo find the spread of the foot A. 

(It will be convenient to estimate it positive in 
the invard direction.) Let the bend at the end of 
the last proposition be called @. 94. Join A and P 
by @ straight line. The were | will throw A 
through the space A P x @. 84, in the direction per- 
pendicular to AP. The resolved part of this in- 

> 
wards is AP x@. 39 X = =P Qx@8d= 
R.(cos § — cos &). @. 8 4. = E.R. 6? x 
(ab R+H) (cos @—cos a)? 
+a bRX (cos @—cos a) x (¢. sin 9— a sim or) 


oe z x (cos + cos x) x (sing-—sin ox) 


This must be integrated from §=0 to 6= «&, to 
obtain the entire inwards spread of A, and, without 
giving the details of the integration, the entire ex- 
pression for the spread of A inwards, omitting the 
the factor E R*, appears as 

(abR+ it) x | — gain ccos a + 
& (4 sin? ¢ + 3 cos* a«)} 
+atR x { — Jsin “COs & + 
x (} con? ce —2 sin? x) + asin o¢ cos cx} 


Ww . ; 
+ 5% { = cos c-pom? & — sin? «+ 
« sin & cos &}. 


Proposition VI. To determine the value of H. 

In this step is embodied the consideration of the 
lateral action on the abutment. If we omit H in 
every part of the investigation, we suppose that the 
ends of the arch rést on the top of flat piers. If we 
suppose, as above, that the spread is calculated rela- 
tively to what it would have been without any 
strain, and if we then (as we proceed to do) make 
the spread=0, this implies that the arch is planted 
in abutments, allowing only the same width as if 
the arch had been laid flatwise on a floor: now 
making the spread=0, we obtain 

H x {2 sin .0cos x — ar (}sin? a-+- 9.008" a)} 
= abR x {—gein &. cosa+ a(gcos* a—pain* a) 
+ &.*sin q.cos or} 


~ 5% {—cos « + cos? o& —}ain* x + asin x cose} 


which gives H in two troublesome fractions. There 
is no difficulty in expressing it in any numerical 
instance, 

It is worthy of remark here that, though it has 


been absolutely necessary to’ use the law and mo- |‘ 


dulus of elasticity or extemsibility in the investiga- 
tion, yet they disappear from the result 
(which does not contain E.) 

15, Park-street, Westminster. W. Aimy, 
(To be continwed.) 
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tion and of study; first, on account of the information 
it contains, the hints Be a. al and, second, 
because it may fairly be co Spell ober tb! 
paper of the student class of the on. Taki 
this second point first, we are led to say a wo 
upon the p and the advantages of this coni- 
paratively recent off-shoot from the Institution, and 
of the influence it has upon the members who comi- 
a its strength. The osal to establish this 
ranch of the Institution met with no inconsider- 
able opposition, but events have fully borne out the 
wisdom of the step, and with every session more 
valuable pe are contributed the students, 
rs evineing great care in their construction 
foducing discussions more or leas valuable, and 
which at least have the effe ct of preparing those 
who take a part in them for the more serious 
business of future Tuesday evenings. The esta- 
blishment of this class has conferred, therefore, a 


benefit alike upon the Tnstitution and the students 
themselves, will in the course of time bear good 


fruit. It is a matter of course that not only at 
the gee of oitea cate a bat also Bada 

ublic meetings inv c argument, only a 
pe small proportion of pesca find know how to 
speak. For the very essence of a discussion is to 
condense as much as possible into the fewest words, 
to speak always to the point, and to economise time. 
To do this is an art, acquired only by practice, and 
opportunities rarely occur for cultiva the accom- 
plishment. ‘The student meetings of the Institution 
are exactly caleulated to fill this want, and to im- 
part that confidence which is a necessary element of 
successful speaking. ‘The result of this training has 
already made itself manifest, and the discussions 
during the last student session were far more suc- 
cessful than in those that preceded it. But if, on 
the whole, they still leave much to be desired, it is 
otherwise with the papers that are contributed. 
These, as a rule, are excellent, and somé of them 
would compare favourably‘with those that appear 
in the roo Transactions of the Institution, Na- 
turally they are impressed with the stamp of inex- 
perience; conclusions are often arrived at with a 
somewhat inconsiderate haste, which the writer 
would not venture upon ten years later, and a want 
of method which ice alone can give, is fre- 
quently manifest. But besides being good in them- 
selves, they are excellent. exercises for the writers, 
and it must be also borne in mind that these papers 
are freed from the commercial element which too 
largely enters into the contributions of less important 
engineering associations, in whose ranks the students 
would be competes to enroll themselves, were not 
oo of aggre re open A ag 

‘Turning to the ideration of the we 
have ny ry ncorre to, we find a cashes lovuiti- 
gation of sewage problem, towards the solution 
‘of which so many have been mg. Raper and 
only with comparative stccess. author con- 
siders - subject under eh ag ie 
sewage by water carriage, its direct 
for irrigation, and the treatment of it by mechanical 
or chemical means for the tion of the sewage 
matter from the water in which it is 
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author gives an aceount of the filter beds at Ealing 
where 400,000 gallons are passed daily the 
se tanks. There are two of these em- 
ployed, 64 ft. long by 10 ft. wide by 

separated into f 


are 
i rough which the sewage passes ; 

© un he first set of filters formed of burnt clay 
ballast, thence over a weir into the second filter 
beds through 2 ft, of ballast. is way there is 
a constant through 7 ft. 4in. of purifying ma- 
terial, and the residue mixed with the ashes collected 
ffom house to house, amounts to one thousand tons 
a year, which sells readily. 

With regard to the chemical methods of purifica- 
tion the author describes the first and highly success- 
ful lime process of Higgs and Wickstead, dating so 
far back as 1846 and 1551, and arrives at the conclu- 
sion, borne out by experience, that this plan, if 
ee: feo carried out, although costly, is yet an effec- 
tual means of purification. 

Of all the chemical and other systems, however, 
recommended by the author, the one known as the 
A B C process is most favourably thought of by the 
author, and it is this portion of his paper we had in 
mind when we complained of its shortcomings. For 
while it is evident that the essay on “ The age 
Question” leads up to Messrs. Sillar and Wigner’s 
process, which is Twelt upon at considerable length, 
and while the author is ‘confident that their plan 
is a —— and inoffensive one for extracting 
valuable manure from sewage,” we find in a foot 
note that “circumstances have come to light in 
connexion with the carrying out of the A B C pro- 
cess at Leamington, that have caused the author to 
entirely change his opinion as to its efficiency, both 
in a sanitary and commercial point of view.” Al- 
though this latter conviction is confirmed by the 
Rivers Pollution Commissioners, who have recently 
condemned the A B C process ‘‘as expensive in its 
application and unsatisfactory in its resulta,” it is 
nevertheless unfortunate that the opinion so con- 
fidently expressed in May, should be contradicted 
two months after, and that only by mere assertion. 
Such a fault as this, however, in a really useful 
essay, is very pardonable, and is an illustration of 
what we just now mentioned as a fault of the 
student's papers, where conclusions arrived at in a 
hurry, and placed on record, have sometimes to be 
retracted afterwards. 


special meeting of the shareholders of the above railway was 
held on the 2lst instant, at which it was determined to com- 
plete the line forthwith. It a from the estimate of 
the company’s engineer, Mr. W. Clarke, that the line can be 
completed about 90,0001, Messrs. Perry, the contractors, 
being willing to the works for that sum. It was 
therefore resolved to proceed with the line forthwith, with 
os intention of the first section from —- 

ensford in the spring, and of completing the entire |i y 
the autumn of aad pom. At the close of the meeting « 
wate oS Chana to the Chaban ene Giveshas of Os ennyaay 
was d, as was also a ial note to their engineer, Mr. 
w. Cierke, who has we we of ate terms with the 
contractors. The contract is about 90,000. as settled by 
Mr. Clarke, as against an original estimate of over 100,000/., 
and this is mainly due to Mr. Clarke's —_ observations 
last autumn. Mr. Clarke posed the iation line at 
Radstock, which is admi to be the real salvation of the 
company, and to him also is mainly due the credit of obtain- 
ang parliamentary powers for making the line. 


Tur Suez Canxat.—Sir D. A. Lange, the representative in 
England of the Sues Canal Company, has made public the 


Ow page 424 of the last volume of ExorvgeRtna, we illus- 
trated in our notices of “ Recent Patents” a “ folding pro- 

lier,” designed by Mr. H. Wimshurst. We now give a 
fuller description and illustration of this system, in which 
Fig. lisa stern view of a vessel; Fig. 2 is a longitudinal 
section showing the propeller folded, and raised up into the 
stern; and Figs. 3,4, and 5 are details showing the con- 
struction of stuffing box, &. A is the folding propeller; B 
is the trunk door; C is the recess in the stern; D is the re- 
cese door for closing the same; E is the propeller shaft, 
which is to be coupled to the drivi shaft, F, that leads to 
the engine; G is the main rudder u the trunk and before 
the are H, are the bulkheads forming the sides of the 
trunk for the propeller shaft and the bottom of the vessel 
over the trunk; I is the stuffing box, mounted on trunnions, 
as shown, with packings, setting screws, &c. 

In lowering the propeller, the door, B, is raised so as to 
clear the shaft. It is then opened with the tiller inboard, 
and the propeller can be unfolded and keyed fast to the 
shaft. In raising the propeller the operation is reversed. 
The trunk door, B, is opened, and the propeller is lifted high 
enough with the purchase to enable the key to be removed, 
and the blades folded one against the other. This done, it is 
lifted until it enters the recess, C, when the door, B, is shut, 
and the vessel is ready for sailing. 

It will be seen from the drawings that the screw is worked 
abaft and clear of the rudder and rudder post, so that no 
water is foreed inst it by the screw, and the working of 
the rudder is facilitated. The lier is placed rather to 
one side, and not in the centre line of the ship, and the angle 
of the propeller blades is altered according to the side on 
which it is placed. This is done with the ob i 
the tendency to bring round the stern of a ship, to counteract 
which the rudder must of necessity be put over, involving « 





363 ; of these 130 traversed, during the four days of the in- 
auguration, exempt from payment of dues, lea j 

representing’ 195,428 tons; when to this is the ton- 
mage of email craft, viz., 54098, the total amount on which 
dues have been paid is 201,926 tons, composed as follow :»— 


able loss of power. An obvious and extensive “ppl. 
cation of this system is 2 eoeeee cate wanes Bee 
with auxiliary engines, ho is - that a ad- 
vantage would be gained by a in whi u 
the ship from the screw, A the latter is aot ia fe 
avoided; a double advantage, because not only is the tendency 
to impede the vessel's way removed, but also, the screw 
being housed up in the recess provided for it, it is not ex- 
pond to the same risk of damage as if it was fixed in one 
position. : 


Tas Corpova Exutpitios.—Manufacturers who have 


-| applied for space at the Internationa! Exhibition to be held 


at Cordova in October next, by decree of the Government of 


the 








{Jury 29, 1870, 





WIMSHURST’S FOLDING SCREW PROPELLER. 
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THE DUTCH NAVY. 

Tue Roterdamsche Courant gives the following list of the 
ships of war eee oe Dutch navy, in which the chief 
command is held by H.R.H. Prince Henry of the Nether- 
lands. The vessels are said to be ready to take the sea: 

The ram De Ruyter, armed with 14 long guns (60 Ib.), 
400 horse power, 250 men; the ram turret ship Prince 
Henry of the Netherlands, 4 guns (9 in.), 400 horse power, 
200 men; the ram turret ship the Buffel, 2 guns (13 in.), 
400 horse power, 100 men; the ram turret ship the Stier, 4 
guns, 400 horse power, 100 men; the ram turret ship the 
Scorpion, 4 guns, 400 horse power, 100 men; the monitor 
Kirkedel, 2 gune (9in.), 140 horse power, 80 men; the 
monitor Cerberus, 2 guns (9 in.), 140 Som er, 80 men; 
the monitor Heiliger, 2 guns (9in.), 140 power, 80 
men; the monitor Tiger, 2 guns (9in.), 140 horse power, 80 
men ; the monitor dhound ; the lad ram Jupiter, 
18 guns (60 lb.); the ironclad ram Draak, 13 guns (60 lb.) ; 
ee eee Peers: , 120 horse power, 40 men ; 
steelclad gunboat, 2 guns (4.75 in.), 40 horse power, 30 
men ; ironclad gunboat, 2 guns (6in.); ironclad gunboat, 4 
guns (6in.); wooden steam frigate, the Admiral van Was- 
senaer, 40 300 horse power, 470 men; wooden steam- 
ship, the Vice-Admiral van Koo 13 guns, 250 horse 
power, 200 men; wooden ip, the mel, 6 
80 horse er, 76 men; wooden steamship, the Vi 6 
guns, 300 power, 100 men. 

The reserve steamships are the Evertsen, the Zealand, the 
Adolph van Nassau, each of 51 guns, 400 horse power, 600 
men; the Anna Paulowna, 20 guns, 600 horse power, 325 
men; the Zilverein Kruis, 12 guns, 280 horse power, 213 
men ; the Citadel van Antwerp, 13 guns, 250 horse power, 
176 men. 














targets a haze. 
utmost curiosity ; when it came, it appeared that of the four 
itors one had fired 46 shots, two others 47 each, and 
No. 1 made an aggregate of 72; 
No, 2 scored 101; No. 3 made 128; while No. 4 
less than 151, bis shots ing i 
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DETAILS OF ENGINES FOR DANTZIC SEWAGE WORKS. 
ME. BALDWIN LATHAM, ENGINEER, LONDON. 





THE DANTZIC SEWAGE WORKS. 

Tue concessionaires of the Dantzic Sewage Works, Messrs. 
Aird and Co., contractors of London and Berlin, are already 
actively engaged in pushing forward the extensive works in- 
volved in the distribution of the Dantzic sewage over the 
large extent of ground (2000 acres) on the shores of the 
Baltic, with the object of utilising the sewage and fertilisin 
the land. To effect this the sewage will have to be lifted, 
and a pair of double-cylinder compound condensing engines 
will be erected on the Kampé at Dantzic. Mr. Baldwin 
Latham, appointed engineer of the works, has designed the 
engine. the details which we publish upon the present and 
other pages, and the subjoined is a somewhat abridged copy 
of the specification of the engines. 


Principal Dimensions.—Len,'th of beam between centres 
22 ft. 6in., diameter of low-pressure > gg me 30 in., length 
of stroke of low-pressure cylinder 7 ft., diameter of high- 
pressure cylinder 16in., length of stroke of high-pressure 
cylinder about 5 ft. 7} in., radius, of crank 3ft.6in. [For 


general arrangement see two-page engraving. | 

Beam and Studs.—The pd shall have an equal beam 
22 ft. 6 in. between the centres, the e pump studs to 
be fixed at 5 ft. 7tin. from the centre of the er The air 

mp stud to be fixed at 5 ft. 7h in. from the centre of the 
om 4 Feed and cold water pump stud 2 ft. Of in. from the 
centre of the pump stud, thickness of web of beam 2 in., 
width of top and bottom flanges 13in., which may be made 
of diminishing width towards the ends to 64 in. Total depth 
of beam at centre 4 ft., total depth of beam at ends 1 ft. 4in., 
thickness at top and bottom flanges 34 in., which may be 


diminished towards the ends to 2hin. The holes in the | 
beams which have to receive the studs or gudgeons are to be | 


bored out and the gudgeons are to be turned and fitted in ac- 
eurately with steel keys. The beams of the engines when 
complete shall be tested in the presence of a representative 
of the engineer by hydraulic pressure, by being fixed at 
each end loaded in the centre with a weight equal to 60 
tons. Each beam after being tested on one side shall be 
turned over and tested on the opposite side. 

a Studs, and Bosses.—The gudgeons shal! be of 

¢ iron 


wroug ; diameter of centre geon at centre 10} in., 


diameter of } fem tey journal 104 in., diameter 
Sauhixtaus beam 1 ft, 8in.; distance through boss 
2ft.; thickness of web of beam around the boss 5in., this 
thickness to extend the whole depth of beam. The studs 
for the connecting rod shall be of wrought iron 64 in. dia- 
meter at centre, diameter of bearing 4} in., length of bearing 
5tin., diameter of boss 1lin., distance through boss 12 in. 
The end stud for low-pressure cylinder shall be of wrought 











iron 5 in. diameter in the centre, diameter of the bearin 

84 in., length of bearing 44 in., the diameter of the boss shal 

be 9in., and the distance t h 10in. The stud for the 

high-pressure cylinder shall be o wrought iron, 44 in. diameter 
of 


in the centre, 2{ in. diamet 





to be of wrought iron, diameter at centre 64 in., di 


bearing 4¢in., length of ne 5hin., diameter of boss 
2in. The air-pump stad 

shall be of wrought iron, diameter 3) in. in the centre, 
Neasings 24 in. length of bearing the boss 

shall be 7 in. in diameter and 8in. through. Stud for the 
cold water and feed pumps shall be of wrought iron 2% in. 


10in., distance through the boss 
2} in. diameter of 
diameter in the centre, diameter of bearing 1) in., len 


bearing 24 in., diameter of boss 5 in., distance throug 
6 in. 


Parallel motion—The various rods and links to be of 
wrought iron, finished bright. Length of the main links 
between the centre of the bearings 3 ft. 6 in., sectional area 


of main links 6} in., length of links for high-pressure 
8 ft. 6in., sectional area of links 5in., length of bac 


3 ft. 6 in., sectional area of back links 4in. All the links to 
have solid ends. The radius rods and parallel bars shall 
have a diameter of Ifin. at the necks and 2}in. at the 


centre. 


Cylinders.—[See Figs. 1 to 4 on page 80.) The high 
jackets 


and low-pressure steam cylinders to have steam j 


and to be clothed with felt, lagged with oak, and bound 

‘ f: cylinders are to be loam 
castings. The piston rod for the low-pressure cylinder shall 
be of the best mer steel properly turned and finished, 
3tin. in diameter. The erosshead shall be of wrough 
iron Yin. deep. The low-pressure cylinders shall have 
an internal diameter of 2ft. 6in., length of stroke 7 ft., 
thickness of metal of the cylinder 1} in., width of space be- 
tween cylinder and steam jacket 1jin. Thickness of metal 
of steam jacket lin. Thedepth of the —_ to be Sin. 


with brass hoops 2in. wide. 1 


and the piston to be fitted with two ie packi 
of a ved construction. The crosshead shal! be of w: 


iron 9 in. ; the valves for the cylinder to be made 


of gun metal, and to be of the equilibrium 


description as 
shown on the drawings. The cylinders shall be fitted with 


cylinder covers 14 in. in thickness; the 


ushed with gun metal. cocks to be fitted 
on the cylinders ; the cylinders 1 be fitted on to the cast- 
Soe: tolishches bs choos on the drawings. The contractor 
chal snake geovicion on thoes oylinders thr fixing pooper 
“Fie high ure cylinder shall have a diameter of 16 i 
pressure a in., 

length Gaus Gbowt 6 fi. Tin, epace between stone jothes 
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g, length of bearing 
8}in. The diameter of the boss for this stud shall be 8 in. 
and its length through boss 9in. The sewage pump stud 
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the girders. The flanges of the girders to be supplied with 
cleats and keys ia the ordinary manner. 

Bevel and Mitre Wheels made in Halves—All the bevel 
and mitre wheeis that may be keyed on to the crank shaft to 
be fitted om in two parts, The girders for carrying the | 
plummer block at the crank end of the shaft shall be of cast | 
iron, having a depth of 241m., the sectional area of the top | 
and bottom flanges being 24in. each flange, and the thick- | 
neas of the web 1g in. 

Fiywheol.— The flywheel may be fitted on in two or more | 
parts, and shall have « mean diameter of 20 ft.; on the peri- | 
phery shall be bolted in segments toothed gearing of 3 in. 
pitch, which may be worked by suitable erabs to turn the | 
engine round on first starting sectional area of run about | 
126 in.; width, %in.; depth, 14 in, | 

Bewage Pump.— Each engine to be provided with a pump | 
of the description known as “ piston and plunger ;” diameter | 
of pump, 3 ft. 6in.; length of stroke, 3 ft. 6 in. ; diameter of 
trunk, 2 ft. 74 in.; the piston to be solid packed with hemp, | 
avd to be fitted with a junk ring ; the nuts of the bolts for the | 
junk rings to be of gun metal constructed in the manner shown | 
on the drawings ; depth of the solid piston of the pump, 9 in. ; | 
thiekness of metal of pamp, 14 in. ; diameter of suction pipe, | 
2 ft. 6in.; the suction valves of the engine shall be con- 
structed as shown on the drawings. The gland of main 
pump to be bushed with gun metal. The suction valves | 
shall consist of a number of small valves, each having 4 clear 
opening of 4hin. by 7 in. The hinges of the valves shall be 
bushed with gun metal, and the valves shall all be faced with | 
leather, which shall be rivetted on by copper rivets. The | 
contractor shall supply a wrought-iron plate for each of | 
these sunall valves to be used for securing the leather. The 
contractor shall supply the wrought iron bolts for seeuring 
the valves in position, and all keys, &c. The faces and seat- 
ing of the vaives shall be planed, and all the points of the 
suction and delivery pipes shall also be planed. The delivery 
valve of the pumps shail be of the same description as that 
specified for the suction, and shall have a smaller number of 
openings, as shown on the drawings. The delivery pipe 
shall be 22 in. diameter (Prussian measure), and each delivery 
pipe shall be fitted immediately outside the delivery valve, 
with a relief valve loaded with a weight equal to 100ft. head 
of water, and the discharge of whieh shall be made to com- 
municate with the sewage well. 

Relief Valees.—The relief valve shall be at least 9 in. in 
diameter. Close to the relief valve already specified ancther 
vaive shali be fitted in the main pipe similar in all respects 
to the delivery valve for the pump, which will prevent the 
sewage water flowing back to the engines at any time when 
the relief valve is raised. 

Gun Metal Slwice Valoes.—Each delivery pipe shall be 
supplied and fitted with a 22in. gun metal sluice valve 
(Prussian measure). There shall also be a gun meta! sluice 
valve fixed on the branch pipe of the two delivery pipes of 








Delwery Pipes.—The contractor shall supply a pipe for 
the two deliveries, and all pipes up to the air 

vessel, aa shown on the drawings. All joints of pipes | 
shall be flange joints, and shall be properly faced in the lathe. | 

Weght on Kelief Vaive to be Temporarily Raised.—The | 
pumps shal) be constructed in accordance with the drawings | 
which have been prepared. Provision shall be made by | 
which the weight can be tem y removed from the relief 
valve at the time of starting the engines. The pumps shall | 
be securely bolted to the girders, which are to be provided for 
fixing them, and whieh the contractor shall supply. These 
girders.shall be of cast iron 18 in. deep ; sectional area of top | 
and bottom flanges 16in. each; thickness of web 1i in. 

Piunger of Pump.—tThe plunger of the pump shall be 
properly turned in a lathe, and when finished shell have a 
thickness of rectal of at least fin. Care shall be taken by 
the contractor in setting out his work, and in fixing the same 
that the connecting rod of the pump shall clear the crank of 
the engine. 

Sowage Rod.—The pump rod shall be made of cast | 
iron, and sha)! have @ sectiona) area in the smallest part of 
28 in. ; sectional area in the centre 36in.; beam end of the | 
rod to be forked and fitted with polished straps, as specified | 
for the connecting rod. The pump rod shal) be finished at 
the lower ends, as shown on the drawings. 

Columne of Bi —Four cast-iron octangular columns | 
are to be (urns: and fixed under the entablature, and two 
east-iron pilasters under the entablature against the walls, as | 
shown on the drawings. The columns shall be made of the | 
dimensions shown upon the drawings. Provision shall be | 
made in these columus for passing the holding-down bolts | 
through them. 

Entabiatvre.—The enteblature, which shall be of cast iron | 
as shown upon the drawings, shall be furnished with suitable | 
mouldings, and provision shall be made in casting tor re- | 
eciving the wooden spring beams. 

Governor.—A governor of ordinary construction shall be | 
provided for each engine, the general design of which is | 
shown upon the drawings, and shall be so adjusted thet the 
engine ebal!l work at fourteea revolutions per minute of the 
erank shaft. The contractor shall supply the girders for 
fixing the governor and all nuts, bolts, &e. The contracter | 

make provision in fixing the girders for securing the 
wooden floor op the same. 

Crabs.—The contractor shall supply three erabs for each 
engine. Two of which shall be on the upper floor of the 


| vidin t : ; C 
Set et 
The 
fixing the 
tho, deswings etal sho her proridal hod’ Gzed. The 


supply the cast-iron inelined pipe contdin- ope sain tate pried ta 
i _ almost cer 


| shall state in his tender the amount per “ged per week, 


| no extra time shall be counted until after twelve hours of 


i 


engine house, one at the cylinder end of beam, and the 
at the crank end, and the third shall be for etarting the en- 
gine, and shal) have “gd pinion ing into the toothed 
segments which are fixed on the dy whed Provision shail 
be made for instantaneously disconnecting this latter crab 
from the machinery. j 

Snatch Bloe The contractor shall also supply proper 
snatchy 6 are ta be jm connexion with the 
erabs for the j of pump 


works, 2 " 
E . ’ ee ba 2 EY 
S ~ ae Cree F Ts a 
on a . 
brass rails. A 


wy Sot, om 


mediately over thé air pumps, 
supply cast-iron bedplates as shown in drawings. 


Statrease.—-The contractors shall supply 4 fix the 
iron geometrical staircase, as shown on drawings, 















pro- 
down bolts for passin ealanaas, ie 
3in. in diameter, contracter shalt 'y all bolts; nuts, 
keys, cotters, and other matters requi ma- 


chinery. 









contreetor shall one gross of assorted nuts and bolts 

“agphen Grosse Oupa-—The tor shall fix upon every 
contractor 

bearing of the engine proper grease cups. 


. : 
OMS foe CLEVELAND AND THE 



















— co pag 
Pt IDDLESBROUGH, 4 
| Market-¥ apa 













to tak ie North 
well sold forward are not —, ty mt whi 
is prevailing in different parts o country. They 
are not lending thempelves to any pees 

are 





e move- 

but endeavouring to execute with all haste 

the hesy have on hand. Of course, owing 
continental affairs, no new orders 


to 
shone morermeeee Sans of. tee See 
orth of nd, but trade generally not yet felt 

ie i The German ports being closed will, 


Poms peas 
Air Vessel.—The contractor shall supply & cast-iron air | it ‘wake bat Hitle difference to the iron trade, and 


vessel for each engine, eich vessel of two chambers, 
the lower one to be used for supplying, by hand, air to the 
upper chamber; the internal diameter shall be 6 ft., and the 
height 14ft.; thickness of the body of the cylinder, 1} in., 
strengthened with ribs at suitable invervals. 

Flanges to have Brackets —The flanges of all pipes and 
castings shal! be furnished with proper brackets connecting 
them with the body of the casting. The contractor shail 
supply all boits, nuts, &e., which may be required for putting 
together the air vessel. The dome of the air vessel shall be 
cast somewhat thicker than the sides. The air vessel shall be 
put together on the eontractor’s works, and tested at a head 
of 200 ft. before it is sent out. 


Sewage Extractors.—{See Figs. 6 to 8 on page 30,] The {or general . 


contractor shall supply two cirenlar wheels carrying radial 
and dia fos: 2 Ape the of pace. 2 any 
large substance as ir way to the 
pumps. The a these extractors shall be constructed 
of wrought iten, each lg «ged with a wrought- 


erns shown on 


contractar 
ing an archimedean serew for removing the matter extracted, 
and all bolts, nafs, and fittings required for completing 
the same, and all the shafts and wheels for connecti 
the same with each engine. Both extractors to be ca 


course the ° : 
' : r beacon of the seamen of the for upwards 
é being worked by one or other, or both engines 1 Silt plies, 2s ant yet be extingreiohol oF 


sewage extractor “when at work shal) 
make three-fourths of a revolution of the shaft per minute. 
The contractor shall supply a pipe connecting with sewa 
pressure main for the purposes of leading the sewage to the 
extractor in order to wash the diaphragm grating, and shal! 
fix thereto a trongh in which the water shall flow, and which 
shall be directed against the diaphra, grating. These 
pipes shall be furnished with proper shut-off valve, which 
shall be convenient of access. 

Vacuum Gauge—The contractor shal] supply and fix a 
steam pressure and vacuum gauge for each engine, which 
shall be of a description to be approved of by the engineer. 
All the bearings, unless otherwise specified, shall be provided 
with gun-metal steps and packing pieces, and all glands, un- 
less otherwise specified, shall be bushed with gun metal. 

Case Hardening.—All the working parts of the engine 
shall be either steeled or case hardened. 

Tools.—The contractor shall supply a complete set of tools 
to be used in connexion with the machinery, and shall supply 
a set of blocks, ropes, and pulleys for fixing or removing any 
part of the machinery. 

Extablature Brackets.—The contractor shall supply the 
ornamental brackets in connexion with the entablature and 
spring beams. These brackets shall be of cast iron of a 
pattern to be approved of by the engineer. 

Painting—\be contractor shall paint the beams of the 
engines, entablature columns, and all other work, except 
bright work, in two coats of good oil colours, as will 
directed. 

Air Vessel Supply Pump.—The contractor shall supply 
and fix a suitable pump for supplying air to the air vessel 
with al] pipes and connexions therewith complete. 

Duty of Engines.—The contractor shall guarantee that the 
engines, when complete, shall yore. a duty equal to 
70,000,000 Ib. raised 1 ft. high with the consumption of 1 ewt. 
of good Welsh coal. It shall be understood that the con- 
tractor shall be allowed to vary the design of the engines, in 
order to suit his own patterns, provided the consent of the 
engineer is obtained. The contractor shall furnish to the 
engineer copies of all working drawings of the engines which 
he shall prepare im order to carry out the works. He shall 
also furnish, within fourteen days of the acceptance of his 
tend: r, such detail drawings, showing the exact position of 
the various bolt holes whieh will be required. The contractor 


exclusive of overtime that he will require to be paid, as the 
wages of the engine driver. He shall also state what be will 
require to be paid for extra time, on the uncerstanding that 


daily labour. 

Spore Gear—In addition to the valves on the works 
already specified, the contractor shall supply two complete 
suction valves and their seatings for the sewage pumps, and 
four delivery valves and their seatings complete, all of which 
shall have been fitted in their places, and shall be ready for 
use. The contractor shall supply a duplicate set of steam 
and exhaust valves. All these valves shall have been fitted 
to the engine. The contractor shall supply half a dozen 
spare grease cups. The contractor shal! supply half-a-dozen 








wilh the E shipping trade, For rails there is 
piety be there is more inquiry for plates and 
angle-iron. On the Tyne, Wear, and Tees, all branches of 
the iron trade are in @ satisfactory condition. The engineer- 
ing shops are full of work, the shipyards are busy, and the 
foundries are well employed. 


The Proposed Extinction of Tynemouth Light.—Last 


week @ very numerous deputation waited @pon Mr. Lefevre, 
the Seeretary of the Board of Trade, ‘Whiteball, and 
ap ro the injury which would from the extinc- 
tion of the Tynemouth Light. Mr. Cowen, M.P., 
and of the Tyne Commission, in‘ 


that the Tynemouth Castle fea better li a 
ut 2 a ight 
than | “light” 





he submitted that they 
froin the Tyee 204 Sibir places IK th 





orth of 
“Mhe Coal Trade of the North. the outbreak of the 
war, the freight has been abt The 
coal and coke rates have advanced, & ly soon 


be much higher. Prussian ships in the north-east ports are 
detained, and of course British vessels are more in request. 





Americas Import Dutres os Inow ayy Sreert.—Ad- 
vices from America state that the Tax and Tariff Bill is not yet 
out of the hands of the Conference Committee of Congress, so 
that it has not zt been finally passed, and ite ultimate 
shape cannot be fully doterinined. It is conclusively settled, 
however, that the duty on pig iron is to be $7 a top, now 
$9, and that railway bars, now 45 per cent., are to be :—Steel 
and Bessemer, 1} cent Tb.; part steel, 1 cent per Ib. 
Upon these items both Houses are agreed. 





Ractxe on THE Mrssiserpr1.—The West was excited afew 
weeks since by a steamboat race up the Mississippi. from New 
Orleans to Cairo, at the mouth of the Ohio, a distance of 
about 800 miles, between the steamers Robert F. Lee and 
Natchez. Heretofore the Natchez has been as the 
fastest boat on the river, and has worn the antlers over the 
pilot house. This time, however, the Lee beat, making the 
trip in 8 days 18 hours and 14 minutes. Over « million 
dollars were staked the result ; torn 

ess of the rival steamers was telegra from a 
Lar along the river; the banks and levees where they 
passed were lined by crowds of ea ors, and for 
several days little else was thought of in the Western country. 
The Natchez lays her defeat to a broken pump and fogs, but 
the Lee kept ahead all the time. The racing boats were 
supplied with fuel at various points along the river by tug- 
boats, thus not having to stop for the Both bei 
high-pressure steamboats, and being urged to the 
speed, it is a miracle that one or the other did not enjoy the 
usual Mississippi river racing luxury of an éexplosion. 


State Ramwars 1x Inpia.—The Secretary of State in a 
despatch dated the 13th April last approved of the 
arrangements made by the Government of ia for gi 
effect to the instructions from home for the 
Rajpootana, Indus Valley, and Hydrabad ways as State 
Works. And he ae hedan rn —— — or _ 
that has been taken to on a £ ity 
civil and military engineers appointed to State a va and 
I approve of your having, in anticipation of my formal 
authorisation, permitted such engineers as have been selected 
for railway duties, to draw whatever additional allowances 
they would be entitled to under the revised regulations 





recently submitted for my sanction. I am glad to observe, 
too, the stress‘laid by you on the ity for the strictest 
economy of first ou in all the of & State railway, 
the and the m for wor! it alone being first 
class at the 5 all expensive accessories: being 

poned uti for and warranted by increased trafic. 
Paulie stseiplo otich eonect be tev ckengty impressed 
upon all concerned.” — Bom 
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TECHNICAL EDUCATION IN PRUSSIA. | tments now available, and for which it may soon 


{ from page ¥i.) 

We have hitherto abstained from making any allu- 
sion to the classes under the patronage of the Science 
and Art Department of the Privy Council, firstly, be- 
cause they are ostensibly intended mainly for artisans, 
with whom at present we are not concerned, and, 


secondly, because we object to the prineiple on which ! 


these grants are yee The method of throwing the 
responsibility of the institution and management of 


such classes on voluntary local committees we hold to | be 
be radically bad, and at least one case has come under | 


our notiee in which a class for the study of an im- 
portant branch of technical knowledge was broken up 
after a. lingering existence of a few years, because the 
members of the committee would neither take time 
nor trouble to manage its affairs. 


vantageously replaced by a system of tuition directly 
under a Government department; for we ushesitat- 
ingly lay down the axiom that, where adequate means 
of special instruction are not forthcoming by private 
effort, although possibly enough indicative of the ab- 
sence of a felt want, it is the bounden duty of a Go- 
vernment, duly alive to the interests of the nation over 
which it presides, instantly to take steps to supply 
them. A minister of education lamentably fails to 
fulfil the high ends of his office if he rests content 
with establishing elementary schools to educate the 
lower classes of our cities or of our bucolic population ; 
the advancement of education falls as clearly within the 
scope of his duties as does its spread. ‘The mere in- 
stitution of very high class examinations cannot, how- 
ever, of itself be expected to answer the former of 
these ends, and in this aspect the granting of degrees 
by a board who offer comparatively few opportunities 
of obtaining the instruction, of which these distinc- 
tions are supposed to be the evidence, seems rather 
anomalous. First-rate teaching is what is wanted, 
and that provided, we could almost dispense with the 
diplomas. 

But apart from the general question, the classes for 
architectural drawing are almost the only ones already 
established of those which would necessarily be insti- 
tuted in an engineering college, and even these would 
be much more efficiently and satisfactorily conducted | 
in such a speci@l school where mere ornament would 
be relegated to its proper place, and the general art of 


Tn such cases | 
spasmodic meets endeavour would be very ad- | 


to more Royal , . 
3. The grant and, honeesr, poaldcts toe odeoaiion 


of arehitects and engineers entering on private prac- 
tide... What we have already said pia i 
| works, applies with equal foree in this case, as where 


‘extravagance ‘is a habit the public are certain ulti- 
to suffer.’ “A course of instruction here would 


| soon me an indispensable qualification for admis- 
| sion to the office of a first-class engineer, and it cannot 
questioned that burgh or road surveyors, masters of 


works; &c., would be su 
qualifications far surpassing those usually possessed at 
| present. 

It is obviously out’ of place here to go much into 
i detail, but assuming the establishyient of such a 
technical college to be decided. on, it would become a 
question where its loeality should be fixed, whether in 
London, or in Oxford, or in Cambridge. In any case 
a Royal Charter might be granted to it, so that its 
professors might have all the dignity’ and status with 
which such a distinction could invest them. The at- 
tractions of the college would be irresistible, for its 
diplomas would alone be valued, and we think an at- 
tendance of at least 500 students might very shortly 
be expected. ‘Taking an annual fee of 40/. for tuition, 
which is below the average of University College, 
London, we have at once an income of 20,000/. to 
operate upon, independent of any endowment which 
might be obtained; and, while we deny that in cases 
such as this the pecuniary aspect is the true criterion 
of suceess, we believe no apprehension need exist as 
to the financial result af the undertaking. Ultimately 
the nation is certain to be the gainer, and we need only 
look abroad to see bow vitalis the importance attached 
to the establishment of such colleges. Austria, Ba- 
varia, Belgium, France, Holland, Italy, Prussia, 
Saxony, Switzerland, and even Spain, all possess such 
institutions in greater or less number, while we, the 
genius of whose great men first laid the foundation of 
the science, alone linger in the rear of the civilised 
world. The great command of capital in this country, 
and the natural partiality for the employment of 
British skill, have hitherto prevented the results of 
our infatuation from showing themselves prominently ; 
but so soon as capitalists learn, as indeed they are now 
beginning to do, that foreign engineering is at least 
equal, and much moré economical than that obtainable 





building brought more prominently before the student. 
The benefits likely to accrue from the establishment of | 
a royal college for architects and engineers have, how- | 
ever, a much wider range than this, and we may sum | 
up the advantages to be ghined by adopting such a 
course under the following heads : 

1. The best possible engineering education would | 
be provided for youths intended for the Indian civil 
service, as a course in this institution would become | 
the sole avenue of approach to the examinations for | 
the Public Works Department. We have shown, on 
three grounds, that there appears to be a dearth of 
suitable candidates at present; first, from the results 
of a recent examination, second, from the fact of civil 
engineers being accepted without examination, and, 
third, from the number of Royal Engineers employed 
by the department; and we reasonably infer that this 
is owing in great measure to the absence of suitable 
means of education. While we admit that nothing can 
supply the lack of practical experience, a special course | 
of training may go far to prepare the student for the | 
special conditions under which he is subsequently to | 
labour. At present his ideas of the peculiar require- 
ments of an Indian climate, &c., are often fragmentary 
and incomplete, and these might, with great advantage, 
be developed and enlarged, 
rigation, the specialities of railway permanent -way, 


the geological formation of the country traversed by | general , aa 
| capital is to be 6 


the main lines of communication, and many otlier 
similar topics, would form an invaluable basis for his 
knowledge, aud by teaching him how best to make use 
of combinations of cireumstatices, the way would be 
paved for the introduction of an economy with which 
thé extravagance of an old country is not ¢alculated 
to imbue him. _ How important an elemient this is we 
do not require to prove, Cheap means of communica- 
tion are indispensable in a country so vast as India, 
and now is the time to determine whether the Treasury 
is to be saddled with a dead load of debt, and the 


country taxed for needless extravagance in the con- | 
ublie works, or whether the application | 

be such as to yield a satisfactory re- | 
turn while the nation, at the same time, enjoy all the | 


struction of 
of capital sha 


facilities and benefits of cheap transit. 

2. Candidates might be similarly prepared for Go- 
vernment service in this country ~ bm the Boards of 
Trade and Works, as well as for the telegraphic ap- 


| we might presume to ego 


ales. 
| known, but 


The various modes of ir- | 


| at home, then farewell to the patriotism which induces 
| them to give a preference to their own countrymen in 


undertakings abroad, If all our youths were Rennies, 
or Telfords, or Stephensons, men of gigantic intellect, 
with the means which 
less favoured nations find necessary. But such, alas, 
is not our position. While we°may seck to develop 


| genius, and to save time in the acquirement of ele- 


mentary knowledge, thus preparing the way for a 
speedy rise to highér flights, our ‘task is ‘vet mainly to 
educate those respeetable medioerities whose obseurer 
labours form the supplemeént to the inspirations of the 

ifted few; and, we repeat, nowhere can this training 
4 so satisfactorily ai istied a8 within the walls of 
a speciak teehnieal collage, “With means of education, 
such as tite ss of 
fear but that the natural energy of thé ByYiton will 
enable us to hold our dwn against the world for gener- 
ations to come. 


FOREIGN AND COLONIAL NOTES. 
Coal in New South Wales.—A seam of coal has been dis- 
covered within three miles of Marrurunde, New South 
w The exact thickness of the seam is not at present 
itis believed to be considerable. 





J. F. Cail "end Co.—A_ néw company has been formed in 
succession to the old gonéérn ‘hitherto carried on ander this 
i of the ing is the construction of 
tolast for twenty years. The share 
i represented by 20,000 shares. The 
ke.,.of the old com is to be trans- 
npaft} ‘for 185,513. ew company 








good will, property, 
ferred to the 0 


dates from Jtly 10, 

Spanish Hata gee the Government has been 
authorised by the O put ten new lines in adjudication. 
The State will enco pthe exeeution of these lines by sub- 
ventions not ex i per mile. Hitherto Spanish 
railway enterprise hag been attended..with discouraging 

, results, the lines executed having presented serious con- 
structive difficulties, while the t passing over them has 
| been comparatively feeble. 

Steamers at Marseilles.—The number of steamers using 
last year the docks of the Marseilles Docks and Warehouses 
Company was 2637, - Of these 2051 were French aud 586 
foreign. The weight of the goods imported and exported 
by these steamers was 265,487 tons, showing a d of 
a tons, as compared with the corresponding total for 
1 

Water Supply of Boston (U.8.)—The report of the Boston 

Water Sone Sete for the year ending April 30, 1870, states 





ied from'this source ‘with | ty 


the age déitiands, we need not | business 








French Railwa, > sein, Paris, Lyons, and i 
ilway Romsenies have lent the 
a large num third-class carriages 
enabling troops to be conveyed more rapidly 
of war. The Minister of Public Works has also 
“required” the Western of France Railway Conpeny Bd 


a 


France Railwa, 
the agi wg 
to the seat 


lace “ all its available rolling stock” at the disposal o 
tern of France and Northern of France lines. Traftic 
upon the Western of France system is to get on as well as it 
can. 

Intercolonial Railway.—The Intercolonial Raifway com- 
missioners have accepted locomotive tenders as follows: 
Measrs. Dubbs and Co., ag a0 sg 15 engines and tenders ; 
the Canadian Engine and i , Ki for 
15 engines; and Messrs. Montgomery and Go., Halifax, for 
10 engines. Contracts have now been let for the entire 
length of the line between Miramichi and Monckton, a 
or at about 60 nee aa portions of the line will 

opened next year, and the w is ex to be 
for tpaffie by ph of 1872. er v 

Massawippi Valley Railroad.—This line has been 
for traffic. It unites with the Grand Trunk Railway of 
Canada at Lennoxville, and o out a new and shorter 
route from Boston and New York to Quebec and Montreal. 
The saving of distance from Boston to Quebeo is about 20 
miles, androm New York about 60 miles. 

Turkish Engineering—The materials for the construction 
of an iron bridge at Karakelli, which the Com ie des 
Forges et Chantiers de la Mediterranée contr: to supply 
for 133,000/. (Turkish) having recently arrived, the work of 
putting together the new structure in the inner harbour has 

mn commenced. A difficulty has, however, arisen from an 
insufficient number of pontoons having been provided by the 
arsenal, and the result is likely to be considerable delay in 
the completion of the work. 


Iron in Austria.—While a prohibitive system, which was 
set aside by an Austro-German commercial treaty in 1868, 
still maintained its ground, iron could be im into 
Austria without a special license from the authorities, and 
consequently but small quantities of the article were sent 
across the frontier. The importation of all kinds of raw iron 
into Austria amounted in 1567 to 821,335 centners ; in 1868, 
to 2,6%3,708 centners ; and in. 1869, to 3,256,400 eentners. 
In_ 1867, Austria imported 503 centners of iron rails for 
railways; in 1868, 1,084,375 centners; and in 1869, 
2,287,089 centners. 

Australian Telegraphy.—An act for the construction of a 
line of telegraphy from Port Augusta to Port Darwin has 

both houses of the South Australian legislature and 
been assented to by the Governor. Organising parties 
are to commence the works at both ends and various inter- 
mediate points immediately. The line is to be pressed 
torward with all despatch, and is ex to be opened for 
i by January 1,1#72. The line, when opened, will 
be maintained and worked by the South Australian Govern- 
ment. 


ISANGR’S APPARATUS FOR REGISTERING 








PRESSURES, 
To tae Epiton oy Esoryererse. 

Sir,—A of your esteemed 1 of the Ist inst. has 
been forwarded to me by a friend of mine, calling thy atten- 
pre ttle eacptrmersennmett he fine mt orton and 
Bailey, relative to my apparatus pressures. 
Although I fully appreciate the iety of terms in 
which that letter is eouched, I eannot but protest against the 


eae mage T invented my or pay = 
pressures, in . out a 
patent fow tie France on July 1, ra gh 8 Tati no 
subsequently in several other countries of the Continent as 
well agin England. On June 7, Lyre Surtees ae doy 
by the “Société libre d'Emblation du Com- 
strie Seine Inférieure,” as shown by an 
official pubticafion of that Society of which I sént you ® copy. 
If I delayed for some time to out a patent ia En 
it was because I wish my invention to be fully tested 
introducing it in that country ; and I am now prepared and 
anxious to sustain my rights Sen. whe meg 
m: 


im) or infringe them. A of my was 
pak ape Messrs. Platt and Co., on 
November 26, 1860, and T shall ao hee sl 
of thas 06 I ait Belt peraeaten Oo Iw 
advise Messrs. Norton and Builey to forbear in fature from 
who 1s ds sad ‘ling by sede’ Ms ove "aod ow the 
w~ i 

na fe ae ree 
ianae, t bag Weatabenton anpteed oon 

- Your obedient, bumble Servant; 


‘ Tsaxex. 
16, Bue Guillaume- -Conquérant, Rouen, July, 1870. 
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88 ENGINEERING. 
| (No. 2768, 104.) Alfred Vincent Newton, of 66, 
RECENT PATENTS. No. ; ' 
Cc -lane, as the agent of Albert Sylvanus 
Tux following specifications of completed poceteans hancery ~ Rag te A Re cap he norrgen! bey 3 
Sete whee in Fee SOY ant Ces pane eee sire Manateld, U.S, oy a 
py My Cond org gm Great Beal | seis in combination with hind of support for the grain ce | oval 
7 ae arranged that the flails may operate upon the heads of the | end. 


atent 

(No. 2728, 1s. 6d.) Samuel Alfred Varley, of 66, Roman- 
road, Holloway, patents various improvements in electric | 
telegraphs, which it is impossible for us to 
but which are worthy of the attention of 


electric 

neers. 

(No. 2736, 84.) Ann Brooman, of Camberwell, patents 
as the administratrix of the late Clinton E. Brooman, and 
agent of MM. Marrel Freres, of Rive de Gier, machinery 
for manufacturing chains, which we could not describe clearly 
in the space at our disposal here. 

(No. 2799, 84.) Henry Cockey and Francis Christopher 
Cockey, of Frome Selwood, patent an arrangement for 
seurfing gas retorts. This arrongement, which is a very 
simple one, consists of a pipe passed through the back 
of the retort and setting, and provided with a disc valve 
which can be moved in the pipe by means of the rod 
attached to it. When the apparatus is in use, this valve is 
placed open, and the air entering through the pipe is 
thus—by striking the disc valve—deflected against the 
side of the retort, thus facilitating the burning away of 
the coating of carbon with which the retort may be in- 
crusted. When the apparatus is not in use the dise valve 
is withdrawn and the pipe closed by a cover placed on its 
outer end. 

(No, 2742, 84.) James Anson, junior, of Darlington, 
patents an arrangement of locking gear for railway points 
and signals, in which the lock is performed by a combination 
of bars moving vertically with slotted plates moving hori- 
zontally, the bars carrying pins which pass through the 
slots in the plates. 

(No. 2748, 8d.) Philipp Jacob Kurtz, of Rippberg, near 
Walldurn, Baden, patents an arrangement of gearing for 
varying the length of the cutting produced by a chaff 
cutter or similar machine. This arrangement consists in 
forming all the change wheels on the plane of one disc in such 
a@ manner that the rings of teeth or frictional surfaces are 
concentric with each other, while the driving pinion is 
movable upon its shaft parallel to this disc, so that it can 
be made to engage any desired ring of teeth or frictional 
surface, and thus impart a higher or lower speed to the feed 
rollers. 

(No, 2751, 84.) Enoch Hill, of Longton, patents an 
arrangement of equilibrium slide valve, the construction of 









Fic.t 





which will be best anderstood by reference to the annexed 
sketch, in which @ is the valve; 4,5, flanges by which the 
jamming of the valve in its seat is prevented ; ¢,¢, the ports 
leading to the ends of the cylinder; d the steam inlet ; and 
¢, ¢ the space communicating with the exhaust. 

(No. 2752, 10d.) Robert Rentou Gibba, of Liverpool, 
patents the application to pumps and blast engines of slide 
valves instead of loose self-acting valves—a very old plan. 
He also patents the use of an adjustable link and sliding 
block for varying the stroke of such pumpa, and forming 
glands with chambers above the packing for the purpose 
of holding lubricating materials, both these being well- 
known plans which lest their novelty very many years ago. 

(No, 2753, 1s. 10d.) William John Cunningham, of 480, 
O xford-street, and Alfred Patrick McCarthy, of Bloome- 
bury, patent some wonderful contrivances for “ obtaining 
motive power” by the aid of springs and weights. It is 
scarcely necessary to say that the entire patent is an 
absurdity. 

(No. 2755, 1s. 84.) Charles Llewellyn Light, of Rich- 
mond, patents various details connected with the permanent 








LIVESEY'’S MANLIDS FOR GASHOLDERS. 

Tue examination and cleansing of the inlet and outlet pipes 
o€ gasholders—where the naphthaline collects more rapidly 
than at any other part of the works —is an attended 
under ordinary circumstances with considerable loss of gas, 
risk, and difficulty. Thus, there is the loss of gas in the 
crown of the holder, the risk of explosion while the gas is 
escaping, and the difficulty experienced after the pipes are 
cleaned in getting rid of the air. Moreover the time oc- 
cupied is also a serious consideration when, as often happens, 
the use of a gasholder can ill be spared. To remedy these 
evils, Mr. George Livesey, of the South Metropolitan Gas 
Works, some little time ago i and patented the 
simple arrangement of sealing manlids for gasholders, of 
which we annex illustrations, and which we shall now pro- 
ceed to describe. Referring to the* outline diagrams, 
Fig. 1, it will be seen that the manlid has an oval ring, 
A, of sheet iron fixed to its underside, this ring dipping 
into the water of the tank, and enclosing the mouths of the 
inlet and outlet pipes; but as this, when the holder was 
down would shut off the supply of gas to the latter pipe, an 
opening is left at B, as shown, through which the gas can 
pass. Outside this opening and encircling it is another 
plate, D, v hich dips into the trough, C, formed on the out- 
side of the ring A; a small hole or cock being provided at 
E to drain the water from this trough. 








It might in rare instances be impossible to put a gas- 
entirely out of work during the time the cleansing 
of the pipes was going on, and to meet such cases the 
vertical ring or rings may be made 4 ft. or 5 ft. deep, when 
holder may be worked through one pipe while the other 
is being cleaned. The apparatus may also be modified by 
adopting the arrangement shown in Fig. 2, in which a cast 
or wrought-iron trough is formed round the mouth of each 
pipe, a plain ring attached to the cover dipping into it. 
This, however, Mr. Livesey does not consider to be so gooa 
an arrangement as that first described. 

The cost of the apparatus is very trifling, while there is 
nothing about it to get out of order; and altogether it is 
one calculated to be of great service to managers of gas 
works, as the experience with it on the gasholders at the 
South Metropolitan works has proved. We may add, in 
conclusion, that the apparatus is being made by Messrs. 
Thomas Piggott and Co., of Birmingham. 


t 
holder 
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THE OXFORD ENGINE TRIALS. 
To rue Eptror or Exeryeerixe. 


Srz,—Referring to your remarks last week about the boiler 
exhibited by Mr. Nic! , of Newark, which was a cross 





tube boiler fitted with Field tubes, that “the priming was to 
some extent due to the ‘Field’ tubes bein ed too 
closely,” I beg to eg sy in justice to Mr. Ison, that 
the boiler had never tried under steam, when it came 
into the showyard, and there had, therefore, been no op- 
portunity for a private trial, which is of course of the test 
advantage as it enables the maker to adjust the different 
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way for tramways. The form of tramrail advocated by Mr. 
Light is a good one, but it is not novel, although there are 





When it is necessary to examine or cleanse the pipes 
water is poured into the trough, C, through the fannel and 





many new points in the mode of applying it and in the 
constructive details included in the patent. 

(No. 2756, 10d.) William Robert — of + 
am -buil tents, as the agent of August Sey 
of oleh, Crashing juices of sugar by the admission of 
sulphurous acié gas, or of water containing from 1 to 14 per 
cent. of sulpburous acid in solution, direct into the vacuum 


ts for carrying out the process are/ all connexion of the manhole opening with the body of the 
- gasholder completely shut off, while at the same time the 


syphon, F (which is screwed on when wanted), and this 
pouring being carried on more rapidly than the water can 
flow out by the opening at E, the water accumulates in the 
trough, C, and a seal is formed by the dip plate, D. This 
being done, the cover can be removed, and the opening at E 
closed, so that the water is retained in the trough, C, and 





pan. Arrangemen 
imeluded in the patent. 








parts more accurately and thus secure better results in the 
general working. Further, there had been no unity 
of cleansing the boiler of the oi] left in it from drilling the 
holes for the =a as whe different steam fittings, thus caus- 
ing it to pri y apparently use a greater quanti 
of coal thes the other boilers. Priming fam this , tom FA 
new boilers is a well-known fact, and might easily have been 
avoided by having the boiler at work in the shop previous 
tu the chow, and 1 say beve mention the fact that the prim- 
ing had nearly disappeared when I visited the show, althoug 
there had been no opportunity of blowing off the boiler and 
refilling it with clean water without the admixture of oil. 

In conclusion, I wish to state that it would only have been 
just if the judges had tried the vertical boilers by themselves 
and the horizontal by themselves, in which case the two 
“ Field” boilers made Yaga Marshall, Sons, and Co., 
and en] Robey —S _— have taken the two first 
prizes, it wou more satisfactory if a proper 
account was kept of the real evaporation of each boiler ex- 
hibited and the amount of heating surface employed. 

I am, Sir, your obedient Servant, 


Lewis Ovrtcx. 
27, Leadenhall-street, July 27, 1870. 





THE ABC SEWAGE PROCESS. 
To txs Eprror or Exciyeeniye. 

Sra,—In your last number I see that Dr. Frankland, as a 
Rivers Pollution Commissioner, visited Glasgow lately and 
told a meeting in the Council Hall there that after having 
carefully examined the A B © process three times, his 
colleagues and he had come to the conclusion that it was a 


the A y or Dr. Frankland is the more 
likely to have made the mistake. As an example of the 
nly te sti ae. Se woe a ae 
upon the su make following. In com: s 
prospectus ite atid that the water from the centrifuga 
is allowed to flow back into the sewer to be treated 

as fresh sewage. Mow the quantiy & Gis Tack exter 
must be more than 120 tons per day, and above 
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must 
If can their tanks and machinery so that 
taoy elfen in size the curiously 


Dr. says, “ ically valueless.” 
eal Spot Sedn rent 
Westminster, July 26, 1870. BR. 8. V. P. 
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PRESTAGE’S CYLINDRICAL IRON GOODS WAGON. 











Tue transport of merchandise by rail in India is attended 
with conditions differing to an important extent from those 
existing in this country. Thus, in the first place, the 
average distance that goods are carried is very much 
greater than here, the goods themselves are very generally 
of a bulky nature, and, moreover, the major part being 
cheap agricultural produce, will not bear heavy rates. 
Under these circumstances, it is especially desirable that 
the dead weight of the carrying stock on Indian railways 
should bear as small a proportion as possible to the paying 
load, and the comparatively small amount of shunting which 
goods in India have to undergo, affords opportunities for 
effecting a reduction in the weight of many parts which do 
not exist here. Thus, on the Continent, railway goods wagons 
have for some years past been very generally—and in some 
districts almost universally—fitted with serew couplings, and 
there appears to us to be no reason why a similar system 
should not be adopted in India, and advantage be taken of 
the diminution of shocks which the use of such couplings 
effects to diminish the weight of frames, &c., required under 
the present cireumstances. 

Amongst the plans which have been lately brought for- 
ward for providing Indian railways with a lighter class 
of goods-carrying stock, we must give a prominent 
place to those of Mr. Franklin Prestage — the Indian 
agent of the Eastern Bengal Railway — of one of 
whose cylindrical iron wagons we herewith publish en- 
gravings. In this country fir and other light woods can 
be largely employed in the construction of railway goods 
wagons, but in India only the heavy kinds of teak 
can be satisfactorily used; and taking this and other 
matters into consideration Mr. Prestage has constructed his 
wagons entirely of iron, The general construction of the 
wagon is clearly shown by our engravings. The particular 
wagon illustrated basa cylindrical body 18 ft. 6 in. long by 
8 ft’ in diameter, the capacity being 875 cubic feet, and 

“the weight 4 tons 19 ewt. The upper part of the body is 
formed of J, in. steel plates, while the sides are of } in. iron 
plates, and the bottom of , in. iron plates. The doors are 








at the sides and the details of their construction are shown 
in Figs. 10 and 11, while Figs. 6 to 9 show alternative modes 
of connecting the body and frame, and Figs. 4 and 5 show 
methods of forming the ends of the body so as to clear the 
axles, 
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A model wagon on Mr. Prestage's plan was constructed for 
the Eastern Bengal Railway about twelve months ago, and 
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system, and we give in the preceding column the leading 
ars of classes. 

All the wheels, springs, axles, and running gear gene- 
rally of the wagons mentioned in the Table are of the same 
dimensions as adopted by Mr. Hawkshaw for the goods 
stock of the Eastern Bengal Railway. In conclusion we 
may mention that Mr. Prestage is represented in this 
country by Messrs. Budd and Holt, of 7, Great Winchester 
Street-buildings, F.C. 


THE SHOW OF THE ROYAL AGRICUL- 
TURAL SOCIETY AT OXFORD. 
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quantity if retted and prepared would bring in at least 107. 


per acre extra to the far 
trouble of the retting process, 
do not exist, the straw, if simply passed through a suita 
breaker, could be readily sold, and would probably fetch 
over 61. per secre, by no means 4 contemptible addition to 


the profit side 


ally existed 





has done a 


good service by showing at Oxford that this idea | 
is an erroneous one. Mr. Hodgkin's exhibits incladed the | 
simple little portable hand breaker and scuteher, illustrated | 
by us three weeks ago (wide page 50 of the present volume), 
and besides this, there were # number of other fax breaking 
and softening machines of larger sizes, and intended to be | 
worked by steam or water power. These machines, which 
were constructed oo Messrs. Brasier’s, Hodgkin's, and | 

‘ ! 
| 
i 





rolis placed round the upper half of its 
i against the 


central roll is driven 
meat of gearing which imparts 
motion, the reei ions, however, 

than the other, so that the flax is gradually car- 
machine and delivered in a fit 
The scutching machines 


to it a reciprocating rotary 
being longer in one 


because, according to " 
im, they have but light work to de. By 
g¢ and softening machines, of which 
tead of being merely 


readily 

are made li ht 
vocated by Mr. Hodak 
in 
ken, the straw ins 














the use of the brenk 
we have already spo 

















the | for the purposes of lubrication, 
rocess | of the connecting rod, each tak 
ble | revolution from light 
ceive a supply of the lubricating material from glass vesse 
These vessels are fitted with @ needle ar- 
insures that the supply of oil is steadily 
The crank shaft 
he bedplate, 
that each forms the three sides of the | each 
t 
facing the cylinder, instead | cutter disc for 
bear- i 
whole | skirtings up to 9 in. 
The division is 4 tarning 


| containing it. 
of the farmer's accounts. The idea, how- | ran 
that | main 
| plummer blocks 
| and are of such shape 





main roll by springs, and being driven by frictional contact | 
The | 








ing off a drop of 


gement which 
tained while the engine is ranning. 
are cast in one piece with t 
in which the brasses are placed, 
however, 
ual. Both the brasses of each 
ing are adjustable by a screw and wedge, and the 

arrangement is an exceedingly neat and compact one. 
engine was supplied with steam by a boiler of the locomot 


type, this boiler, which was shown at wor 


rectangular space 
fourth, or open side, 
of being at the top as us 


Messrs. J. and H. Gwynne al 
smaller combined engine and pamp, 
their ordinary centrifugal pumps of v' 
latter pamps have been very § 
they are well adapted for farmers’ use, a5 
ed in an ordinary cart, pat down at 
t where it is wanted, 
The water raised can 
done in some instances, by simple 
by fastening together a cou 
cross strips. 


arious sizes. 


poin 
engine. 

has been 
V section, each made 
b length being strengthened by 
Williamson Brothers, of Kendal, 
of Professor 
and also one of 


be distributed by hose, or 


| boards, eac 
Messrs. 
several examples 
centrifugal pumps, 
vortex. turbines adapted for giving oot 1 
a fall of 30,ft.,. and some “ whirlpool” 
these exhibits being of the 
by the firm. Messrs. Tuxford also were the 
several examples of Appold’s 
Messrs. S, Owens and Co. showed @ 
centrifugal pamps whieh have been 
our pages. Messrs. Owens’ stand 
large variety of horizontal steam and other pumps, 
portable and fixed, as well as examples of hydraulic r 
sluice valves, and well-boring tackle. 


blowing fans, 








the crosshead and large en 
oil at each | important improvements 


pendulous pieces of brass, which re- | son's hands, 


k unlagzed, being | 
jler making we have ever seen. | 
t their stand a) 
a number of 58” table. 
These | were very 


nccessfully used for irrigating | of machines 


and driven by 8 common portable | exhibi 


troughs of | 
ple of Zin. | 


exhibited | pattern, 
Thomson's “ whirlpool” other machines of their ordinary 
Professor Thomson's 
5 horse power on 


puinps, 
pumber of Bernay’s 
already described in 
also contained a very 
both 








Mr, Thomas Carr, of B 
caged disintegrator. constructed oa 
which have already been T and Co. The former 
also showed « smaller machine w of their “ special” steam which was illustrated 
Mesrs. H. R. Marsden aod described in our pages some ago, and of which 
siderable attention with thei they have already made enormons namless Messrs Tan- 
showed two, the one oe] nave, we understand, lately undertaken to mats fore 
volving screen for screening road Erenps of mach larger sizes than formesi? and they have 
the new machine, especial Pam in course of cvestraction which is to raise, war’ 
metal, which was illustrated by from a mine s most unusually high bead. Of 
namber but one. Both these Mesars. Ha: Tyler aud Co.'s “ steam pump 
action, we have also published partioalars informer numbers of this 
journal, but we nevertheless record that the examples 
of these pumps by them at Oxford worked with 
great ease and smoothness. Amongst these examples were 
some vertical boiler feeders, in which the valve arrange- 
ment was such that by Pap dre prem. Puoerartee cocks 
the could be caused to make @ omupstroke and 
‘stroke, or vice versd, of the piston 
‘dhe up and down under con- 
trol. Hayward Tyler ‘and Co. also showed a 
usual patterns on . rege and varied collection of their “California se 
Mesers. Thom and 's simple disintegrating pomps oftheir usual pattern: Messrs. John 
mill, rich we noticed in our account of. the Manchaies ; Pay ahowed one of theinpumping engines adapred for 
Show, was exhibited at Oxtord by Mr. J. L. Norton. large scale appears destined to take a — being worked by either steam or water power. This form 
mill consists simply of a four-armed steel flyer driven at «| the which s farmer now calls to of pun works very smoothly, and has no parts 
very high about 3000 revolations per minuwke— | aid. The fact is recognised that if rain is not | about likely to get out of order —was illastrated and fully 
within a suitable casing, the interior circumference af which | provided by nature it will in the case of many crops prove by ws on page 192 of our last volume. 
is serrated. The performance of this little machine ie— | very profitable to make up the deficiency of moistare by 
like that of Carr's disintegrator —something marvellous. artificial irrigation, and under these circumstances we were | Woon- Workixe MacuINERY. 
Straw, bones, Indian corn, firebricks, locust beans, fnrze, | giad'to see pamping machinery occupying & prominent posi- | For some years past makers of wood-working machinery 
linseed cake, &c., can all be reduced by it to powder of | tion at the Oxford Show. | have been large exhibitors at the Royal Agricultural Shows, 
almost any desired degree of fineness, while in preparing Decidedly the finest show on the ground of this class of | and this year proved no exception to the rule, the collection 
food for cattle severs! varieties can be ground up simul. | machinery was to be seen at the stand of Messrs. John and | of wood-working machinery at Oxford being probably the 
taneously, these producing the thorough mixture which is | Henry Gwyrtae, of Hammersmith Iron Works. Messrs. largest yet brought together in a show-yard. As at Man- 
in many cases 80 desirable. J. and H. Gwynne: have supplied a number of centrifugal chester last year, and Co., of 
Messrs. Richmond and Chandler, of Salford, exhibited a | pumps to Australis raising: water for sheep washing — Chelsea, had an especially fine set of machines driven by 
chaff-cutter in which spiral springs placed ea each side of | an operation whidhybas to be carried out im that country on one of Messrs. Ransomes, Sims, and Head’s very neat 14- 
the mouthpiece are sabstituted for the lever and weight, 50 | an enor they very ‘exhibited at | ho double - cylinder portable engines. The principal 
that the pressure on the feed is incrensed as it becomes Oxford a engine and pump adapted for this class” ne at the stand was the small four-catter mouldiog 
thicker. Tho mouthpiece, also, applied to this and other | of work, py at ana rt me This pump has 4 8 ft. of which we ish engravings and a full de- 
ebaff-cutters exhibited by the same makers is of steel, and | disc and 1bde saction pipes, and is capable of on another page of the present number, while in 
of an improved form. Messrs. Southwell and Co., of | raising 3500 gallons per minute to a height of go ft. ; but | to this there were Ransome’s one 
Rugeley, also exhibited tunately at Oxford, owing to the council objecting to let Parkinson's universal both useful 
some of them being fitted Gwynne carrying the delivery pipe the } illustrated by us on pages 36 and “our last 
Mr. Southwell, for enabl of the shed by which the engine was covered, the | volume ; one of Frazer's equilibrium deal band- 
without changing the w Pheight of lift had to be limited to about 10 ft. The pump aw machine, and a circular saw bench, all of were 
s spindle is im a direct line with the crank shaft, and is Tiustrated by usin our number for the Ist of last ; 
Fiax MACHINERY. coupled to it, the engine aod pump being both fixed to one and also « planiog and machioe, and a simple 
One of the most important sete of exhibite.in the show- vonasive bedplate possessing great depth and y. The | form-of and deal frame, specially intended 
yard was the collection of fiax-preparing machinery shown engine, which-es.an 11 in. cylinder with 8 in. stroke, is of | fonmsain situations where there is not sufficient work to 
by Mr. John E. Hodgkin, of At the present | the pattern, af . which Messrs, J. and H. Gwynne have) two separate machines. The whole of the machines, 
time there is an immense waste of nx.atraw inthis and jalready made"s considerable number for circulating the of which we have spoken, were of thoroughly high-class 
other countries where the flax is grown for the linseed ouly,.| water in surface condensers with excellent resulta, and it | work and did equal credit to their designers and 
The sale of this seed remanerates the farmer for. raising.the pwasoue of the best pieces of work in’ the showyard. The those specially employed in their manufacture. : 
crops, and inasmuch as very general idea exists that the qxankssbait is of Bessemer steel, and. so also are the | Thomas and Sons, of Rochdale, were 
straw cannot be prepared for market without the employ- rod and the © piston rod and crosshead. | large exhibitors of wood-working machinery, their 
ment of heavy and extensive machinery, a2 important pro-)TherJatter has « large bearing surface working in | exbibits being driven by a strongly and well 
portion of it—and in some districts the whole of it—is | “ slipper” guide, and the crank pin and crank shaft made combined vertical engine and boiler of their own con- 
y thrown away. But the weight of straw pro- bearings are all of large size and thoroughly well lubri- struction. The most important exhibits at this stand were 
duced will average 25 cwt. or $0 ewt. an acre, aud this cated. Indeed, although the engine is run at about 259 Armstrong’s ingenious, and now well known, dovetailing 
revolutions per minute, there is no occasion to stop it | machine, and most comprehensive general joiner. he 
ine first mentioned has received numerous 


a dovetailing machine 
one 
Js different classes 
joiner is practically 
frame, each “ division” 
pendent starting and stopping gear, so that if foar men are 
using the machine, their operations do not interfere with 
of the machine forms & eweular 
the saw being capable of being replaced by # 
planing and squaring up. A second section 
machine capable of working mouldings or 
wide by 3in. thick; while a third 
and boring machine, this division 
ta for scribing shoulders, &c. The 
fourth division is a band-saw machine, while, by removing 
the band-saw from its pulleys, use can be made of a circular 
tus fitted up in connexion with the band- 
Of Messrs. Robinson's other exhibits —and they 
numerous—we need only say that they consisted 
of the ordinary patterns for which the firm is 


he saw bench, 


ive including 


one | well known. 
the | 


, as 
operation, and having, 
moulding curved work — both importan 
Worssam also showed a cire 
as well as a well-arr 


MisceLLANEovs. 

Qur account of the Oxford Show has already extended to 
such a length that the demanis upon our space will compel 
but brief notices a number of exhibits which 
heading “ Mis- 


all 


Siddeley and Co., of Liverpool, where machines for making 
ice and cooling water were in full work, yet we cannot enter 
ams, | a complete i of these machines here. We may 
| mention, however, that they are constructed on the Harri- 
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son system, the cooling effect being obtained by the evapo- 
ration of ether in tubes immersed in the liquid to be covled, 
and the ether vapour being forced by a suitable pump into a 
condensing apparatus, where it reassumes its liquid form 
only to be again transferred to the cooling side of the ma 
chine for re-evaporation. In principle, Messrs. Siddeley’s 
machine is identical with Messrs. Siebe’s already described 
in bad a but it possesses many peculiarities of detail 
of we hope to be able to give a full account on an 
early occasion. Meantime we may record that the machines 
at Oxford did their work-well, and the ice and really cold 
water obtainable at Messrs. Siddeley’s stand were luxuries 
which were thoroughly appreciated. 

Talking of luxuries for man, however, reminds us of 
luxuries for animals; and although stable fittings may not 
be exactly engineering matters, yet we cannot avoid 
bestowing a word of praise om Messrs. Cottam and Co. for 
the vast improvements they have introduced .on such 
fittings during the past few years. An exanilijation of 
their stand at Oxford showed us that an améuapot in- 
genuity had been expended in perfecting the Yariahe details 
of the numerous fittings exbibited, which weil aatitles them 
to a notice here, 

As we recorded a fortnight ago, Messrs. Henry Pooley 
and Sons received an award of a silver medal for their 
automatic grain weigher—a machine somewhat resembling 
that exhibited by them at Manchester, and yet differing 
from it in the details. The machine consists of a hopper 
supported on standards, and furnished with a spout from 
which the grain to be weighed is delivered into a balanced 
box divided by a central partition, and so »mounted on an 
axis that as one division becomes filled with grain the box 
has a tendency to tilt over, and bring the empty division 


exhibited in operation his ingenious arrangement for feed- 
ing cattle, of which we gave a brief notice in our account 


same time either the turnips (or other roots) are cut, or the 
oil cake broken and delivered jq,proper charges into the 
feeding troughs. By making one,*‘ pass” in this way each 
beast receives, when the turnip cutter is at work, about 8 Ib. 


a full feed-at onee, thus saving a certain amount of waste. 
Apparatus for.extinguishing fires was well 


Merry weather and Sons beth exhibiting stesm and hand- 
worked engines intended for bri use, while Messrs. 
Hayward Tyler and Co. and Messrs..8. Owens and Co. ex- 
hibited pumps of various kinds available as fire-engines, 


of Dick’s amall chemical fire-engines as well as a large 


us on page 240 of our eighth volume, and for which we are 
glad to necord he was awarded a silver medal. 

In briek: and tile-making machinery but few novelties 
were exhibited, Mr. Thomas Middleton, however, showing 
a very neatly arranged hand brick press designed by Mr. 
C. H. Murray. Of this press we hope shortly to publish 





under the delivering spont. This tilting, however, is pre- 
vented by an arm at the back of the miachine, which is 

only lifted when the division of the box which is being | 
filled is fully charged. The whole box is mounted somewhat | 
in the same way as the table of a weighing machine, and it | 
is counterbalanced by a lever loaded with two weights, | 


which are lifted successively. As soon as one of the divi 


sions of the box is sufficiently charged to lift the first and | 20 in. to 12 ft. in diameter, and up to 18 in. wide on the | to n me by day and 
larger of these weights the box falls slightly, and at the same | face, while the smallest machine was adapted for fixing on | In company with Mr. Wales, the Gove, ament Inspector, 


time a slide is brought opposite the end of the spout so as to | 
reduce the rate at which the grain is delivered, while as | 
soon as the full charge is received the second weight is | 
lifted, the arm by which tipping of the box is prevented is | 
raised, the box tips over through an arc of about 90, and | 
the contents of the division which has been filled are dis- 
charged throngh the bottom. Each “tip” of the box is 
registered by a counter, and an account is thus kept of the 
quantity of grain passed through the machine. The box 
can, of course, be made for any desired charge, the ma- | 
chive exhibited at Oxford being set for charges of 100 Ib., | 
a very conveniept unit of measurement. The whole details | 
of the machine are’ very well] worked ont, and it is a con-| 
trivance calculated to do good Beryice in all establishments | 
where large quantities of grain have to be measured. (Of | 
the other exhibits at Messrs. Pooley’s stand the demands | 
upon our space will not permit us to enter into a description 
here, and we need only say, therefore, that they showed the | 
various classes of weighing machine for which the firm has | 
long had a reputation. 7 

Messrs. David Hart and Co., were also the exhibitors of 
an automatic weighing machine, constructed on the plans of 
Mr. W. H. Baxter. In this machine four measuring —or 
rather weighing—chambers are fo¥ined around an axis 
which is slung from knive-edge bearings at the ends of a 
pair of levers forming a part of a weighing arrangement. 
The chambers just mentioned are of such form and are so 
placed with regard to the axis, that each, as it becomes 
charged, tends to produce a revolation of that axis, this re- 
volution, however, being prevented by a detent arrange- 
ment at one end until the chamber which is being filled, 
has received a charge sufficient to depress the levers from 
which the axis is hung. The grain to be weighed is placed 
in a hopper at the top of the machine, and from this hopper 
it is discharged into each of the chambers in succession as 
the axis carrying them revolves. The spout of the hopper 
is furnished with a valve which becomes partially closed as 
the charge in the chambér which is being filled approaches 
the proper weight; and the number of chambers filled is, of 
course, recorded by a counter. In addition to this machine 
Messrs. Hart exhibited a very good collection of weighing 
machines of their usual patterns, and very well-made and 
well-designed machines they are. 

Another contrivance connected with measuring was the | 
“ graduated corn bin,” exhibited by M. Emile Pavy, of | 
Claveau. - This was a cylindrical bin constructed of sheet | 
iron, and having at the bottom a measuring’ chamber | 
Rirnished with two slides, one at its upper, and one at its 
lower end. By shutting the lower, and opening the upper | 
slide, the measuring chamber becomes charged with grain, | 
while by closing the upper, and opening the lower slide, the 
charge of grain thus measured is emptied into any vessel | 
placed to receive it. The arrangement is, in fact, similar | 
to that of an ordinary shot flask, and it is a very simple | 
and handy one. The bin, in addition to being fitted with | 
the above arrangement for measuring the quantities taken i 
out, is also provided with an apparatus which registers the 
quaytities put in, so that the one forms a check on the 
other. M. Pavy also showed samples of bricks of 4 peculiar 
form adapted for building large cylindrical corn bins, 
granaries, and barns. 
Mr. Robert Willacy, of Penwortham Priory, Preston, 





| portant although many of them undoubtedly were, we are 


| characteristic 


engravings, and we shall, therefore, defer giving any de- 
scription of it. 

Mr. George L. Scott, of Manchester, showed three ex- 
amples of his admirable wheel 
have been already described in our pages. The largest 
machine exhibited was capable of moulding wheels from 





a bench, and was capable of moulding wheels of any dia- 
meter up to 2 ft. Gin. in diameter by 12in. broad. The 
work turned out by these machines is excellent in every re- 
spect, and we are glad to hear that their employment is 
steadily and rapidly increasing. Mr. Scott is now making 
them of sizes capable of moulding wheels up to 30 ft. in. 
diameter. 

Messrs, Yarrow and Hedley, of Poplar, showed one of 
their well-finished steam launches with engine, &c,, com- 
plete—an exhibit one would scarcely expect to meet at an 
agricultural show, but one which attracted, and deservedly. 
considerable attention. Messrs. R. J. and H. Wilder, of 
W allingford, were the exhibitors of a very neatly arranged 
set of winding tackle for raising water from deep wells. In 
this apparatus a pair of large buckets are hung to the 
opposite ends of a wire rope which passes over a clip drum 
at the top of the well, this drum being turned by suitable 
gearing. 

Of the numerous other exhibits at the Oxford Show, im- 


compelled, from want of space, to refrain from giving any 
account here; but it is probable that of some of them we 
may publish a description on a future occasion. 


NOTES FROM SOUTH WALES. 
Canpire, Wednesday. 

The Welsh Iron Trade.—Qitietness may be said to be the 

ic feature of the iron trade at the present time, 
inquiries from Continental buyers having decreased, and, so 
long as war continues to be carried on by France and Prussia, 
the position of the iron trade of this and every other district 
will in all probability be a most unsatisfactory one, The 
declaration of war has already had a most damaging effect 
on the Continental iron trade, and an opinion is pay 
strengthening that the war will be the means of sending 
orders to this and other districts in the United Kingdom 
that would otherwise have found their way into the 
hands of Continental makers. How far this idea will 
be realised has yet to be seen, but one thing cannot 
be overlooked, and that is that anything like a » 
ing feeling existing previous to the declaration of war 
has been suddenly swept away, and a check given to com- 
mercial enterprise that ean only be removed by a cessation 
of hostilities. As may be expected, considerable anxiety is 
manifested by many connected with the iron trade to know 
what effect the war will have upon it generally, but it is 
impossible at ne es time to form any idea, the re- 
luctance manifested by buyers at the time of the declaration 
of war having been somewhat incredséd by the alleged 
treaty, which it is feared by some will ultimate! 
England into the strife now existing. There is still some 
anxiety manifested Ae a the ey 
specting the positi ussia will eventually occupy in 
jo moo on Me Continent, bat so far yet been 
ascertained ee ae ee ete, cae 
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neutral, During the past week no 


Iding hines, which 
T 


but could the present aspect of affairs on the Con- 
tinent of have been foreseen, there is no doubt 
several orders refused would now have been on makers’ 
ss he enna af ten ea ae ~ 

crease in local. as 
With the too Mint weoks vt the esate food ended, the'chige 
ments during the former being 1 tons against 
26,955 tone in the latter. exports the past week 
reached 8123 tons, of which 697 ee eee 
at the 


diff, 1999 tons at and 153 
clearances i i Googie ioe aed 
Bilboa, the Messrs. Co. RB. 


and Mr. James Sinclair, of Manchester, showed a collection | Pit, the 
chemical fire-engine constructed on the plans illustrated by | the 





in 
sufficient to keep back the gas, and two men were appointed 
look after the plugs—o' the i 


examined the pit the day after the explosion, and found 
| of the plugs out of the bore-holes, but the water was 18 
| over the topmost of them. He saw nothing to lead him 
a conclusion as to the cause of igi 
| which he could not surmise. 

Beers, Cucriann ae a Railway.—It is very 
| ocer that there will be no tendering for either the 
‘ormation or permanent way of the above line, as it is stated 
eee contasina aes ee Seen 
engineer's schedule of pricés, to have it o, 
ing by August, 1871, should no extraordinary or dict 
causes affect the labour market. 

Bristol and South Wales Wagon ag ate & meeting 
of the directors of this company, held on [seo ee «eared 
decided to recommend the of a dividend at the rate 
of 10 per cent. per annum for the past half years 


furnace belonging to the Blaenavon Iron Company, and 
caused it to pom with great violence, causing injuries to 
four men employed at the works. 
The Tin-Plate Trade-—Steadily, but somewhat slowly, 
improving, 


the tin-plate trade shows signe and makers 


of 
are looking forward to with something like inty an 
accession of orders from American and Selesaamaee 


a fortnight ago, the clearances at the present time 
ing barely up to the average. There is 

tone springing up in the market, and little doubt exists but 

that much greater activity than has prevailed for some little 


coal trade. The clearances made at the local are 
ipally for the mail ket stations, French, ‘yr 
and Italian ports, and there is every probsbility of the Go- 
vernment d d ly asing. The house tra 
continues inactive, employment at most of the collieries 
in the district is very irregular. 











Tus Vicrorta Empanxmuyt.—The roadway works, con- 






nected with the Victoria Embankment west 

railway-bridge are being oo sageily. prhed that 
poh y td ae Sash toe Whishali-plsce a 
opened for i That will 
be com in a couple of days, and the from 
Craven-street and Villiers-street in a couple of weeks. These 





on the part of makers to enter into fresh 
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L A N D 


DESIGNED AND CONSTRUCTED 


We illustrate, above, two forms of boiler—the one in- 


tended for land and the other for marine purposes—which | 
| suitable casing, as shown clearly in the figures. 
well as the land boiler, the heating surface is effectively 


have been patented and introduced by Messrs. Hawksley, 
Wild, and Co., of the Brightside Boiler Works, Sheffield. 
In our engravings Figs. 1, 2, and 8 represent the land 
boiler, and referring to these figures it will be seen that it 


consists of a series of “sections” placed side by side, each | 
section being composed of three tubes placed one above | 


another, as shown, and connected at four points by vertical 
water tubes. The horizontal tubes are 21 in. in diameter, 
this diameter being sufficiently great to admit of the en- 
trance of a man for cleaning purposes, &c., and yet so 
small that the boiler is well adapted for carrying high 
pressure. The vertical connecting tubes are sufficiently 
large to insure good circulation. The arrangement of the 


firegrate, flues, &c., is so clearly shown by our engraving | 


that it will be unnecessary that we should enter inte any 


detailed description of this matter,and we need only add, | 


therefore, that Mesers, Hawksley, Wild, and Co., have al- 
ready constructed a number of these boilers, and we under- 
stand that the results obtained with them have been highly 
satisfactory. 

Figs. 4, 5, and 6 of our engravings show a marine boiler 
arranged upon Messrs. Hawksley, Wild, and Co.'s plans. 
In this case the upper and lower tube of each group of 
three are flattened on their lower and upper sides respec- 
tively, whilst the middle tube is flattened both at the top 
and bottom. The flattened surfaces of the horizontal tubes 
are connected by vertical tubes Sin. in diameter, secured 
in the ordinary way, the diameter of the horizontal tubes 


| The ears and trucks were very similar to those 


exposed to the hot gases, and in both boilers the vertical as 
w 'l as the horizontal tubes can be readily cleared of scale 
wi. necessary. In the marine boiler it will be noticed 
thal o transverse “dram” is added at the top to form a 
steam dome; while from the construction of the boiler and 
arrangement of the flues, the upper part of the upper set of 
vertical tebes acts as superheating surfaces. The fact of 
these boilers being built up of sections also greatly facili- 
tates their transport. 








Tox Frest Rattroap 1x tas Usrrep Srarss.—In 
Delaware county, Pa., the very first railroad laid and 
operated in the United States was built. The road connects 
the ys uarries of Avondale oan a. and 
was built by mas Leiper, in 1 for transportation 
of stone. The ascents were graded inclined planes, and the 
superstructure of white oak with crossties string pieces. 

now used, 
the wheels being of cast iron with flanges. This road is now 
being relaid and sdapted to steam by Messrs. Leiper and 
Lewis, the former a grandson of the original fi , and 
still working the same stone quarries. But sixty-four years 
ago only one mile of railroad existed in the United States. 
Calculating even with the same ratio of ion as has 
existed since, what will be the railway system of the country 
in the year of grace 1906! 


| wharf two chartered vessels from Woolwic 





AND MARINE BOILER. 


BY MESS&S. HAWKSLEY, WILD, AND CO., BRIGHTSIDE BOILER WORKS, SHEFFIELD. 


N 
SS 
N 

SS 
Ni 


\\ 


~ 


\ 


CASSIS SOS 


+ 





being sufficient to allow a man to enter for this purpose.; Progress or Rarnzoaps 1s Amertca.—Fifteen thousand 
| The horizontal tubes are firmly secured at their ends to a | miles of railroad are now under 
In this, as | 


tract for i diate con- 


struction in the United States, which will cost when fully 
completed, stocked, and in running order, not less than seven 
Santos’ and fifty millions of do’! Some of these roads 





| are land grant roads, but at least fiye thousand miles of rail- 


railroads now under contract, and to be completed this year 
and next year, will amount to a sum at least one-third as 
large as the American national debt. 





Tas Mowagcn ayp Capratx.—Great activity has existed 
for some days past at the gun wharf, Portsmouth, in pre- 
ing the ocean cruising turret-ships Monarch and Captain 
their approaching cruise with the Channel Squadron, as 
well as the remaining ships of the eastern division of thé 
uadron, at Portsmouth. Large working parties of ar- 
are now employed in di the gun 


cargoes of the new patterns 12-inch Palliser shot 
for the use of the squadron. Since the arrival of the eastern 
division of the squadron at Portsmouth the 
Palliser shell of every calibre, both filled and unfilled 


placed in 
received their new ammunition by the end of the 
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_FOUR-CUTTER MOULDING MACHINE AT THE OXFORD SHOW. 
CONSTRUCTED BY MESSRS. ALLEN RANSOME AND CO., ENGINEERS, CHELSEA. 
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Or the mouldings in general use nine-tenths probably | subjected to the action of the cutters, C (see Fig. 4), which | insure that the cutter spindles may be run at an extremely 
have a width of less than 3in.; yet notwithstanding this, | operate on its under surface; while, finally, it is finished | high speed without there being any fear of the bearings 
it has been the general practice in moulding mills to em. | by the cutters, D, which act on the top side. The feeding | heating. The spindles ives are made of “core 
ploy but one size of moulding machine capable of preparing | of the wood is effected by a pair of fluted feed rollers, E E, | annealed ” steel, thus giving them great toughness com- 
mouldings of four or five times the average width. But | which are both driven at the same speed by gearing, as | bined with stiffness, and at the same time providing a hard 
the practice of employing a large and heavy machine for | shown, and which are pressed down by the weighed lever, | surface for the bearings. The spindles have gun metal 
work which could be performed equally well by a smaller | F, which is connected by a link to the equalising beam, G. | bearings of great length and somewhat peculiar construc- 
and handier machine taking less power to drive, is not one | The moulding is also kept steady whilst being cut by | tion, as is shown by the detail views, Figs. 5 to 8. Thus, 
to be recommended, and we are glad, therefore, to find that | pressers, kept down by weights, H H, as shown. | Fig. 5 shows the bearings for the vertical spindles, these 
Messrs. Allen Ransome and Co. have brought out a neat The whole of the cutter spindles are driven from belt | bearings, we may mention, being mounted on slides so that 
little four-cutter moulding machine specially adapted for | pulleys on the countershaft, 1; the pulley, N, of the lower can be adjusted to any desired distance apart. 
cutting mouldings up to 3in. wide. Of this machine, | cutter spindle being driven from the pulley, K; the , | Figs. 6, 7, and 8 show the of the top spindle, and 
which was exhibited at the Oxford Show, we give en- | M, of the upper cutter spindle from the pulley, J; and | from i i 
gravings above which will explain its construction clearly. | vertical spindles, AA, by belts leading from the broad | effected by « felt pad, which passes up through a slot 

Referring to Figs. 1, 2, 3, and 4, of our engravings— | pulley, L, on the countershaft, to the pulleys, 0 O, on the | and 
which represent respectively a side elevation, end elevation, | spindles. The feed gear is driven by the cone pulleys, P,Q | 
plan, and part section of the machine—it will be seen that | and the grooved pulleys, R, BR’, so that the rate of feed can | sarily bear w 
the wood, on entering, is first subjected to the action of the | be varied at pleasure. , | screws 
cutters, B B, carried by the vertical spindles, AA, these| One of the main points to be noticed in the construction | 6 and 
cutters operating on the sides of the moulding. Next, it is | of the machine we are describing, is the great care taken to | brass, Of course, by slacking back these set screws, the 
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top brass may be made to bear upon the spindle if desired. | of circumstances that was not likely to oceur often in practice. 


Nothing could exceed the smoothness with which the 


Attention might, therefore, be confined to engines. 


stationary 
machine we have described ran during the show at Ox- driving ropes, or chains. Having referred to the method of 


tail” ropes, the author proceeded to consider 





ford, notwithstanding that the spindles were being driv t| hauling by “ main . 
ze “te F oe ten, | the mee tion, and remarked that in 


5000 revolutions per minute. The work tarned out, too, 






rie & 








was excellent, mouldings, finished on all four sides, being 
produced at of from 30 it. fo, in some cases, as high 
as GO ft. per mintite, ‘The whole design and workmanship 
of the machine was, in fact, excellent in every re-pect 


WORKING COAL. 
On the Mode of Work Coal and thé Mechanical Ap- 
pliances in the Midland Coatfields.* 
By Mg. Groner Fowren. 

Tue aothor remarked in commencing that one of the 
principal advantages, of the practice of holding the annual 
meeting of the lpstitution in different locahties was the 
opportunities which it afforded for the examination of the 
engineering features of the district, and particularly those in 
which the same end was" accomplished by very different 
means. The last meeting was beid in the northern coal- 
field, and much was seem of the modes of work there prac- 
ticed. The initial problem in all coal mining was the mode 
of dealing with sheeoabot the different strata which over- 
laid the seams and which imposed a statical pressure upon 
the new wrought seam im the ratio of its depth from the 
surface; this pressure, Being—roughiv speaking—equal to 
about 1 lb. per square inch for each foot of such depth. 
There were two principles upon which this question could be 
dealt with, which when applied in practice might have very | 
numerous modifications. Inthe early days of coal mining | 
there did not appear to have been any intercourse between | 
different mining distrets, an Lit was somewhat remarkable 
that whilst in some places the leading idea in the m st | 
ancient workings appeared to have been to work the coal in 
galleries and to support these by leaving pillars on either side 
of them, in many others the idea was to remove the coal 
entirely and to secure the necessary openings or working 
places along the edges of the solid seam by taking advan- 
tage of the resistance which the overlying rocks opposed 
to the vertieal fracture in shearing. In some localities, 
therefore, methods of pillar work appeared to be in 
digenous,/ while in others the practice bad always been 
to remove the whole of the coal at ene operation, or, as 
it was commonly called, to work it “long-wall.” This was 
the method of coalamining practised in the midland coa! 
field, and the following is @ brief deseription of the prin- | 
ciples upon’ which it was based. In the actual working of a | 
‘lone-wall” mine the first operation was to drive headways 
in the solid coal, When these had attained a sufficient 
length working places or stalls were started from the side of 
one of these, and the coal was removed in a series of slices 
parallel to the headway course. lo support the roof of the 
working-places timber was set, and a pack wall of loose stones 
was built up at regular intervals. As the faces advanced the 
timber was withdrawn and the roof settled down—often 
without fracture—apon the packs. The roadways for the 
convesance of the coal were carned at intervals of 2u, 30, or 40 
yards between pairs of peck walls, and as the roof settled 
down and squeezed everyt ing tight, the requisite height for 
the roadway was maintained by ripping or cutting up into | 
the roof. The roadways, therefore, of a “ long-wall” coal | 
mine were carried through the goaf or area where the coal | 
had been wrought practically in the rock or other roof of the | 
coal seam. As regarded the application of power for the | 
underground haulage of coal, it seemed improbabie that direct | 
steam traction would ever be used except in a case where 
there was an arched roadway moderately level, and which | 
could he provided with a distinet ventilation, a combination | 
~* Abstract of a paper read before the Instatution of Me- 
chanical Engineers, at Notusgham, on the 2nd inst. 
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» mechanical aspect the q m, 

arranging any general system of underground haulage it was 
necessary to carry main roadways not merely on a level course, 
but with a rise or dip, or, i im any direction which 
might be dictated by the position of the coal to be worked, 
in reference to the winding shafts.- The average frictional re- 
sistance of wagon in collieries was given by tbe author as bet 

vy of their weight, and it was stated that a falling gradient 

i in 30 was sufficiently steep to enable full wagons: 
seending to overcome their own friction and haubkup @ train 


of empty wagons also. The author's remarks pointed then \ 


conclusion that the haulage of trains of wagons in 

was less advantageous in many than the practice of 
attaching the wagons singly to an endless chain at mtes¥als 
of 20 yards or so. The endless chain would be dtiven 
clip drums, and by this plan the wagons themselves 

form rolling ene for the chain, and carry it without 
much additivszal frietion. An application of this eystem in a 
minein thé neighbourhood of Nottingham was described 


the author, the chain in this case being merely allowed te] 


rest in akind of hock on the side of each wagon to be moted. 
The tendeney to rust caused by this side attachment, was 
stated to be counteracted by the tension on the rope, and it 
was poimted out thatin this system the undulations of the 
road produced no effect so long as the series of wagons was 
contiqucts, 

lroceeding to consider the lifting of the coal, the author 
next poi out ‘thatalthough it is possible to balance ac- 
curately the weight ofthe ropes, tubs, &., yet the applica- 
tion of steam péwer tothe raising of coal is not favourable to 
the realisation of a highiseful effect on account of the great 
weights whieh have te Be brought into rapid motion, and 
subsequently into a state @f rest. In deep shafts the weight 
of the ropes exceeds thie met loads, and it is usual to balance 
them either by the use of « special drum and balance chain, 


or by eoiling themon ¢onical drums of such pitch that the 
moments of loat-with*empty cages are at every portion of 
the engine y the same. The actual working of 


an engine consists therefore of a rapid series of motions in 
opposite directions. «in reising a large tonnage of coal each 
journey of the cages is @ffected in less than a minute. and vach 
time it is necessary.to ‘put the machinery in motion and 
Three examples were 
given by théauthor of different methods of working. Engine 
No. 1 wasepated to be a vertical high-pressure engine with 
i0in. cylitidewand 6 ft. stroke fitted with 12ft. flat rope 
druro and malt balance drum, the action of the balance being 
to assist theengine until the cages pass and to absorb power 
during thewenmainder of the run. Fngines No. 2 area pair 
of horwental-high-pressure engines with 36 in. cylinders and 
6 ft. st¥ekevfitted with round rope conical drums, the cone 
increastag* from 20-ft. to 30 ft. in diameter. Engines No. 3 
are a paiz.of horizontal engines of the same dimensions as 
No. 2, butmith 14 ft. wrought-iron flat ~~ drums without 
counterbalanes.. In the ease of engine No. 1 the engine 
man works with’the throttle valve open, “ hands” the engine 
fairly startedy and then throws the valve gear into action, 
while at theemd of the run he detaches the valve gear and 
meets thé pitten with steam on its opposite side. In No. 
2 the engi also works with an open throttle and 
regulateg thevengine by this link motion reversing it at 
the end ofthe run; a steam brake being provided for use in 
case of nesaitlmengine No. 3 the steam and exhaust valves 
are all wovlied by link motion and the engine is worked in 
full gear thethrottle valve being gradually closed towards 
the end ofthe run so that a partial vacuum is framed behind 
the piston, the engine remaining in forwar’! gear. , 

In the casesabove’ mentioned the loads are drawn from 
depths of 220, 470, and 415 yards in 30, 45, and 45 seconds 


respectively, the main speed of the cages being thus 22, 27, 
and 27 ft. per second ; but as about one-half of the revolu- 


tions are either accelerating or diminishing the velocity, the 
9 


| maximum speeds may be taken as 27, 36, and 36 ft. per 


second. The weight im motion may be estimated as follows 

Nol. No. 2. No. 3. 

tons tons tons 
Flywheel and drums i 15 12 
Ropes... eee we t 6 7 
Cages, coal, and tubs 6 4 s 
Pulleys die ae 2 6 3 
27 61 30 


Some of the parte move faster, and others slower than the 
coal, but the mean speed of the whole may be taken as equal 
to that of the latter, Thuis the power expended in putting 
into motion at the velocities named wil! be : 

No. 1. No. 2. No. 3. 


the maases 


No. of foot-pounds of 
work required 

Time during which the 
above power has to be 


689,472 2,732,800 1,344,000 


developed... e } min. } min. } min. 
Equivalent effective 

horse power to be de- 

veloped by engine ... 42 HP. 110H.P. 54 HP. 


The author then directed attention to the different modes 
in which the “work” accumulated in the moving mass was 
disposed of during the latter part of the “run” in the three 
cases under consideration, engine No. 2 pumping back steam 
(drawn from a long exhaust pipe) back into the boiler.. The 
author further pointed out that if the engine instead of hav- 
ing to develop at the commencement of each run a power 
greatly in excess of the average, bad uniform or nearly 
uniform work to do throughout each lift, a much smaller 
engine could be used and there would be a saving of engine 


and boiler room effected. The question of economy of fuel 


the author regarded as being a secondary one in such cases 
To attain the desired end of giving the engine approximately 
uniform werk to do the author recommended the employ- 
ment of conical drums having their contour lines so far 
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be done, almost the whole power of the engine 

in putting the i into motion. The contour more- 
over \ be such that during the middle strokes the engine 
will lift the load and overcome the friction, and that in the 
last two or three strokes the leverage of the load will be so 


f 


much increased, that the momentum will be usefully 
im assisting the engine to complete the lift. In 


pended in 
——_ : which the author described in connexion with 
@euii{ which is in use in a colliery in the ) 


eae ine toon " ot uevatien © Seneee Se 
srol itpeding ventilation. 
fsa ite four plattorsss, fate ae tisetod 
sien tinder , these platforms or 
decks were Pret ome 4 ing and load- 
alk is coneeddonor tm and emptied with one 
ge in the position of the@ages The time occupied is 
# mere ‘twenty : i 
Wagons of edt per hour. © « 


_ HIGHLAND AND AGRICULTURAL 
aid ory OF SCOTLAND. 

i? Madsiiliewe old by the Highlend Socisty 
» Tue y igh i com- 
promsecoet we 4 1822, cab ingot four years consecutively 
they were am Edinburgh; bat in the following year, 
l it was.zesolved to extend the shows to Glasgow, and 
t H le amount of addi- 


year portant districts of Scotland have been 
visited by te ye bow Edinburgh has only had her just 
share of the visits. shfriee, the” queee of the south,” the 
towniin which this year’s show has just been held, has now 
had fixe visits from the Society, the first being in the year 
1830; the fourth year — the exhibition of implements was 
made an in the jety's s. The total 
number of oakibies in the first Donkin’ how was 506, in 
addition to 18 implement exhibits. In 1837, when Dumfries 
was again visited, the entries were increased to 784, together 
with 36 entries in the implement department. The shows of 
1845 and 1860 were also held in Dumfries, and now, after 
the lapse of ten years, another show has been held there, the 
entries of implements for exhibition being in the years, re- 
spectively, 143, 911, and 1878. Asin the Damfries Show of 
1860 the number of implements exhibited had only been once 
excelled : that was in the show of the year immediately pre- 
ceding which was held in Edinburgh, the number being 980 ; 
so in that of the present the number hes again only 
been execeded once—at Edinburgh, last year, when there 
were 1900 entries of implements, only 27 more than at Dum- 
fries this year. There can be no doubt, therefore, of the deep 
interest which the Dumfries distriet takes in the invention 
and improvement of mechanical appliances for use in the 
various operations of husbandry, in widest acceptation of 
that term. Dumfriesshire has for centuries been remarkable 
for ite cattle markets, and for the immense droves which, in 
former times, at all events, went its roads. The Gallo- 
ways are the principal cattle of the district, although there 
are also large numbers of ey class which was 
t at the show. Dumfries may be 
said to be the centre of the pork trade in Scotland, and con- 
sequently the entrics were as compared with those of 
some former shows in other districts. The trade in swine 
was at one time carried on to a large extent in Dumfries, and 
important markets were held on the Sands, the returns from 
the sales being estimated at 50,0001. annually. These sales 
have fallen off imimportance of late, however, owing to the 
rr eee dealers collecting the pigs from the breeders in the 

ifferent districts, and removing them alive to the English 
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During the decade that has elapsed since the Dumfries 
Show of 1860 an extraordinary advance has been made in all 
the mechanical appliances used by the scientific agriculturist, 
and this fact was well illustrated in the implement and ma- 
chinery department of the recent show. The catalogue con- 
taining an enumeration of the objects exhibited in that de- 
partment extended to 85 pages, It is not to be expected 
that every article displayed was of the highest value asa 
labour-saving appliapee or otherwise ; but many were un- 
doubtedly objects of great utility, and a number of them had 
even a touch of soveey about them. During the four days 
that the show was open to inspection, the implement de- 
partment attracted a large share of attention. It occupied 
about eight acres, an amount of space that was found to be 
too small for # proper er the objects, even though 
the utmost economy was ed in their arrangement. 

A very large number of the exhibits claimed to be “new 
inventions’ or to have “ radical improvements” in their con- 
struction. These terms, however, have now come to be very 
much abused, as in some instances makers claim a sort of 
right to use them from year to year without any additional 
inventiveness being shown, or any radical improvement being 
made further, it may be, than the use of an additional bolt, 
or simply the lengthening or shortening of one. Indeed, it 
is even affirmed that a number of the objects have been called 
“ new inventions” conti ly for many years. It is time 
that this dishonest phase in the exhibition of agricultural 
implements ceased to be winked at. 

The Highland Society’s Shows have never yet been able 
to induce the makers of traction engines to turn out in force 
the results of their constructive skill as is the case in the 
shows of the Royal Agricultural Society. At the Dumfries 
Show there was one of Thomson's traction engines or road 
steamers displayed.. It was ran about the showyard during 
the most of the time that the show was open, and by the 
facility with which it could be turned, almost in its own 





length, astonished many persons who had not previously 
observed its itities. Messrs. John Fowler and Co., 
Leeds, also exhibited a traction engine. It ied about a 


steam crane and attracted a large share of attention from 
the visitors. It was only last year that Thomson's road 





steamer was first tried in field tillage: this year there was 
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exhibited along with it, in action, a cultivator which met with 
witnesred its work. Blake's stone-breaker, exhibited by Mr. 
H. BR. Marsden, of Leeds, was on the ground doing some ef- 
fective work in the way of crushing large boulders, Archer's 
new crushing, breaking, and pulverising machine was shown 
by the Dunstone Engine Works Company Gateshead. It 
differs very much from the one exhibited last year at the 
Edinburgh Show, one of the most notable improvements 
being the elevator for carrying the broken stones away clear 
of the machinery, an arrangement which is a great labour- 
saving advantage, while it also the machinery from 
the dust which hitherto bas had a tendency to injure the 
bearing parts.. It may be mentioned that four of Archer's 
new machines have been sold to an Edinburgh firm. Messrs. 
B. and 8. Massey, Manchester, exhibited one of the greatest 
novelties of the showyard, namely, several steam hammers, 
whieh, in action, are almost like teys when eompared with 
the ponderous hammers used in ironmaking and in seme 
forges. They can be worked both economically and effee- 
tually to perform ordinary smithwork of the. minutest 
character, and capable of rivalling that of the best forgeman. 

Thrashing mwechines were shown by Messrs. Robey and 
Co., Lincoln, and by Messrs. George MeCartney and €o., 
Engineers, Cumnock, Ayrshire. That of the last mentioned 
firm was one of three horse power, in which an improvement 
has been effected for the more easy discharge of the straw by 
lowering the rollers about 6 in. Robey’s was a machine of 
8 horse power, portable, having a wrought angle-iron frame, 
with 4 ft. 6in. drum, for finishing the corn for market, and 
a patent self-feeding apparatus made for attaching to it, so 
as to do away with the necessity for any person approaching 
the machine while in motion and so preventing accidents. 
The machine also saves corn, as owing to the mouth of the 
érum being covered with a hood, no corn can possibly be lost 
in the thrashing. 

Double-furrow ploughs were in strong force at the late 
show. A varied assortment of such ploughs was shown by 
Messrs. R. Mitchell and Sons, of Potethead who were among 
the first to remtrodace ploughs of this sort. What seems 
to be their best implement is one that is fitted with steel 
skives, mould-boards, and shares, ome of the skives being ad- 
justable so as to yield furrows of any width, from 8 in. to 
i7in. The plough has right and left-hand lifting levers, 
each set with screw for adjusting the depth of each furrow 
without stopping the horses. Messrs. G. Murray and Co., 
Banff, had likewise a large display of double furrow ploughs, 
one of them being the combined double furrow plough and 
subsoiler, for which the firm were highly commended at Ox- 
ford. Inthe same section Messrs. Thomas Pirie and Co. 
Kinmundy, Aberdeenshire, had an excellent display. It 
may be remembered that a member of this firm w the 
patentee of the “ Pirie” plough, which excited such a large 
amount of interest a couple of years ago. A fine collection 
of treble, double, and single furrow ploughs was displayed 
at the stand of Messrs. Gray and Co., Uddingstone, near 
Glasgow. The two-furrow plough of that firm has several 
important improvements. Hitherto it has been found to 
be a very difficult operation on the part of the plough- 
man to straighten a furrow if once the line has been 
broken; but by a very simple contrivance this ean now 
W effected with the greatest ease: At a recent’ ex- 
hibition in Glasgow the makers were awarded a gold 
medal on account of this implement. They also showed 
for the first time a sab-soiler and double-furrow plough com- 
bined. One great advantage connected with this implemert 
is that if, while working, it should come im contact witha 
large stone or piece of rock, it recedes from the impediment, 
trips up, passes over, and adjusts itself immediately. It is 
of lighter draught than the ordinary plough. The sub- 
soiler may he taken off, and a plough substituted for it in a 
few minutes. The same firm exhibited a common plough 
with anti-frietion wheels, about nearly half the usue! draught, 
which is intended to work on ordinary lands with two horses, 
where formerly three required to be employed. In the same 
collection a three-furrow plough commanded a good deal 
of attention from farmers. It has eight wheels, and on light 
soils can be worked easily by three horses. Lf, however, the 
soil should prove te be too beayy, one of the ploughs can at 
once be detached, and the implement then becomes an 
ordinary double furrow plough. 

Messrs. Richmond and Chandler, Salford, exhibited a great 
variety of their well-known chaff-catters, which they claim to 
have effected several important improvemetits. One of these 
is the endless travelling web which works along the bottom 
of the feedboards, and which is of great usé#istance to the 
feeders. The old lever and weight have been entirely 
abolished, and there are substituted for them spiral springs, 
which give an increased pressure as the feed becomes thicker. 
An important feed motion for feeding the corn ta the rollers 
has been applied to the chaff-cutters. The quicker the rollers 
go the more “ feed” is supplied, and there is also a simple 
plan for keeping out stones from the rollers. The chaff- 
cutter bearing these improvements was’ first publicly ex- 
hibited at the Oxford Show. At the stand of Messrs. Penney 
and Co., Lincoln, there was, exhibited amongst other articles, 
an adjustable rotary corn screen, with stone separator—a 
machine which is specially adapted for foreign or other grain 
containing a quantity of clots, stones, or other extraneous 
bedies larger than corn which eannot be removed by the 
screen alone, except by two operations. The stone separator 
revolves at the end of the screen, and delivers the stones, &., 
by a spout at the side, while the good grain falls out at the 
end. Messrs. Marquis Brothers, of Glasgow, exhibited a 
centrifugal pump of an improved description, capable of 
raising 500 gallons of water per minute. By means of an 
arrangement which has been invented by a member of the 
firm easy access can be obtained to the inside of such 
machines for the purpose of cleaning—an operation which 
has heretofore been attended with great difficulty. ‘ 

the other exhibits of interest, which com- 
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by M’Cormick, of 1 of being made to go 
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Co's double cheese press; a broad-cast coming pin ace 
n and grass seeds, by Finlayson, of Arbroath; Linton's 
double-action barrel churn, and reaping and mowing me- 


shatter and mutilate flesh and bone it touched. 





lore. 
To hinty-ais of the exhibitors of implements, &e., there 
were awarded silver medals, to forty-three the medium sil 


— rage ny or Several machines were recommende 
trial. judges in the implement department were te 
in number, includen Professor W. J. M. Rankine, F.R. 
C.E.; Mr. Gibson, chairman of the society’s maghinery com 
mittee; Mr. Slight, practical engineer to the society; an 
Professor Wilson, of the University of Edinburgh. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Glasgow Pig-Iron Market.—There is still but a very une 


dence is thoroughly shaken partly by the results of the re- 
cent gambling of McEvan and Co., and partly by the war, 
between Germany and France. The t.of busi 
actually being transacted is very moderate, and there is ne 
appearance of any great activity until we emerge fromthe 
shipments of irc Y eothe 





present state of doubt. The ne 
week were 2945 tons foreign and 4278 tons ec 
a total of 7223 tons, against 17,648 tons for fi 
ing week of 1869, deerense of 10,426 
largest decrease that hae been expe 
sequence of the rapid decline in the 
has altogether ceased, and the 
is now releioty Saas port n 
that the great reduction price 
countries not affected war at 
Continent to send if , 
the trade herea ili 
done at 51s, Bd. 
almost daily.” On ‘Fri 
done at 518. Gash 74 
Od. per ton ; j 
cepted. Them 
business bein at 

49s. 10jd.; stilers, 40s. 27d. - Dhie istox 
stores is now raised to 415,603" tons, 


Canal Co.'s stores is 20,866 tons. 
The Matleable Irom Prade.— This branch. of trade is in a 
than the pig iron b 


much more ra of ia 7 ae 
Ithough even a good anxiety exists, and bot 
buyers and paca t with great caution, Some of th lu 
mills are —s sD, ‘ pete tier wa ple: wae 
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high temp ih : son ora- 
tions being great ted ‘by the intense heat durin 
the day. It is only at night that, as a rule, the works run 


full time. The new malleable iron works in the neighbour- 
hood of Holytown are making rapid progress towards eom- 
pletion. The prices of all descriptions of finished iron con- 
tinue to be fairly sustained. All the manufacturers of rail- 
way material in the Glasgow district are well employed. 

Clyde Shiphwilding.— At present there is a moderate 
amount of business doing on the Clyde, but the trade is cer- 
tainly not so active as it has been. During last month there 
were twelve vessels launched from Clyde shipbuilding yards 
with a tonnage of about 13,000 tons, making for the seven 
months of the year 113 vessels and 101,000 tons as against 
124 vessels and 111,000 tons in the‘ corresponding portion of 
last year. Amongst the vessels launched in July, there were 
the following: The Algeria, a Cunard liner of 3500 tons and 
600 horse-power, built by Messrs. J. and G. Thomson ; the 
Konig Wiihelm, a screw steamer of 2450 tons and 500 horse- 
power, built by Messrs. Caird and Co., for the North-German 
Lioyd’s Bremen and American line; the Valdivia, screw 
steamer, of 1975 tons and 300 borse-power, built by Messrs. 
Robert Napier and Sons, for the Pacific Steam Navigation 
Company's Liverpoel and Pacific trade; and the Liberia, 
screw steamer, of 1326 tons and 250 horse-power, built by 
Messrs. John Elder and Co., to the order af the African 
Steam Navigation Company, of Glasgow, for the Glasgow, 
Liverpool, and African trade, 


Shipbwilding Contract.—It is stated that Messrs. Seott and 
Co., Cartedyke, Greenock, have contracted to build eight 
steamers, of about 1000 tons each, fora French firm. The 
engines, which are to be of 100 horsé-power each, will be 
supplied by the Grenock Foundry Company. Another 
steamer belonging to the same Freneh firm, is to be brought 
to the Clyde and lengthened by Messrs. Scott, This is eer- 
tainly a bit of good news for the Clyde shipbuilding trade, 
considering the slackening of demand which has manifested 
itself for a few months. At Aberdeen this branch of trade 
is as “dull as diteh-water.” From:one yard 200 hands 
have lately been discharged. At Dundee things are much 
better. 





Exrraonpisary Recovery oy A Gorm Wartcn br & 
Susmagine Diver.—A gentleman staying at the Ray-Mead 
Hotel, Taplow, went out in a punt to enjoy the pleasure of 
a cool bathe in the Thames this oppressive weather, and 
some mishap in placing his waisteoat in the — his gold 
watch slipped out of the pocket and went to the bottom of 
the weir, to the depth of 40 ft. On applying to Messrs. 
Heinke, submarine engineers, of 79, Great pkg sor 
London, they immediately sent an apparatus an expert 
Gieent the spt indie ated in hada, S cmanaee 
i t iver succet it a 
ean of blocks. It was not rs fete for ite 





manded a large share of attention from experts and the 
general visitors, it may suffice simply to name a few without 
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satisfactory account to give of the pig-iron market. Confir,}) 
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to select for exhibition any pictures from the Grosvenor 
Gallery for which space can be found. Many of the finest 
works have been accordingly removed, and will be exhibited 
in afew days. ‘ 





Tramways vor Caicurra.—A system of tramways has 
been projected for auxiliary to a certain extent to 
the railways. But, e g the Water Works, no public 
project has within the last quarter of a century been carried 
out in Calcutta with the pete ere that might be sup- 
posed to possess the metropolis. delay in constructing 
either a permanent or even a temporary bridge across the 
Hooghly is a reproach to the Government, which has allowed 
the subject to be talked and written about for over forty years, 
obtuse to the splendid accomplishments of engineers who 
have bridged the Soane, the Jumna, and the Indian 
Daily News. 





Lauxcu.—On Saturday last there was launched from the 
shipbuilding yard of Messrs J, Wigham Richardson and 
Go., at Low Walker, a fine iron serew steamer of the follow- 
ing dimensions: —- Length between perpendiculars 240 ft., 
breadth of beam 33 ft., and depth 24 ft. The engines are by 
Messrs. R. and W. Hawthorn, and are on the compound 
economical principle, of 180 nominal horse power. The 
veasel is the property of the builders, and is for sale. She is 
ballasted with water, and will have steam windlass and 
steam winches. She has two decks laid, and very large 
capacity for cargo and passengers on a light draught of 
water. -The launch was in every respect most satisfactory, 
and immediately after it she was towed to Newcastle to have 
her machinery put on board. 


Pometse Exause at Dero, ag a the 
Dry. Dock Engine Company are putting up a large engine, 
with will hoe a ‘iitndee 60 in. im dnimeter, @ nitdke of 
8 ft., and the cylinder will be’ constructed of east poem 
thick: The cross-heads will beof wrought iron, as wili be 
the two working beams, weighing 16 tons.. The cramk and 
shafts will alsu be of wrought iron. The flywheel will have 
adiameter of 20 ft, the rumwill weigh 20 tons, the 


shatts will correspovdingly heavy, This great engine 
in. bore. A ep is sho being constructed to 
work the air pum en for 


f-- Malyroe will howe a 4ft. reek Cpetene x 26%in. 


24 hours; with 14 





concrete I 
submarine trip, not being injured in the . It had been 
jaying in the'water some time. 


| revolutions, 18,806,280 
revolutions, 20,184,400 gallons... .. 


Certainly hitherto inventions ha this have been 
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Jast resource for the formation of a ship canal. 
proposition was for a time successful, and in 1853 the south- 
west channel at the mouth of the river was deepened to 
18 ft.; but in 1855 no traces were left of this work. 
following year 330,000 dols. were granted for the renewal 


as 


we 


channel, but this having partially been carried away, 
idea was abandoned, and the old method of 





successfully for a time, the necessary channel ha 

kept open for 60,000 dols. during a twelvemonth. It 

in this year, 1860, that Colonel Stephen H. Long brought 
into use a simple and efficient arrangement for scraping 
and removing the bottom, and this system was employed 
until operations ceased, but the experience gained has 
since been largely utilised upon the Western rivers of the 
States. 

On the 23rd of June, 1866, an Act of Congress was 
passed making appropriations for the repair, preservation, 
and completion of different public works, and the question 
of improving the na ion of the Upper Mississippi and 
its tributaries was laid before the House of Representatives. 

General Warren, of the United States Engineers, prepared 
a report upon the subject ; this report, though a preliminary 
one, is made somewhat voluminous, owing to the length of 
the lines of river navigation treated of, and the lack of 
engineering data heretofore obtained in regard to portions 
of them. 

The lengths of the rivers examined to ascertain the ob. 
structions to navigation are about as follows: 
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miles. 


237 
50 


85 
15 
60 
280 


Of the Minnesota, Yellow Medicine to the 


Of the St. Croix from the falls to ite mouth 

Of the Cannon and Lake Elysian to the 
Minnesota river... on ose ow 

Of the Chippeway Delta... 

Of the Zumbro and its mouth 

Of the Wisconsin and Fox rivers... one 

Of the Mississippi from Falls of St. Anthony 
to Rock Island Rapids ove ove eco 
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~ at om # - a. . 


560 


Total 1087 

In addition to the above, surveys and examinations were 
made for obtaining the material necessary to determine 
the best manner of bridging the Mississippi from St. Paul 
to St. Louis, so as to occasion least obstruction to naviga- 
tion, a distance of about 700 miles. 

General Warren concluded from his examinations that 
throughout the space between Fort Snelling and the Rock 
Island Rapids the current of the river has not been of suffi- 
cient strength to transport gravel, and that the bars are there- 
fore composed of sand. The sand is very silicious and free 
from cementing material, so that it is easily moved by the 
water, and the bars, though quite constant to certain 
reaches of the river, are continually shifting from place to 
place therein. The sand is thought to extend downwards 
generally from 40 to 60 ft. below the low-water surface. 

Judging by the unsatisfactory effect of stone dams on the 
Ohio where used to remove mere sand bars, General Warren 
did not feel authorised to recommend them for the Missis- 
sippi, but reserved a full discussion and expression of 
opinion on this matter till all the results of his surveys 
have been developed; but as a measure of temporary relief, 
which may yet also prove the most economical and de- 
sirable for adoption, urges the construction of a few steam- 
boats with apparatus adapted to scraping the sand,bars so 
as to make a passable channel through them at the time of 
low water. 

These sand bars act as dams in preserving a desirable 
depth of water above them, and the dredging operation 
could be so controlled as to make the required opening 
across them at the time and place needed, and only to an 
extent that would not reduce the pool above the bar. 

It was thought by this means 4 ft. draught could be 
secured up to the mouth of the St. Croix, and thence to 
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Minimum depth of 


| 
; 


range! 


between high and} 


low water. 


cross! 


sectional area at! 


high water. 


REMARKS. 


low water upon! 
bars. 
Maximum 


tion above the 
sea. 

Maximum width! 
between banks. 


Maximum eleva- 
Maximum 


Name of Tributary 


| Length of river. 


| 
| 


Feet.| Feet.) Feet. 


Mil .. 
| {ie of basin, 214,000 square miles. 


2 


Feet. 
| Low water 
1265 1649 


2 


| 
| 


150,000 | 2 Rainfall, 41.5 inches. 
Mean discharge per second, 158,000 cubic feet. 
| ¢ Area of basin, 169,000 square miles. 
100,000 { 


Ohio River 


Rainfall, 35.2 inches. 
Mean discharge per second, 105,000 cubic feet. 
| (Area of basin, 518,000 square miles. 
Rainfall, 20.9 inches. 
| ( Mean discharge per second, 120,000 cubic feet. 
| ¢ Area of basin, 189,000 square miles. 
70,000 < Rainfall, 29.3 inches. 
Mean discharge per second, 63,000 cubic feet. 
| ¢ Area of basin, 97,000 square miles. 
40,000 |< Rainfall, 39.0 inches. 
Mean discharge per second, 57,000 cubic feet. 
Area of basin, 15,850 square miles. 
50,000 < Rainfall, 46.3 inches. 
Mean discharge } po second, 43,060 cubic feet. 
Area of basin, 10,500 square miles. 
37,000 < Rainfall, 41.1 inches. : 
| ( Mean discharge per second, 31,000 cubic feet. 
Area of basin, 1,244,000 square miles. 
Rainfall, 30.4 inches. 


Upper Mississippi . | 1330 1,680 


27008 | 6,800 3000 75,000 


Missouri River 


Arkansas River | 1614} 10,000 


~ 


Red River 1200 2,450 
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600 | 210 


Yazoo River ... 


“s- 
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St. Francis River 380; 1,150 700 


Main Mississippi 1286 $16 | 4470 


} 
200,000 : 
Mean discharge per second, 675,000 cubic feet. 








Se long ago as November, 1850, a preliminary board of | 
officers was appointed, under the authority of the Act of 
Congress passed, for obtaining a topographical and hydro- | 
graphical survey of the delta of the 
The collateral duty of the board was to devise such means 
as the experience derived from the surveys should suggest 
for securing the banks from inundation, and subsequently 
to consider the best method of deepening the navigable 


ject were continued under the directions of Captain A. A. 
Humphreys, and the late Lieutenant-Colonel Stephen H. 
Long, and when the work of deepening the necessary channels 
was commenced, about the year 1860, the latter gentleman 


| 
, : | 
channels. For several years the investigations on this sub- 


Mississippi river. | 


The principal portion of the great territory lying between 
the Rocky and the Alleghany mountains, is drained by the 
Mississippi and its various tributaries. In 
ite commencement, formed by the junction of the Missouri 


immediately south of the confluence with which the Mis- 
sissippi delta commences. The above tabulated statement 
conveys some information upon the general features of the 


river. ° 


So long ago as 1837 Congress took steps towards pro- 
viding the necessary means for removing, as far as possible, 


| the sand bars always forming at the Mississippi mouth, and 


introduced a system of dredging which was very success- | creating a great impediment to navigation. In the year 
fally and continously employed until the breaking out of | named a money grant was made and surveys 
the war of secession, which, of course, stopped all operations. | together with dredging apparatus, under the direction of 


Subsequently, however, from 1867 to the present time the 
arrangement has been in extensive use. 


Captain A. Talcott, of the United States Engineer Corps, 
but the amount being expended no further sums were pro- 


Fort Snelling a draught of 8 ft. 
Two small amounts of 5000 dols. and 3000 dols. were 
asked for, for the purpose of testing by actual trial the 





its course from | 
| and one of 235,665 dols. for locks and dams to reach St. 
| and Upper Mississippi rivers, it is fed by eight great | Anthony. 


i ies, t t its mouth being the Red river, 
ne ae ee | seed expenditure hereafter of 40,000 dols. This it is 





effect of artificial dams in closing superfluous channels ; 


If the plan of dredging should succeed, it will require an 


thought would be less than the cost of keeping dams in re- 
pair, even if they succeeded in their object. 
(To be continued.) 


Lorpow ASS0CIATION OF ‘Foruay ee ee the 
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ing, at the City ferminas sch, Ba. Sumas Seven wll vend s 

, illustrated with di on “The Fan wate 
i and Chelsea Water 
at Surbiton.” The chair will be taken at 8 p.m. by Mr. J. 


Newton of the Mint, and non-members interested in the sub- 
ject will be admitted. 
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cap 2 ft. 10in. high, and terminating in & square top 8 ft. | 
on each side and 5 in. in depth, finishes the column. The | 


distance from the ceatre of columns to the west face of the 
station wall, with which they are parallel, is 116 ft. 9} in. ; 
the spans on the east side, however, vary with the reduced 
width of the station. The girders which span the former 
digtance are somewhat heavy pieces of construction & ft. in 
depth. Upon the wall the end of each girder rests on a 
cast-iron base plate 3 ft. 10 im, wide by 2 ft. 9 in. deep, with 
a rib at the back on the under side, and channels and pro- | 
jections on the face in the usual manner to receive the | 
girder. The wall end of the latter is made solid at the end 
with a stiffening plate 9m. thick at the back, and a web 
plate of thesame strength 2 {t. 9 in. wide, the two being 
connected by angle irons 3 in. by 3 in. by Jin. for the web, 
and others 4} in. by 44 in. by 4 in. at the top and bottom 
flanges In its length the girder is divided into five bays 
each 23 ft. 4} in. long, corresponding to the number and 
distance apart of the roof principals. 


spaced between dach pair of principals. The diagonal 
bracing, of whieh there are three panels in each bay, is! 
formed of bars and T-irons, and the top and bottom mem- | 
bers of the girder are stiffened by vertical plates } in. thick | 
and 12 in. in depth, running down the whole length of the 
girder, and to which the diagonal bars are rivetted. Over 
the columne the end of the girder is bolted to a cast-iron 
standard of the same depth as the girder, and fitting into 
the top of the cdlummn, with a socket 10 in. in depth, and | 
bolted to it by 14 in. diameter bolts passing through the 
flanges cast aroand the standard. The capital of the column | 
before described is simply an ornamental casing. The 
thickness of metal in the standard is 1}in., and it is 12 io. | 
square on the outside. 
bolted by sixteen bolts Lin. diameter. From each of the 
four vertical standards which divide the girder into five | 
bays, as before described, wrought-iron curved brackets are | 
rivetted, forming the springing of the roof principals, | 
Over the columns, however, the curve up to a certain height 
is formed of cast ifon, made in one piece, with the square 
standards, before ‘described, to which the ends of the | 
girders are bolted, the remainder of the brackets being | 
of wrought iron. The details of construction im the | 
roof are clearly shown upon the two-pageengraving. Fig, 
5 is an elevation of one of the ribs, which is struck from 
centres of 38 ft. 3 in. and 24 ft. radius respectively. The 
rise from the springing is 18 ft., and the span 55 ft. from 
centre to centre of girders. Fig. 7 is an enlarged section | 
of the roof springing and brackets attached t« the girders, 
and it will be seen that these latter are formed with a web 
plate tin, thick, with angle irons running around the front 
and back of the bracket by which it is rivetted to the web 
of the girder. The web plate of the bracket is perforated, 
as shown, and the openings are strengthened by light angle 
irons, 

The roof principal is shown to a large scale in Fig. 
24, but the springing is shown in Fig. 7, from which it 
will be een that the skew back of the bracket is placed 
immediately below the upper flange of the girder and 
the principal springing from this point, a space 2 ft, 
Sin. is left between each principal, this space being 
oceapied by the cast iron guttera, also shown in the 
drawing. Retorning to Fig. 3, it will be seen that the 
principals are paralicl for the greater part of their length, 
but the ends on the upper side are finished with a tangent 
line that increases their depth, The depth of the principal 
is 12 in., aud it is formed of fin. web plates, and angle- 
iroas top and bottom. Over the ceutre is a lantern framing, 
which extends the length of the station over each of the 
roofs. The details of this lantern are shown in Figs 8, 
10, 11. It is 14 ft 4in. wide and 2 ft. 7 in. high to the 
underside of the ridge p'at. The standards are formed of 
T-irons, Sin. by 4in. by Jin, and angle irons 3}in. by 
34 in. by fin, one laid on the principals, and the other on 
the top of the standards, extending for the whole length of 
the rvof and the framing ; betweea the upper angle iron to 
the cenwe of the principal, Qin. diameter tie bars are 
placed, and diagonally a system of wind ties extead over 
the whole of the lantern. The plan of connecting ix shown 
in Fig. 8 A vertical rod, ¢ in. diameter, is secured alsv to 
the same fastening, and at the upper end it is bolted to the 
T-irun. which rans along the lantern beneath the ridge 
piece. Fig 11 is an elevation of the sash bars and standards 
over the half rafter, and Fig. 12 an eevation of the inter- 
mediate sash bars, which are rivetted to the angle iron, 
that run along the tops of the standards. In Fig. 10 are 
shown af elevation of the inside and the outside of the 
lautere-fraining with the attachment to the half rafters, 
the diagonal bracing bar between the upper and lower angle 
irons, and the ligtt bar 2 in. by § in. to which the ends of 
the sash bars are connected, The half rafters which are 
placed at intervals of 7 ft. 92 in. #pring from the longitudinal 
main girders, and correspotiding in comtour with the roof 
priscipals, extedding as far as the standards of the lanterns, as 
shows in tht elevution, Fige. 5, 11. Toe mode of their attach- 
ment to the main girders i¢ shown in the section Fig. 9 
where it will be sven that the }{-iron rafters are secured by 
rivets to nagle iron brackets fastendd to the upper member 
of the girder, a light cast-irod ornament partially covering 
the attachment. In Pigs, 13,14, and 15, are sliown thedetails 
of the trussed purlins, seen in the elevation, Fig. 3. 
There are two such puflins on each side of the principal, and 
they comsiat of 4 T-iron 34 in. by 3 in, by 4 in., the top 


| from the foot of the lantern standard tu 


Each of these bays ,ends rest upon curved brackets rivetted at the bottom to 
is again divided into three parts, and two H-iron rafters are | a longitudinal angle iron, and at the upper end to another 


To it the plate of the girder ig | Outlet and rain-water pipes are drawn in Figs. 16, 17. 


l two together. 





table of which is placed at such a level that it comes bencath 


the under side of the half rafters. The ends of the T-iron 
are fastened to the principals by |-iron brackets as shown, 
and from them truss rods 13 in. diameter passing 
beneath the ends of struts 14} in. long. 

The lantern is glazed with ribbed glass din. thick, and 
point where 
the highest purlin is placed, the space is covered with 1} in. 
boarding, wrought on one side, and beaded, grooved, and 
tongeed with galvanised hoop iron, the necessary packing 
pieces being placed between the timbers and the framing 
where required. This part of the roof is covered with 
Vieille Montagne zinc sheeting. No. 15 B. W. G., and at 
the foot of the lantern standards, the edge is turned over 


an tren flashing plate 6in. deep, as shown in the details. | 


The next third of the roof is covered with a skylight as shown 
in Fig. 23 It will there be seen that on the upper side the sash 
bars rest upon an angle iron which runs along the roof at 
the foot of the boarding just mentioned, while the {lower 


angle iron, upon whieh the sash bars take their bearing. 
The remaining third of the roof is covered with matched 
boarding and zinc, in a manner similar to that already 
described, excepting that for a short width on each side of 
the gutter, the pitch of the boarding is altered, as seen in 
Fig. 7, where the gutter connexions are shown. 

Figs. 18 to 22 are the details of the gutters themselves, 
They are of cast iron, 2 ft. wide inside, 6 in. deep, and of 
din metal. The joint is a half socket, and the ends are 
fastened together by Bin. screws. At every joint, which 
occurs at intervals of 7 ft. 9§in., short legs are cast upon 
the gutter, upon which it rests when in position upon the 
top of the main girder, as shown in Fig. 7. The gutter 


On turning to the general small scale plan of the station, 
om page 97, it will be seen that about one-third from its 
southern end a bridge conveys Newington-street obliquely 
across the station. This bridge of course cuts directly into 
the roof, and has involved some special construction worth 
describing. The main roof girders are placed so far apart 
as to allow of the bridge girders coming between them at the 
proper angle, as seen in the general plan. The constraction 
of the bridge we will describe presently. It will be under- 
stood from the relative position of the street to the roof 
girders, that on each side two triangular spaces had to be 
filled with gusset roofs. From the top of the bridge girder, 
which is considerably below the level of those carrying the 
roof, wrought-iron uprights and struts proceed joining the 
The length of these struts varies, of course, 
according to their position. They are formed of web plates, 
din. thick in the strut, and Jin. thick in the verticals and 
comers. A top and bottom plate, 16 in. wide and 
# in. thick, connected to the web by angle iron, complete 
the structure. There are seven of these struts on one side 
of the bridge and six on the other, the longest being 32 ft. 
6 in. and the shortest 7 ft. Gin. long. At the point where 
they are attached to the roof girders a strong bracket, 
5 ft. 6in. deep, completes the connexion. Upon the top of 
the struts the principals of the gusset roofs are placed at 
intervals of 8ft., and the struts are placed 23 ft. 44 in. 
apart, determining the span of the principals. These latter 
are formed of T-irons, Sin. by 3 in. by 4 in., and are con- 
nected together by an J4-iron purlin on each side. The 
central part of the roof is covered with glass framed in 
L-iron sash bars, supported in the centre by a standard 
sufficiently high to give the outside elevation of a pitched 
roof to the structure. The lower portions are covered with 
zinc, and between each roof there is a gutter. The gable 
ends next the road are close boarded, the pitch line having 
@ moulded wood facia Gin. by 6in., and the gable being 
framed in panels, filled partly with diagonal 1 in. boarding, 
tongued, and grooved, and chamfered, and partly with 
louvre boarding. 

The small elevation beside the general plan on page 97 
gives an idea of the filling in of the gable ends of the main 
roofs of the station. It is very similar in character to 
those upon the stations of the Metropolitan District Rail- 
way, consisting of radiating sash bars of ‘T-iron 1} in. by 
l}in. by yy in. Arranged in seven panels, each of which is 
divided by a curved member parallel to the roof principals, 
the framing which forms the panels is made of [.-iron, placed 
back to back, 3in. by 3in. by }in. Similar gable ends 
close the roofs in different parts of the station, when the 
irregularity of the plan throws them upon the skew. 

Returning to the Newington bridge, we find that, besides 
its end bearings, it is supported by four columns, two under 
each girder, which divide the whole length into three 
irregular spans, one of 35 ft., one of 82 ft. 9 in., and one of 
56ft. The distance apart transversely from centre to 
centre of girders is 38 ft. Gin. One pair of columns stands in 
the middle of the widest platform of the station, on the east 
side, the other pair in the carriage road, on the west side, 
and the height of the underside of the bridge above the rail 
level is about 19 ft. The columns stand upon a square 
bedplate 5 ft. on each side, with four feathers rising from 
the four corners to the octagonal pedestal. This pedestal, 
5it. Sin, in height, measures 2ft. 6in. across, and the 
shaft of the columns, which is 26 in. in diameter, is re- 
duced to 24in. at the necking beneath the cap. The 
girders, which are continuous throughout their length, are 
8 ft. in depth, and the top and bottom plates are 30 in. wide, 
the thickness of the web plates varying from 4 in. over the 
abutments and columns to @ in. in the centre, and secured 


are placed at intervals of about 6 ft., consisting of @ in. 
— with 5 in. by 8 in. by Zin T-irons, and 

-irons running along the edge of the plate. At the 
ends and over the columns however, these stiffening 
plates are increased in number. The cross girders are 
placed 6 ft. 2 in., 5 ft. 10} in., and 6 ft. 3 in. apart in the 
three spans respectively, and they are built up of wrought 
iron 2 ft. 9 in. deep, 16 in. wide in the flanges, with 2 in. 





web plates, and 34 in. by 34 in. by in. angie irons. Five 
| T-iron stiffeners are spaced along their length on each 
| side, and at the ends they are rivetted to the main girders, 
| whilst the stiffening plates of the latter are cut off and 
| the angle irons turned round, so that the cross girders can 
be fitted underneath and be rivetted to them. The spaces 
| hetween the cross girders are filled in with brick arches, 
| two rings thick, and set in Portland cement, the back being 
| filled in with concrete and the surface covered with asphalte. 
| The level of the roadway is thus about 4 ft. below the top 
of the main bridge girders, and this height is further in- 
creased by a brick parapet, which makes the screen 3 ft. 
high altogether, v hile on each side the gable ends of the 
gusset roof are still more elévated. We must defer the 
notice of the terminal station platform arrangements and 
the rest of the works upon the Liverpool Ceatral Railway 
till next week, the description of the iron work in the roof 
having absorbed as much space as we have at our disposal. 
(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesprovuGH, Wednesday. 

The Cleveland Iron Market.— Yesterday there was not a 
large attendance on ‘Change, but there was a great desire to 
giean information about the war. As for business, there 
was none. There were no inquiries for iron and no prices 
were quoted. It is a fact that pig iron can now be bought 
at considerably less than the list quotations. The makers 
being well sold at remunerative rates, are anxious to main- 
tain the firmness which has so long characterised the Cleve- 
land market, but the effect of the war will undoubtedly 
compel them to give way to some extent. Suppose the war 
should terminate speedily, the iron trade is in such a healthy 
condition that it would soon revive and be as brisk as ever. 
But if the war should continue for any length of time, it is 
difficult to say to what extent the trade of the north may be 
affected. At present the ironstone mines are working steadily, 
the 109 blast furnages are blowing constantly, every mill and 
furnace in the distriet is strained to its utmost, engineering 
shops are full of work, shipyards are busy, founders are well 
employed, and trade generally is brisk. But orders are not 
coming in so quickly astheyshould. All kinds of buyers are 
holding back in the hope that prices will recede. On account 
of the war no iron has been taken out of the Middlesbrough 
warrant stores for the ten days, and the stocks remain 
at about 15,000 tons. It is expected that the ironmasters’ 
returns for the month of July will show an increase of make 
and an increase in stocks. There is nothing new to report 
in the finished iron trade. 


The Tyne, Wear, and Tees.—There is less excitement 
amongst merchants respecting the war, but of course every- 
body is very anxious to obtain information. ‘Ihe steam coal 
trade and shipping are benefitted by the Continental strife, 
but there is no doubt that the effect of the conflict on trade 
generally will be bad. 

The Iron and Steel Institute —The Iron and Steel Institute 
meeting which is to be held at Merthyr ‘I — next month 
is expected to be a great success. A number of interesting 

pers will be read upon which there will be ussions. 
There will also be excursions to various works. 


The Tyne and its Engineer.—A few weeks ago a paragraph 
a in several newspapers which might lead people to 
suppose that Mr. Ure, the able engineer to the Tyne Com- 
missioners, having become conne with a firm in Glasgow, 
would relinquish fis position as engineer for the river he has 
done so much to make one of the finest in the world. We 
are in a position to say that Mr. Ure will continue to act 
as the engineer for the Tyne Commissioners, and that pro- 
bably he will be provided with additional assistance. 











Tue Caasserot axp THe Neepiz-Guy.—A private 
letter from an Oxford man, dated “ Saarbriicken, Friday, 
29th,” says :—“ I can’t help reiterating that in all the shoot- 
ing there has yet been, the Prussians have had out and out 
the best of it. Nothing could be worse than the Chassepot 
at short ranges. We see the Frenchmen spitting on their 
cartridges, sticking their fingers into their guns, and giving 
every possible sign that, after afew shots, the Chassepot 
gets so foil they don’t know how to treat it.” 


Waxrtow Barpex.—The Committee of the Metropolitan 
Board of Works and the Corporation of the City of London, 
called the joint committee, a oe under the provisions of 
the Act, 1369, for releasing the Thames bridges from toll, 
have by their efforts already opened the bridge at Kingston, 
and on Monday, in the midet of geoersl rejoicing on the part 
of the inhabitants of Walton, in Surrey, on the south, and 


Shepperton, in Middlesex, on the north side of the Thames, 
Walton Bridge was thrown open, and declared to be hence- 
forth free toll. The mem of the joint committee, 
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ENGINEERS’ EXCURSIONS. 
Ix the days of our earlier mechanical engineers, 
when communication between the different parts ‘of 
the country was a difficult matter— when roads were 
bad and railways were unthought of —there sprung 
up in different districts distinct schools of engineer- 
ing practice. And in saying ‘‘ engineering practice” 
we apply the term “engineering” in no restricted 
but we use it as including iron making, 
inining, and numerous other branches of industry 
which, may all be fairly said to be embraced by the 
title of our profession. Each of the schools we have 
mentioned had its own peculiar practices, its own 
advantages, and its own strong prejudices; and had 
it not been for improved facilities for intercourse 
between the different districts, these distinctive fea- 
tures would probably have remained almost as 
strongly marked as ever at -the present day. 
With improved internal communication, however, 
came necessarily an interchange of opinions—an 
interchange which has been greatly facilitated of 
late years by the formation of the variousengineering 
societies—and hence there has resulted a gradual 
softening down of the hard lines of differences to 
which we have referred. Notwithstanding, however, 
that much has been done in this way, it must be 
evident to all who give the matter their attention 
that verymuch more yet remains to be accomplished. 
The prejudice with which the practices of the en- 
gineers of one district are regarded by those of 
another may not bear any comparison to that of 
formers days; but it still exists to an extent which 
we believe to be detrimental to the general good, 
and this is particularly the case amongst miners and 
iron manufacturers. There is still too much of that 
feeling which prompts a man to says, ‘‘ Oh, so-and-so 
may do in such and such a district, but it won't do 
here” —a feeling which is very, very rarely produc- 
tive of good. Indeed we have generally noticed 
that where this feeling exists most strongly, there 
also is to be found the crudest engineering and the 
most wasteful processes of manufacture, while on 
thé other hand the highest class practice is usually 
to be found amongst those who not only have been, 
but still are, willing to regard with respect the ex- 
perience of others. 
We have said that the breaking down of district 
ay ae has been much facilitated of late years 
y the formation of the various scientific societies, 
and we believe that in no way have these societies con- 
tributed more to this desirable end than by the prac- 
tice, followed by many of them, of holding annual 


SETIRE ; 


happens that we have to record on other 


the proceedings of that body at Nottingham duri 
present week. The annual meetings of the In- 
stitutiog of Mechanical Engineers 
excélient examples of what such meetings 
be. They include not merely the reading of papers 
but numerous excursions and visits to works, 
and these visits do enormous good, by bringing 
into personal contact men of different districts, 
possessing different opinions, and, haps, - 
judices in favour of oagibaber ieathole¢ of vedcag: 
And the good is done in a pleasant way too; so 
pleasant, in fact, that many are apt to forget that it 
is done at all, and to regard the excursions as mere 
matters of pleasure. Bat that the good is done 
no one who has given the matter fair consideration 
can reasonably doubt, and we can only hope, there- 
fore, that those soeieties which now adopt the prac- 
tice of holding such meetings may long continue to 
do so, and that other scientific institutions may fol- 
low their example. 


THE GAS REFEREES’ REPORT. 

Tue first report of the referees upon the de- 
sulphurisation of gas, prepared in accordance 
with the instructions of the Gas Act of 1868 and 
1869, has just been submitted to the Board of Trade, 
This report, necessarily voluminous, bears evidence 
throughout of the close investigation and thorough 
inquiries with which the examination has been con- 
ducted, and the results deduced, unsatisfactory as 
they are, are nevertheless valuable and unexpected. 
For the present the referees content themselves with 
submitting the facts they have obtained without at- 
tempting fully to explain them, leaving such an ex- 
planation till a future time, when further researches 
shall have more strongly corroborated, and help to 
explain, results at present far from clear. Before, 
therefore, making our own deductions, we prefer 
to confine ourselves for the present to condensing 
as much as possible the report of the referees, 

At the commencement are pointed out the great 
difficulties that attend all known processes for the 
desulphurisation of gas for the reason that the 
hydrocarbons, upon which the illuminating power 
depends, being held in mechanical suspension not 
in chemical combination, are stolen from the gas 
along with the sulphur to the vast deterioration of 
the illuminating qualities, 

Moreover, of those numerous processes for sul- 
phur purification, which have been tried with vary- 
ing successes on a small scale, most have failed 
utterly when brought to the test of every-day 
practice, for the efficiency of the purifying material 
depends in a great measure upon the time that the 
gas is in communication with it, and experience 
shows that even the extended amount of purifica- 
tion that the gas receives during the summer months, 
when its manufacture from the retorts is only half 
the quantity of that produced in the winter, while 
the purifying surface remains the same, does not 
sensibly affect the quantity of sulphur. This is 
evideneed by the result of the daily testings which, 
at midsummer, and at the end of the year, have 
given the following averages at three of our large 
works—the Chartered, the City, and the Camus: 
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Of course one of the greatest difficulties attend- 
ing the removal of sulphur is, that it has not yet 
been ascertained in what form that impurity exists. 
The favourite theory that it assumed the form of 
bisulphide of carbon is negatived by the experi- 





ments of Mr. Kirkham, the engineer to the Imperial 








i acted : 
Ou, eaeines of pa hne mie Tn the 
latter conibuution fa the forin of exlgleurous acid, 29 
indication of its original condition was found, and 
it is to put this difficult question to the proof that 
the labours of the committee of inv should 
be directed. _ 


often increases be — t of 
the rior to the cleansing process, 

"The method in which these experiments were 
conducted was as follows: Before entering the 
scrubbers a portion of the gas was drawn away, and 

through a purifying material, to remove the 
sulphuretted hydrogen, after which it was tested 
for sulphur. 

The remainder, after having been taken through 
the scrubbers, was similarly purified and then tested, 
with the following average results at different 
works : 
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In these trials different scrubbing material was 
employed, such as coke and fragments of bricks, 
but, as will be noticed from the figures, the scrub- 
bers in use at the South Metropolitan works gave 
the best, and indeed the only decided result, the 
amount of sulphur being 4.05 less after it had 
passed through than before. The scrubbers used 
in the trials at these works were those of Mr. James 
Livesey, consisting of a cell work of thin boards, over 
which the ammoniacal liquor trickles, and which ex- 

ses a great surface for the gas, It will be remem- 
ome that we recently gave a long account of these 
scrubbers in Enomrertnc. The reason for this 
general excess of sulphur is probably that giventby 





the referees, namely, that a ion of the sulphu- 
retted hydrogen contained in the gas, is in its passage 
through the scrubbers changed in its character, and 


converted into sulphur, in which form it eludes the 
subsequent purification, and makes itself manifest 
in sulphurous acid at the final test. It might be 
imagined that the increase could be reasonably 
attributed to the use of coke packing in the serub- 
bers, and that the gas al some of the 
impurity therein contained ; but the fact that re- 
sults as bad, if not worse, were obtained from 
scrubbers chatged with broken brick disposes of 
this theory. 

Tn like manner the ex: nts with the purifiers, 
vet « see oan iron was oy eye btn 
highly unsatisfactory, in some cases - 
biting more sulphur after it had through the 
purifiers than before, in pesado te of which 
statement the following results show an average 
from one of the lar, gas works in London, where 











oxide and lime are both employed. 
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It is true that, however unsatisfactory, the figures 
show the ity of lime over oxide as a purify- 
ing agent, it must be borne in mind that while 
seine the sulphur, the lime abstracts also the 
hydrocarbons in a considerable proportion, reducing 
the illuminating power and impoverishing the 
The referees point out that, besides the unsatisfac- 
tory and ag se results to which their experi- 
ments have helped them, another difficulty attends 
the manufacture of gas, namely, that no fixed 
standard of impurity can be rélied upon with = 
sent appliances, but that the amount varies 
day to , producing the most extensive fluctua- 
tions, Whether this arises from the unequal dis- 
tribution of the sulphur in the coal, and from the 
varying conditions of the purifying materials, or 

, or whether it may be traced to a great extent 
to changes going on within the gasholder itself, has 
yet to be ascertained. The referees incline to 
unagine that to the latter cause may be partly as- 
signed some of the variations. They also point out 
that the temperature to which the gas within the 
holder is sometimes exposed may be sufficient to 
convert a portion of the sulphur into sulphuretted 
hydrogen, which would account for the occasional 
presence of the latter after it had been tested and 
found free from that impurity on its way to the 
holder. This fact, namely, that a temperature of 
500° is sufficient so to convert the sulphur, has be- 
fore now been used in an attempt to desulphurise, 
but the same difficulty attends this process as exists 
with the lime purification—the hydrocarbons are 
rapidly deposited. 

fith regard to the actual amount of the sulphur 
impurity in the gas, the following figures show some 
interesting results from the investigation. As will 
be noticed, they are all subsequent to the Act of 
1860, when a maximum quantity of sulphur of 20 
grains to the 100 cubic feet was arbitrarily fixed : 


Da. Letuxsy’s OccastonaL Testixos—1864-8. 


| 
Chartered 


Central. City. | (Curtain - road.) 





| 


Average. | Average. Average. 


194 20.1 
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1867-8 a 
1868, February & 
August e | 3724 
} ' 
Gas Examiner's Dairy Testives. 


19.03 


1869, August to Dx 

cetmber ooo we 125 | 1909 
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With the exception of the Central Company, the 
figures on the face of them apparently show a re- 
trograde movement in the sulphur question since 
1864, but it must be remembered that the more 
careful and exhaustive tests of to-day bring out 
more accurately the quantity of sulphur, and so the 
figures range higher, and will probably continue 
to increase from time to time. This very fact is, 
of course, in favour of the Central Company, whose 
sulphur impurities are correspondingly reduced, the 
great change being in consequence of their having 
adopted a system of lime purification, which, with 
all its fluctuations, shows a very low average, though 
it must be mentioned that the maximum of sulphur 
in the latter end of 1869 amounted to 37.02 grains, 
the highest amount recorded in the referees’ table. 

Passing by the description of the new sulphur test 
employed in their investigations, and of which we 
propose on an ey eee to give engravings, 
we come to the portion of the report, that 
which deals with the question of fixing a maximum 
for sulphur impurity. As might have been ex- 
pected, the Act of 1860 prescribing the maximum 
of 20 grains to the 100 ft. of gas fell into abeyance, 
for the reason of its being totally im cabie, 
despite every wish and inducement on the part of 
the various companies to comply with the terms of 
the Act, and the improvements that were made 
from time to time in the of manufacture. 
pened pm later the result of Dr. Letheby’s tests 
showed that had the law been enforced, the Char- 
tered Company would have been subjected to 
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1568, when the Parliamentary Committee ap- 
pointed to investigate the subject, found how 
glaringly inconsistent with practice the legislation 
of 1860 proved, they empowered the referees to 
conduct experiments 
hopes that the lowest amount of sulphur ity 
possible in practice might be ahi te 

uliar conditions of each gas works being taken 
into due consideration. In order to arrive at just 
conclusions, which alone could prove useful in ob- 
taining « final result, a system of daily testing was 
established. Hitherto these tests show but one 
thing—the imperfection of the purifying arrange- 
ments; but whether they will ever lead to the dis 
covery of a means whereby the process of de- 
sulphurisation becomes a certainty has yet to be 
proved. The average of the daily testings for the 
six months ending last June are decidedly in 
favour of the Central Company, but the fluctua- 
tions are far greater in that than in any other 
works ; while the City Company, with a low aver- 
age, which scarcely ever exceeds the prescribed 20 
grains, shows also the least amount of fluctuation. 

Actively prosecuting their labours as the referees 

are, they doubtless will arrive sooner or later at 
some sliding scale for desulphurisation, dependent 
of coufse upon the circumstances that govern the 
manufacture in each case, upon the quality of 
material employed, and upon the amount of sulphur 
which further investigation may still show to exist 
at ao mye in the gaa. 

ut there still remains the somewhat important 
consideration as to whether sulphur is, after all, so 
obnoxious an element as to warrant its exclusion at 
the cost of losing other valuable constituents with 
it, and to what extent its presence produces a dele- 
terious effect in the process of combustion. And 
this point, together with some others which are 
suggested by the referees’ report, we propose to 
consider in our next number. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue good old city of Nottingham was this year 
selected by the Institution of Mechanical Engineers 
as the *‘ base of operations” during their annual 
meeting, and the experience of the past few days 
has eh that the selection was in every respect 
a judicious one, and that in no case could the mem- 
bers have been received with greater kindness or 
courtesy. ‘The meeting commenced on Tuesday 
morning last, when the members met in the Me- 
chanics’ Hall, a very fine spacious room which had 
kindly been placed at their disposal by the com- 
mittee of the Mechanics’ Institution. The chair was 
taken by Mr. Hawkesley, one of the vice-presidents, 
the president, Mr. John Ramsbottom, being, we 
much regret to state, rendered unable to attend by 
severe illness. The minutes of the last meeting 
having been confirmed, a number of new members 
elected, and some other preliminary business dis- 
posed of, the secretary—Mr. W. P. Marshall—pro- 
ceeded to read a paper “On Self-Acting Ma- 
chinery for Knitting Hosiery by Power,” by Mr. 
Arthur Paget, of Loughborough. Of this paper 
we have prepared an abstract which we publish on 
page 104 of the present number ; but we fear that 
no such abstract, unless accompanied by fully de- 
tailed engravings, can convey any idea of the in- 
genuity and simplicity of the machine described by 

r. Paget, and of which, we may add, he is the 
inventor. Three of Mr. Paget's machines were 
exhibited in action at the termination of the paper, 
one of these machines being shown knitting the se 
of stockings; another forming the feet; and the 
third performing the operation of “heeling.” One 
of the old hand-stocking frames was also shown in 
action. We hope on some future occasion to be 
able to illustrate Mr. Paget's knitting machine, 
when we shall be able to describe in detail the in- 
genious mechanical movements in which it abounds. 

The second rread on Tuesday, was one ‘ On 
the Mode of Working Coal and the Mechanical Ap- 

liances in the Midland Coal Field,” by Mr. George 

owler, of Nottingham. Of this paper we have 
also prepared an abstract, which we publish on 
page 94. From this abstract it will be seen that 
the first portion of Mr, Fowler's interesting paper 





upon a new method, in the}i 


brous — in cases where this or almost any other 
system of haulage is ad The system itself 
we believe to be an admirable one. The third part 
of Mr. Fowler's paper, dealing with the lifting of 
the coal from the pit, is one worthy of far more 
careful attention than it received during the discus- 
sion which followed the reading. Fowler 
advocates the system of using winding drums of 
such contour as give the engine practically uniform 
work throughout the lift, and that he is right in 
this, no one who gives the subject his careful con- 
sideration can, we think, doubt. Besides enabling 
a smaller engine to do the work, this system has the 
further advantage, not alluded to, we believe, in the 
paper, of reducing the maximum strain applied to 
the ropes during each lift, an advantage not with- 
out importance. Of the discussion on Mr. Fowler's 
paper we refrain, in accordance with the rules of 
the Institution, from giving any report here. 

At the termination of the meeting on Tuesday 
the members adjourned to the Midland Railway 
| Station, from which they were conveyed by train 
to Basford or Newstead. Three excursions had 
been arranged, the first to visit the High Park, 
Moor Green, and Cinder Hill Collieries ; the second 
to visit Hucknall Colliery and Newstead Abbey ; 
and the third, which was decidedly the most popular, 
to visit Newstead Abbey. The members form- 
ing the first and second parties met at Basford 
Hall, where a luncheon had been provided for them 
by the High Park, Babbington, and Hucknall 
Colliery Companies; while the third party were 
entertained at Bullwell Hall by Samuel Thomas 
Cooper, Esq. 

High Park aND Moor Green COLLieRIEs. 

The High Park and Moor Green Collieries, which 
adjoin each other, are the property of Messrs. 
Barber, Walker, and Co., and on arriving at the 
former pit the party of visitors were received by 
Mr. Thomas Barber. The High Park Colliery 
yields two classes of coal, namely, a hard steam 
coal, and a soft house coal, known generally ir the 
metropolitan market as ‘‘ Derbyshire bright.” The 
seam is about 4 ft. 6in. thick, and, as is usual in 
the Nottinghamshire district, it is worked on 
the “‘long-wall” system, the stalls being about 
90 yards in length, and the number of men 
to each stall being twenty-three. The amount of 
coal brought to bank is about 950 tons per day, this 
coal being all lifted at two down-cast shafts situated 
close together, and each 195 yards in depth. The 
winding engine is of the vertical class, with a 36 in. 
cylinder and 6 ft. stroke, driving a pair of plain 
drums, on which two flat ropes are alternately coiled 
and uncoiled. The preponderance of weight of the 
ascending rope during the first half of each lift, 
and of the descending rope during the latter half, 
is counterbalanced in the ordinary way by the use 
of a back-balance working in a pit at the back of 
the engine house, this balance being attached to a 
chain which is so connected to a drum on the shaft 
of the winding drums, that during the first half of 
each lift it is unwound, whilst during the latter 
half it is wound up again. Thus, during the first 
half of each lift the balance weight tends to assist 
the engine, whilst during the latter half it retards 
it. The engine has the double-beat valves com- 


these valves being actuated by eccentrics, of which 
there are two—one for forward and one for back- 
ward motion. In lifting, the engine-driver throws 
the eccentric out of gear, and works the engine 

the first few strokes of each lift by hand ; 

then throws the proper eccentric into gear 
allows it to remain in gear until near the end of the 
lift, when he again throws it out and works 





valves by hand, so as to introduce steam 











Aucust 5, 1870.] 





the piston and bring the engine to rest. A brake is 
provided, but it is rarely used. The time occupied 
in making each lift when in full swing is about 32 
seconds only, this including the time occupied in 
— full trucks on the cage which has been 
li for empty ones. 

-The High Park Colliery is ey free from 
gas, and it is ventilated by a Waddle fan, situated 
at the mouth of the u shaft. This shaft, which 
is 115 yards in depth, is situated at a distance of 
1300 yards, measured in a direct line, from the 
down-cast shaft, but the total length of airways 
through which the air has to be drawn is over 
six miles. At the time of our visit the exhaustion 
taken at the up-cast shaft was equal to 1} in. of 
water, the fan then making 55 revolutions per 
minute. The fan is 30 ft. in diameter, and it takes 
the air in on one side only, the diameter of the 
“eye,” as it is sometimes ed, being 10ft. The 
blades, which are 3 ft. wide at their inner ends and 
1 ft. 3 in. at the circumference, are of a curved form. 
In September and November last, some very com- 
plete series of experiments were made with this fan, 
and the results obtained are recorded in the an- 
nexed Tables. At present, the fan above mentioned 


SUMMARY OF EXPERIMENTS 


two, as indeed the one now in use has been doing 
for some time past. 

The Moor Green pit is comparatively a new one, 
it being, we believe, only about twelve months since 
coal mwredaen te Tigh Pact the from ePiees 
a deeper depth 
shafts being 285 yards. The coal worked is of 
similar quality to that at High Park; but the seam 
is thinner, being but 3 ft. Like the adj 


colliery it is worked on the “ long-wall” yee 
the stalls, however, being in this case from 70 to75 
yards long and fifteen men being empl on each. 
rice ee She a resent in use at Green 
are a pair of vertical high-pressure engines with 30 in. 
par and § ft. stroke, driving plain drums 16 ft. 
in diameter, no back balance bei used. The 
engine house also contains a second pair of similar 
engines, which it is intended shortly to employ for 
raising coal at the up-cast shaft, when, of course, 
double sets of doors will be provided to allow of the 

of the cages without interfering with the 
ventilation. 
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paper ‘On a Steam Road Roller,” by Mr. W. F. 


WITH WADDLE’S FAN AT HIGH PARK COLLIERY. 


By Messrs. Evans, Arxrwsow (Government Inspectors), J. R. Wappus, R. Harrisos, W. Waerox, and others. 
September 8th, 1860. 
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** Om the Mechanical Ventilation of the Liv l 

Tunnel,” Lae” oy ar announced for 

ing, Was poatpon e much regret that b 

emp of the Institution we are prevented from 
sepeoseeing the admirably practical remarks with 
which Mr. Aveling opened the discussion on the 
steam road roller question; we hope, however to 
have the opportunity at some future fime. Of Mr. 
Marten’s and Mr. Hughes's papers we give abstracts 
on another page. 


THE AACHEN POLYTECHNIC. 
WE have recently dwelt at considerable length 


pon the system of technical education pursued at | 
the academies which are opened for the | 


u 

Berlin, 
use of the humerous students who avail themselves 
of the magnificent opportunities for professional in- 
struction offered by the Prussian Government. 
The Polytechnic School of Aachen has the same 
privileges as the similar establishment of Hanover, 
and the Bau Akademie, and Gaverbe-Akademie of 
Berlin, and offera like advantages to those in- 
stitutions. The organisation of the Aachen school 
consists of a preparatory class, and of three higher 
departments, one for architects and civil engineers, 
one for mechanical engineers, and one for chemists 
and metallurgists, The lectures of the preparatory 
school comprise courses in natural science, mathe- 
matics, and such branches of education as it is sup- 


posed the pupils in the highest departments are | 


already versed in. 

‘The full course of lectures in the architectural 
and civil engineering departments extends over four 
years, for the first three of which they are the same 
for both classes of students, but in the fourth the 
instruction is separately given for each branch. 


Ai the expiration of the term students are free to | 


enter into the competitive examinations for Govern- 
ment appointments. 


ihe mechanical engineering course also extends 


over four years, but it is not essential that the 
student should go through the whole series, the 
lectuges being so arranged that the stadent may at 
the expiration of half the time quit the academy to 
complete his education in practical apprenticeship. 
In the third department, that allotted to chemical 
and metallurgical study, the length of time is only 
three years. The course of lectures embraces the 
higher mathematics, descriptive and practical 
geometry, mechanics, architectural and mechanical 
technology, architecture, railway and road engineer- 
ing, the design and construction of machinery, 
mineralogy, geognosy, physics, chemistry, tele- 
graphy, metallurgy, drawing (free hand, mechanical 
and architectural), foreign languages, &c. 

The director of the Aachen school is Professor 
von Kaven, formerly of the Hanover Polytechnic, 
and amongst the lecturers are many of high stand- 
ing, selected not only from the best German uni- 
versities, but also from departments connected with 
the practical working of railways, mines, and 
technical establishments. Before being admitted to 
the college the students have to prove, either by 
certificate from a Government school or by ex- 
amination, that they possess the elements of a 
general scientific education, but the Akademie is 
open to such foreigners, or to Germans without this 
preliminary test, who wish only to avail themselves 
of a special course, or part of a course, without de- 
voting themselves to the acquirement of a final 
certificate, or who do not intend to pass the Govern- 
ment examination. Students are also left at liberty 
to select for themselves such a course of lectures as 
they consider will be best suited to complete their 
education in the branch to which they address 
theraselves, but general plans of the courses for 
architects, civil and mechanical engineers, chemists, 
and metallurgists, are laid down, which the pupils 
are recommended to follow. 

The fees for the lectures, which have to be paid 
half-yearly in advance, depend upon the number 
of lectures the stadent wi to attend each week, 
but the maximum sum does not exceed 3 guineas 
for articled pupils, and 4/. 10s. for other students 
for the course per half year. For practical experi- 
ments in the chemical and physical laboratories 
2/. 68. in addition is charged for ths same period. 

The term commences in October (this year on 
the 10th), and concludes on the Slst of July, but 
two weeks are allowed at Christmas, and three 
weeks at Easter, for vacations. Connected with 
the college are completely-furnished chemical and 
physi watories, an excellent mi ical and 

tological collection, the facilities for illus- 
trating the lectures in the different branches of 





science, and a well-selected library. The chemical 
laboratory is placed in an independent hoggec and 
affords room for sixty = at a time, while the 
college itself, a noble building, possesses accommo- 
dation for five hundred students. 


STEAM ROAD ROLLING. 

A REPORT upon the economy of road maintenance 
by steam rolling, written by Mr. F. A. Paget, 
me by order of the Metropolitan Board of 

Vorks, and now going through its second edition, 
is likely to do good service in bringing about a moat 
| important and extensive reform And if we do 
not compliment Mr. Paget so much as Puach has 
done, by calling him a Colossus of Roads, we at all 
| events congratulate him for having taken much pains 
in gathering information and placing it in a use- 
ful practical shape upon the matter of economy in 
road construction and maintenance. Information 
of this sort is especially hard to obtain, for as the 
metropolitan streets belong to a great number of 
| parishes, and as all these parishes are looked after 
by a number of vestrymen, who have their own 
independent notions of doing business or pretend- 
ing to do it, it will be readily understood, that paro- 
chial statistics are hard to glean and too often not 
worth much after they are obtained. Mr. Paget, 
indeed, hints at this difficulty in introducing the 
compendious table at the end of his report, a table 
presenting the mileage, area, and cost of main- 
} tenance of the various macadamised roads within 
| the metropolis. But although somewhat imperfect, 
this table, as well as the statistics which are plenti- 
fully seattered through the report, form an ample 
basis upon which to prove the advantages of steam 
over that of horse rolling, or of vehicular road ad- 
justment. To the mechanical mind, the question 
searcely admits of argument at all, and the pity is 
that for the most part, those under whose control 
the metropolitan roads are placed, would require 
the aid of a surgical operation before the value of 
Mr. Paget's arguments could be got into their heads. 
The vestries, however, we believe and hope, hold 
the Board of Works in much esteem, Pos though 
that latter body has set but a poor example in em- 
ploying horse rollers only upon the Victoria Em- 
bankment, we trust this report, printed ‘‘ by order,” 
may have due weight. 

In the proper construction of a macadamised 
road, three distinct interests have to be consulted, 
that of the ratepayers, that of the public, and that 
of the cattle employed upon such roads, 

There is (we quote the figures from the report) 
an average sum of 781,000/. spent yearly by the 
thirty-nine local metropolitan governments, upon 
the various roads and streets, of which about 
280,000/. is devoted to the maintenance of 1126 
miles of macadamised thoroughfares. There are 
horses and vehicles of an approximate value of four 
millions sterling, using these roads, and yet scarcely 
a step has been made in the right direction towards 
making a good road first of all, and then preserving 
it in the most suitable condition for the traffic. ‘The 
time has come for a change in these matters, how- 
ever, and if vestries are too slow or too obtuse to 
discharge those duties with which they are entrusted, 

other and more comprehensive powers wil! at last 
| be compelled to act the gen ral good, and sweep 
aside the various petty powers that now exist chiefly 











| 
| to perplex. 4 : 
Setting out of the question granite paving, the 
great cost of which renders its universal application 
impossible, but which, notwithstanding the incon- 
venience arising from the noise it creates, and the 
insecure foothold it affords, is the noblest, most 
enduring pavement in the world, the problem of 
construction and maintenance with which we have 
to do refers exelusively to macadmised roads. 
Every one is unfortunately familiar with the 
aspect of roads away covered, or repaired, with 
the layer of small broken gaa, every fragment of 
which lying loosely with regard to its fellows 
presents sharp edges to the feet, human and bestial, 
that come in contact with it; every one is familiar 
with the piteous spectacle of labouring horses toil- 
ing with painful steps over the cutting surface, with 
the draught of the load behind them increased 
threefold, and the difficulties of progress infinitely 
multiplied ; every one is familiar with the sight of 
horses fallen upon the cruel stones, and with all the 
inconvenience, the difficulty, and pain inseparable 
from the use of such a roadway. By slow degrees 
this rugged surface becomes more easy; it takes 
monthe sometimes, however, with the pressure of 
horses’ feet, with the action of wagon wheels, until 4 








rtion of the road is made ely fit for 
aa! 9 to the neglect of the rest bad thie’ 
unduly used, may often be seen worn , or 
cut into ruts, while the stones lie untouched 
another part. And here it is as well to sible: ties 
—so says Mr. Paget—parochial deference exhibits 
itself in a custom of renewing macadam toWards 
the fall of the year in London, so that poor men's 
beasts may smooth the way for rich men's cattle 
when the season comes. ° 

But, on the other hand, it is not so conimon to 
see a road properly laid down and fit for traffic be- 
fore traffic is turned uponit. Let us take the latest 
instance that has come beneath our notice—that of 
& portion of the Wandsworth-road. There were the 
same preliminaries for relaying, the old road taken 
ap, the new formation laid down, the same layer of 
broken granite, and then the steam roller—one of 
Messrs. Aveling and Porter's 15-ton rollers. Over 
the rugged surface it worked to and fro, compress- 
ing the fragments beneath the weight of its broad 
cylinder, not crashing them so much as tarni 
them over upon their broadest surfaces until, wit 
each succeeding pressure, the intermediate spaces 
became fewer and smaller, the stones were more 
closely packed together, and the interstices being 
filled with grouting, the rollers went to and fro, 
bringing the surface into shape, consolidating, giv- 
ing it a firmness and a surface which traffic could 
neyer do, And this in a few days. Or take the 
evidence of Mr. J. Newlands, borough engineer to 
Liverpool, who has been working Aveling’s road 
roller for two years and a half or more. He finds 
“that besides its advantages in making a newly- 
coated macadam road perfectly smooth in a single 
night, it isof no less utility in forming the foundations 
of new roads. Formerly the traffic had to be turned on 
these foundations to consolidate them and render 
them fit to receive the proteetive coatings of paving 
or macadam nsathtir + a work which took from 
three to six months, according to the locality. Now 
when the foundation is laid it can be rendered fit 
for paving and macadam in a day or two.” We 
could multiply instances in support of these views, 
if it were necessary, for it would be indeed strange 
if, amongst those who have power over our roads, 
there were not a few who formed an exception to 
the general rule of ignorance or indifference. And 
with these indisputable proofs in favour of steam 
rolling, which remove the advantages derived en- 
tirely out of the field of theory, into one of certain 
practice, what we have already said with reference 
to Mr. Paget's report is obvious: that the argu- 
ments to convince of the utility of this system are 
of themselves almost superfluous ; it is the constant 
reiteration of them which is necessary. 

It would, however, be hardly fair to Mr. Burt, of 
the eminent Millbank firm, did we omit to mention, 
in passing, his objections to road rolling. That 
gentleman does not consider *“‘that there is any 
economy or saving of material in the use of a horse 
roller on our hard London roads,” while the steam 
roller crushes the material over which it passes, 
and if rollers be employed they should assimilate 
closely in their action to that of the passing vehicles, 
which have for the most part to achieve the road 
rolling of the metropolis, It is hard to conceive that 
such an opinion, coming, as it does, from an experi- 
enced witness, can be an anprejudiced one. It is the 
action of the wheels of vehicles in the slow process 
of working down the surface that pulverises the 
broken granite until, according to Mr. Burt's own 
statement, nearly a third of the granite is ground 
up into dust, to the perpetual annoyance of the 
public. The amount of material thus wasted is 
enormous ; the amount of power required to pul- 
yerise so much hard stone is enormous, and of 
course means so much extra wear and tear of 
horses, and yet it is argued that such is the best 
way of consolidating and surfacing a road. On the 
other hand, the action of the road roller is as we 
have described it, and when once the road is placed 
in order by it there is no further possibility of any 
pulverisation exeept on the top exposed surface, 
there being no loose stones; the attrition of each 
against the others on all sides is done away with. 

But while it is almost impossible to exaggerate, 
and absolutely impossible to deny the advantages 
gained by the public traffic on steam-rolled roads 
over those that are left untouched, it may be 
urged by local governments that the extra cost 
of this process and the first cost of the engine 
are too great to justify its adoption. this 
point we may again quote sofie Of “Mr. Paget's 
statistics, somewhat imperfect, it is trae, bat still 











AvousT 5, 1870.] 


ENGINEERING. 


a 
i 





sufficient. Thus Mr. Heston, the Birmingham 
engineer, estimates a saying of 5700/7. in the case of 
steam rollers, the present cost of maintenance being 
13,000. Mr, Newlands,.of Liverpool, whilst hesi- 
tating to give exact figures, is certain of the great 
saving obtai Mr. Holmes, borough engineer of 
Sheffield, estimates the economy at 40 per cent. 
‘The surveyor of Maidstone finds that 20 per cent. 
of saving is the result of using a steam roller. In 
like manner those parish surveyors in London who 
have adopted this are unanimous in their 
opinion. Mr. Howell, of the St. James's district, 
finds a saving of two-thirds of the material. The 
parish engineer of St. George's places the economy 
of material at one-third, and so on. And it should 
not be forgotten that widely as the results assumed 
to be obtained differ from one another, the dis- 
crepancy is fully accounted for, by the varying 
nature and extent of the traffic in different local- 
ities, But whatever may be the actual amount of 
material saved it is certain that in unrolled roads, 
the large percentage that is lost can be lost only in 
the form of dust, ground by painful efforts from the 
granite fragments, and scattered broadcast by every 
wind. The great economy which experience points 
out can be effected by the use of the roller, is ob- 
viously more than sufficient to counterbalance the 
cost of the extra labour put upon the roads, 
and although it follows as a matter of course that 
a somewhat larger amount of metalling must be laid 
down at first, on account of the close packing the 
stones undergo in the process of compression, this 
increase must not be laid against the steam roller’s 
account. On the contrary, the durability of the 
road, its freedom from repairs, and the smoothness 
of its surface, increase far more in proportion than 
the extra amount of metalling required. 

It being proved, therefore, that rolled roads 
possess great advantages over those unrolled, that 
they are smoother, more lasting, more free from 
dust, requiring less repairs, the comparison between 
the relative merits of steam and horse rollers may 
be questioned, and considering that the Board of 
Works, while they show an anxiety to promote 
the use of the former, yet still continue to em- 
ploy the latter, it may be imagined that some 
motive of convenience or economy must guide their 
choice in this matter. Independently of cost, the 
use of horse rollers is attended with many incon- 
veniences. ‘The pressure laid upon the road is, for 
the most part, insufficient, involving a longer pro- 
cess of reducing the surface, and, as a consequence, 
a prolonged interference with the public traffic. 
The number of horses required for the operation 
produces a like inconvenience, and the manipulation 
of the machine has the same effect. With the 
steam roller it is different; it occupies less room, 
it works more rapidly, and does its work more 
effectually. It is handled more readily, and leaves 
the road upon which it operates sooner free for 
traffic. One old objection still rules against the 
system, it is true, namely, that it may frighten 


horses, with possibly serious results. But the fact | 


is that it does not frighten horses, and such animals 
as would “shy” at a steam roller, would find ample 
excuses on every highway for similar evolutions. 
This difficulty, which has been made so much of, is 
indeed one of the great retarding causes of the 
more free introduction of steam on common roads. 
Experience teaches differently. But few horses 
become restive even in passing beneath a railway 
bridge, when a train thunders overhead, making the 
earth vibrate, and every fibre of the iron structure 
ring. So in America horses do not become fright- 
ened, though they run alongside locomotives and 
trains as they pass through the streets. 

The last question, that of comparative cost be- 
tween the use of horse and steam rollers, may be 
briefly summed up. In Bordeaux, the comparative 
outlay per ton per mile is as 14d. to 7d., just one- 
half in favour of steam rollers. In Paris, the figures 
per square metre are 0.151 francs, against 0.108 
francs. In London the cost is half as much; in 


Calcutta it is about the same, while in America | 


the experience of Mr. Green, the chief commissioner 
of the Central Park, who recently purchased one of 
Aveling and Porter's rollers, is as follows: “ That 
with one day’s rolling with it, at a cost of 10 dols., 
as much work could be accomplished as in two days 
with a 7-ton roller, drawn by eight horses, at a cost 
of 20 dols. per day. Hence, the work done by the 
steam roller was twice as much, and the cost onl 

one-quarter that of the 8-horse roller.” In this 
case the element of tinie is taken into consideration, 
giving a result of fourfold in favour of steam roll- 
img. In the other statements, the cost alone is 


estimated, which, if taken in conjunction with the 
timed saved, would produce practically the same 

We have given so much space to the considera- 
tion of this subject, because we are i with 
i. we have freely used Mr. ‘8 

and data because they have been 

collected and well put together, and we trust that 
his efforts towards reform in the matter of street 
construction and maintenance may result in the 


success which alone will give to the metropolis such 
roads as we should possess. 
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SANITARY WORKS FOR DANTZIC. 


Tue town of Dantzie has been rendered me- 
morable in the pages of history on account of the 
various sieges,it has withstood in the time of war- 
fare. It is one of the most strongly fortified posi- 
tions in the kingdom of Prussia. Here the Govern- 
ment have extensive shipbuilding yards and fac- 
tories for the manufacture of the needle gun, The 


walls of the town, and forms the principal entrance 
for shipping from the Baltic, which is about four 
English miles, by the channel of the river, distant 
from the town. The place is now chiefly celebrated 
for its exports of corn and timber, and within the 
last five years much attention has been given to the 
sanitary condition of the place. In 1865, Mr. Wiebe, 
C.E., Government engineer of Berlin, prepared a pro- 
ject for the authorities of the town for effecting its 
sewerage. Nothing, however, was done with respect 
to this project as no engineering work of like cha- 
racter has ever been carried out in the kingdom of 
Prussia, and as the engineer who advised this scheme 
of sewerage had had no practical experience with 
regard to the execution of such works. In 1868 
Messrs. J. and A. Aird were consulted as to the 
feasibility of carrying out the plan. In 1869 they 
recommended that an English engineer should be 
called in to advise and report upon the scheme pro- 
posed by Mr. Wiebe. Mr. Baldwin Latham, C.E., 
of 7, Westminster-chambers, 8.W., was the engineer 
selected, and from his report, which was presented 
at the time of his visit and inspection, we quote the 
following observations: ‘‘It has been my privilege 
to examine, report upon, and carry out the sanitary 
works in a large number of English towns, but in 
the whole course of my experience I have never be- 
fore been called upon to visit and inspect a town in 
which such an utter disregard is paid to sanitary 
measures as I find in Dantzic; and I am still more 
surprised that such an unsanitary state of things 
could be allowed to exist for one moment longer than 
necessary in any civilised community. Pure air 
is absolutely necessary if life and health are to be 
maintained, and in Dantzic, where a great number 
of persons are congregated in a comparatively 
limited area, the retention of such offensive matter 
that everywhere meets the eye (if only retained for 
a limited period) is ps Far vitiating the atmo- 
| sphere which the inhabitants are compelled to 
| breathe ; and the result is that your death-rate is 
| greatly above the average of any German town.” 
| The rate of mortality in Dantzic, in 1869, was 37 
| per thousand, and the birth-rate very much lower 
| than the death-rate. Mr. Latham points out that 
| “ Dantzic must, without doubt, sooner or later, de- 

cline, unless the population is maintained by the 
influx of ple jm other parts of the Prussian 
Empire.” ‘The fearful death-rate of Dantzic, judged 
merely in a political point of view, he shows “ can- 
not be without its warning, as the town is unable 
to maintain the number of its population without 
drawing in the resources of the empire. The un- 
sanitary condition is immolating its victims faster 
than they are being supplied in the ordinary 
course of nature, therefore it is not very diffi- 
cult to see what must be the ultimate result 
of this state of things if allowed to proceed. In 
a financial point of view there is nothing so ex- 
pensive as disease and death. The power of physical 
ability forms the basis of value of all labour, and 
yearly Dantzic, with its frightful rate of mortality, 
must be called to sustain the burden arising from 











to sustain life by reason of the effects of disease, 
| or the removal by death from preventible disease 
| of the bread-earner of the family.” To bring the 
| sani state closer home, Mr. Latham states that 
| *‘the great rate of mortality is due to the deaths 
of the younger portion of the population. This in 

itself at once testifies the necessity for sanitary 
| reform, because it is seen that those of tender years 


whole bed of the river Vistula flows close past the | that 


the physical inability of a portion of its population | being 
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as experience in 

works has found to be necessary in order to 
render a system of sewage efficient. Shortly 
after the consideration of the A tage 

the town magistrates, the w of the contract 
were given to Messrs. J. and A. Aird, of Berlin, to 
carry out the project, embracing such alterations 
and additions as were suggested by Mr. Latham. A 
concession of the sewage of the town and about 


2000 English acres of land have been granted to 
Messrs. Aird for a term of thirty years. It is 
pointed out in the report that a tor the 
utilisation of sewage was absolutely requisite ih a 


town situated like Dantzic, The Baltic being a 
tideless sea, the river flowing from the town of 
Dantzic being extremely singe, and much used 
by the shipping, and generally for mercantile pur- 
poses, the discharge of large volumes of sew 
would be attended with very baneful effects ; there- 
fore it was absolutely necessary in a town s0 
bsituated that the sewage should be conveyed 
direct to the sea or into the river channels 
in as pure a state as possible. Owing to the low- 
level at which many portions of the district lie, in 
order to maintain a system of sewerage it was ne- 
cessary that pumping should be resorted to for the 
purpose of effecting the drainage of the town, so 
that it became a question of but slightly increasing 
the power of the engines in order to lift the 
sewage on to the in the neighbourhood. 
Close to the town are many acres of 
sterile land of little or no value ; the application of 
the sewage to this land, therefore, w of itself, 
confer a great benefit upon the town by convertin 
sterile wastes in its immediate vicinity into the mos 
fertile land. The town, within the fortifications, 
may be considered to be divided into three por- 
tions, all of which are surrounded by water, either 
by the fortifications or by branches of the rivers 
running through the town. The central por- 
oe, oe water on both fan is te 9 oc- 
cupied by granaries, A 56 unoecupi - 
tion in the central part called the Kanpé , 
which is an island of itself, is the a 
where the whole of the sewers in the town and 
praccaan ds Fayed to converge. The sewage te 
conve to umping station by syphone lai 
pow navi pr ad of Pag Ae ae so that 
for navigation 18 ft. of water have to be maintained. 
The principal sewers are of brick, and have a fall to 
the point of outfall of 1 in 2400. Su sewers 
are of earthenware pipes. prin 
ciple kept in mind is to lay them per- 
fectly straight lines, with a manhole or 
at éach vertical or lateral 
Every manhole can be 
The of sewerage 
the efficient ventilation of 
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other solid matter of the next row is then drawn each of these 

tractors remove the a and , — a ope pon Bo d ph ats om 
which is js not intended to apply dissctly Soon oso TD ete of the loops from 
land. The liquid sewage is then pumped through | Or .ST.f needice to the nest pate teed by cea a 
& 22 in. main about 2 miles in length, to the pro- | the coverers, which are grooved on their under sides 00 as to 
area for irrigation. This area until recently | ft over the barbs of the needles. To effect the transfer of 
been covered with pine forests, which is bei the two coverers at each of the web are advanced 
cleared as fast as possible, in order to fit the towards the corresponding so to take the loops off 


for the 


plication of sewage to land, it has been shown that 
crops equal to those prod ' 
capable of being grown there. The highest chemical 
authorities in the United Kingdom of -Germany 
pronounce the irrigation system as being not only 
the best, but the only possible system whereby 
sewage may be properly utilised, and we trust that 
Messrs. Aird, who have the concession of these 
works, and who are taking the lead in this matter 
in Germany, wil] meet with the success of which 
they are in every sense deserving. 


KNITTING MACHINERY. 
On Self. Acting Machinery for Knitting Hosiery by Power.* 
By Axruves Pacer, of b. 

In introducing the subject the author stated that the date 
at whieh the appliances for knitting bad been brought 
within the limits of i as strictly so called, was 
very recent, and the subject of knitting machinery for 


that had been so much out of the pale of mechanical | 
odente Gh ome 


explanation was necessary as a prelimi- 
nary showing the nature of the structure of knitted web. 
This was done by the aid of diagrams, and it was remarked 
that in most knitted articles it was that the web, 
as it was made, should be shaped during the process of 
making the web from the thread or yarn, and this was one 
great peculiarity of the hosiery manufacture, that shaped 
wearin, cppesel, comprising the descript of 
ing, produced direct from the yarn at one opera- 
tion of the machine, and without the intervention of the 
tailor or milliner; and the weaver of calico cloth, or other 
such fabries, would hardly realise at once the enormous 
amount of detail which this peculiarity entailed in the manu- 
facture of hosiery to suit all the different shapes and qualities 
required, and the consequent necessity that the machines em- 
ployed should be easily adapted to make articles of very great 
variety of shapes, thickness, and of elasticity. The 
framework-knitter’s old band frame, though now doomed to 
the same fate as many other clever contrivances of former 
years, was even yet in this district the means of producing 
probably the larger part of the hosiery made. subject 
of the present peper was the self-acting power frame, three 
specimens of which were exhibited to the meeting. 

To enable the construction of this machine to be more 
readily understood, the author stated that it would be de- 
sirable, first, to consider the five primary parts by which the 
operation of knitting the thread into web is performed, and 
then to explain the manner in which these several parts had 
the proper movement im to them. Still further, to 
facilitate the comprehension of the movements of the ma- 
chine, there were distributed to the members t cards 
having fixed upon them in their proper relative positions 
en and drawings of the primary parts just referred to. 

rom one of these cards the accompan a py yey eww 

pared, a, in the diagram, being the ; 6, the t 
ca: ¢, the “ coverer”; d, the ssolie: e, the knitted web ; 
J, the “knocking-over bit”; and g, the sinker. By the aid 
of this diagram it may, perhaps, be possible to fire a general 
idea of the action of the machine, which was fully and clearly 
deseribed by the author in his paper, an extensive series of 
diagrams, ing the various parts in the positions they 








vely , being employed to illustrate the matter 
In the annexed eketch the knitted web is shown hanging on 
the needles, which are fixed side by side in a row of the 
necersary length. The thread tube Leo. snstion to and fro 
across the needles, and the thread deposited by it is carried 
down between the needles by the sinkers, so as to form a 
series of loops. The sinkers are of thin steel, and they are 
arranged so that they can rise and fall between the needles, 
The line of thread having been deposited over the needles. 
the latter retire, and the new loop over each passes under the 
barb or = of the needle which is turned over. Later on, a 
presser descends and closes this turned-over portion, so 
that its point enters into a groove formed in the top of the 
needle to receive it; and the retiring motion of the needle 
still continuing, and the sinker being raised, the old loop on 
the needle is by the action of the “ knocking-over bit’ 
caused to pass over the closed barb of the needle, and thus 
over the new loop (which is enclosed within the barb) also 
The sinker then descends again, and the web being then 
between it and the “ knocking-over bit,” is held close to the 
latter as the needle advances with the barb released, the new 
loop being thus made to take up the tion occupied by the 
oid loop at the commencement of circle of operations. 
The manner in which the primary parts above referred to 
eee requisite motion given to them, was fully described 
in per. 

Having explained the mode of making the web, the author 
neat described the operstion of varying the width or narrow- 
ing. This is eff 
at various intervals. elasticity of the web ted any 
appearance of sudden step instead of a sui curve. The 
eseential principle of the narrowing is that the two to be 
narrowed are moved from two les at the edge of the web, 
and are transferred to the two needles next to them and 
nearer to the centre of the width of the machine. Thus these 
two needles have each two loops upon them, and one of the 


® Abstract of a paper read before the Institution of Mecha. 


reception of the sewage. From experiments ‘ 
that have already been made with regard to the ap- ported end they ae then moved forward to these needles 


uced in this country are 


withdrawing two needles at a time, | smelted. 
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Having described the above-mentioned operations, the 
author went on to state that the shaping of the articles was 
governed by the employment of a peculiar form of endless 
ehain, commonly known in France as the chaine Vaucauson. 
This chain is advanced one link at the formation of each row 
by the machine, and at a rt intervals links of peculiar 
shape are introduced, which, by acting on inclines, throw out 
of action the cams moving the needles, and bring into action 
those working the “ coverers,” the first-mentioned cams being 
brought into action again as soon as the narrowing has been 
effected. A link of special form also is used to stop the 
4 machine on the completion of a piece of work. The speed of 
work, as compared with the older methods of knitting, was 
shown by the fact, as the author believed, that a skilled 
knitter, with the ordinary knitting pins, would knit about 60 
stitches or loo r minute in knitting the leg of a stock- 
ing, and a skilled fremetork knitter, with his hand frame, 
will knit on the same work 5400 stitches per minute, whereas 
a girl will, on the same work, attend to three of the self- 
acting machines, each making 60 courses per minute, of 
13} in. wide, and 20 stitches to the inch, thus making 40,500 
stitches per minute. At the end of the reading of the pa) 
the members inspected the different sorts of machines which 
were in the room at work, and the samples of the different 
articles in different stages of the manufacture which were 
exhibited. 





SELF-ACTING SAFETY AND FIRE-EXTIN- 
GUISHING VALVE FOR STEAM BOILERS.* 
By Mr. G. D. Hvenss, of Nottingham. 

Tue paper states that the boiler mountings in general use 
for the prevention of explosion, such as safety valves, water 
gauges, low water indicators, fusible plugs, &c., were in- 
efficient. In fifty-four cases of explosion last year, nine were 
from deficiency of water, and 800 safety valves and 300 gau, 
were reported by one 7 to be out of order. The safety 
valve described has been designed by Mr. Hughes to prevent 
any risk of the pressure of steam exceeding the intended 
limit, or the water in the boiler falling below the proper 
level through accident or neglect, by a self-acting apparatus 
that acts directly on the boiler fire, beginning to damp it as 
soon as the limit either of pressure or of water level is passed, 
and continuing to increase in action till the pressure of the 
steam is brought down to the proper limit, or in case of low 
water, causing the fire to be extinguished before any injury 
| can occur to the boiler. At the same time the further action 
| of the apparatus can be arrested at an time by the required 
| attention being given to the boiler, the supply of feed 

water, or by easing the pressure, and the boiler is at once 
| ready again for general work ; without any delay beyond 
that of getting up the fire. ‘The arrangement of the valve 
| was described and illustrated by a series of di 








Tae Laxe Supexion Copper Muvxs.—At the Lake Su- 
| perior copper mines, last year, 30,909,549 Ib. of mineral were 
They yielded 23,483,079 Ib. of fine copper. These 
— are not exhausted, nor do they as yet show any signs 

iving out. 

we here Iv Purtapecrata. — The “ea pas- 
senger railroads carried 55,665,838 passen in 1867, against 
50,435,512 in 1868. Casaalties of 1869, 9 persons killed and 
12 injured. Receipts of 1869 exceeded 1868, $136,606 ; 
expenses, $81,978. Net gain of 1869, $54,628. 








} of any one’s d ip ene te poe a 
they had bought and laid down in the most approved manner 
a boiler of first-class make, it was impossible that it should 
explode uniess ee ee Raginet, cad Gid. net 
that examination should be map acne neagy worm 
Lng. OF many others of the insidions influences to which 

are lisble. Although a boiler may last safely for 10, 
20, 80, or more if worked and with care, no one 
can plece confidence wee in one has worked so long 
unless examined in every part. The opinion is more 
general than many are aware of that explosions, as a 
Taint’ caused by shortness of water and the sudden 
turning on water upon the red-hot 
—the of work in ean 
being chen satehen ior evehesting. Beleeer oma 
erplode from the softening of the plates 
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the overheated parts, but must rise gradually up the sides, 
and the boiler would have to from the gi 
way of the softening parts long bre the water reached 
them. The experiment of in cold water into red-hot 
= has been — = more than once without 
producing any explosi Xplosions are main! uced 
first from faults “at construction. These fall "ie the 
department of the boiler maker and repairer, one of 
the most apparent faults is the loss of strength by fre- 
quent repairs. plain cylinder boilers where the plates 
are arranged t ly instead of in rings, there 
is less chance o' a dangerous rib being arrested by a 
cross joint. But many plain cylinder boilers are at 
work which were put down fifty or sixty years 
" The greatest uumber of explosions and the greatest 
loss of life occurred in the case of Cornish and Lanca- 
shire boilers, or others with central flues. Boiler minders had 


often been condemned unheard, when the cause of explosions 
= in the boilers Bove pone > In order to enable them to 
make proper peri examinations, it is needful to arrange 
both tubes and the flues with that view. In many cases 
the flues were so narrow as to be quite inaccessible without 
pulling down the brickwork. Fourteen explosions of domestic 

ilers had taken place, ing iderable loss of life in the 
case of those who could be expected to know nothing of their 
construction, or the manner of using them. The most usual 
cause of explosion is the lighting of the fire in frosty weather 
in a house that has been vacant, so that steam pressure 
has accumulated in the boiler while the exit has frozen up. 
It would be better to avoid all chance of such by an 


open-topped boiler behind the kitchen fire and only re- 
ceives its heat through the hot water surrounding it. 
The following are general conclusions from the omn f of 
boiler explosions: 1. That the force accumulated in an ordi- 
nary boiler is enough to account for the violence of an ex- 
plosion (the force of steam resembling in duration that of 
gunpowder rather than that of an electric shock). 2. That 
no form of boiler, however well constructed and filled. is free 
from the liability to explosion if allowed to get out of order, 
and that boilers which bear the hydraulic test may still be 
dangerous. 3. That the condition of a boiler can be eatisfac- 
torily ascertained only by periodical examinations, and that no 
boiler should work without being thoroughly examined at 
short intervals. 4. That the cost of periodical examination is 
so little that it is far outweighed by the the greater security 
obtained, and that the settings of all boilers should be con- 
structed with a view to facilitate examination. 5. That the 
surest way to make systematic examination general is to 
spread as widely as possible correct information as to the 
facts and ascertained causes of boiler explosions, and to 
inform boiler owners and minders what dangers to -y~ 
against, and that this is preferable and more likely to 
lessen explosions than enforcing any of inspection 
by legal enactment. The total number of boiler explo- 
sions during the last four recorded in this country 
was 219, caused as follows: Faults of construction or 
repair, 93; faults to be detected by periodical examina- 
tion, 61; faults which should be prevented by careful 
attendants, 59; extraneous or uncertain, 9. these 
explosions 316 persons were killed, and 450 injured. Of 
the 219 boilers, 84 were Cornish, Lancashire, or other 
boilers with internal flues, 53 plain cylinder, 12 marine, 
and 10 locomotive or other multitabular ; 11 were 
agricultural, 6 rag steamer, 14 domestic, and 15 other de- 
scriptions or uncertain. Causes classified : 88 worn out, cor- 
rosion, or burnt plates; 25 undue pressure, overloaded 
valves, intentional or careless ; 64 bad construction, bad fit- 
tings, or want of ir; 28 short of water, formation of 
abe mud, or set with flues too high ; 14 extraneous causes 
or uncertain. 





Tae Weatner ayp tax P.W.D.—The monsoon is 
of the P.W.D. It is that nearly 100 ft. in 
the wall of the jail at Calicut fell down latel , owing to 
accumulation of the rain water against it. Ta erecting 
wall, the Public Works official had only left one opening 
about 4in. sauare, for an outlet for the w of the drai 

of ome side of the jail. Heavy rain on the 3ist of May proved 
the error in his ions.— Bombay Gazette. 
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* Abstract of a paper read before the Inetitution of Me 
chanical Engineers, at Nottingham, on the 3rd inst. 


* Abstract of a paper read before the Institution of Me 
chanical Engineers, at Nottingham, on the 3rd inst. 
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the whole length, or by the method shown i ip hecyon 
Bi Gp ingh & te deaum dois and 
aye py i exhaust. Draw 


; of ae 4 
oy ey ee the 

pressure, pressure at 
any other point of the stroke i easily found by the usual 


ure, is the point of 
theoretical cut-off at whieh the admiseon of steam must be 
a ne in our theoretical engine to give the same ter- 
nm 


On i return stroke, if there is no compression, the theo- 
retical diagram will follow along the atmospheric line or the 
line of absolute vacuum, according as the engine from which 
the diagram was taken is non-condensing or condensing, and 


return stroke, and a quantity of steam is imprisoned in the 
cylinder to form a cushion, then so much of the cylinder full 





of steam as is thus imprisoned, is not discharged, but remains 
in the cylinder, and must be allowed for in our theoretical 

j . We therefore draw a hyperbolic curve tangent to 
the actual compression line, and extending to the line of 
boiler pressure, which curve forms the pound of the theo- 


retical “card.” If the engine is condensing, this curve will | 


formance of engines, the questions of the relative economy of 


scereth given, mae ioe went ink Sere reer eee 
Coa!.—The 


of. coke exported from Bel- 


loss is, in all cases, to be little, the performance of an engine 
having a good degree of expansion within the cylinder w 
former, a portion of the re-evaporation occurs during expan- prominen i i 
sion, and enters into our calculation, We should also re- | and railway interest of the mother country. Dr. Featherston, 
member that when a steam vara is employed, its useful- | one of the New Zealand Commicsi 
ness is not fully es in this mode of comparison, for the | jand, has been making an inspection of the Festiniog 
—— benefit of the steam jacket being to lessen the loss | way, in North Wales, with a view to considering the 

y condensation,’and to increase the proportionate re-eva-| ability to New Zealand of the system represented by a 
poration during expansion, the saving in condensation is not | line, 


represented, while the increase of re-evaporation during ex- . 
pansion raises the terminal preseure, a thus iouel the | Southern of France Railway.—The Southern of France 
percentage of the indicator diagram. Railway Company has completed « new engine depit 

it will be seen that in this mode of comparing the per- | Bésiers. The company has also completed ite Pyrenean 

network of lines ; their length is 536{ miles, and their total 

cost to the close of 1869 amounted to 9,729,433/., giving an 
average of 18,1102. per mile. It seems extremely doubtful 
whether the traffic obtai will remunerate this outlay to 
the full extent. At the close of 1869 the company 


a 


expansion or non-expansion, of high or low pressure, con- 
densing or non-condensing, are not mooted ; the comparison 
merely being as to the relative value of the mechanical ar- 


also extend to the exhaust jine, and will form the boundary | ™gement for utilising the steam used at the particular 854 locomotives, which had cost altogether 1,000, No 


of the theoretical diagram both on the bottom and at the | Pressure, and degree of expansion, and under the cireum- 


V cond , the atmospheric li ill bound | stances which are employed in the engine. But it clearly 
sh tonal te tiiekaahn oh oo age “55 | shows why an engine which admits the steam at or near the company ordered last year 200 coal wagons. Io view, 


g 


the diagram until it intersects the compression curve. 

We now have two diagrams tangent at two pointe—the 
compression and exhaust—the one always larger and enclos- 
ing the other. The inner one represents what the steam 
actually performed in the engine, the outer one what the 
same amount of steam should have done in a perfect engine 
of the same capacity ; and the proportion which the area of 
the amaller bears to the larger, gives a tery good idea of the 
relative perfection of the mechanism which was used for de- 
veloping the power of the steam. This may be expressed in 

Teen of the theoretical, and a collection of diagrams so 

red, arrangement of valve gear in each case being 
fully noted, is very instructive. 
© facilitate the construction of these theoretical diagrams, 
Mr. A. H. Raynal has devised the scales shown in Figs. 4 
and 6. Fig. 4 is for laying off the hyperbolic curve ot ex- 
=, with rapidity, and without the mental effort inci- 
ental to mathematical caleulations. It is simply a series of 
secants numbered from the vertical, whose tangents are to 
each other inversely as their numbers. In using this scale, 
which answers for all scales of pressure, and any number of 
divisions of the diagram, we take the termina] pressure in 
the dividers, or on a slip of paper, and find with which of the 
vertical lines it corresponds, at the secant corresponding with 
the number of parts into which the diagram is divided; and 
each of the other pressures will be found at the intersection 
of its corresponding secant with the same vertical line, and 
may be transferred directly to the divisions of the dia- 
ram. Should the number of divisions exceed ten, the 
ytted secants are used. They also serve for semi-divisions 
of the diagram, where accuracy requires them ; as where the 
point of cut-off is quite early in the stroke. It is not es- 
sential to determine the terminal pressure in all cases, but 
frequently it will be sufficient to take the pressure at the 
9th, or any convenient division, and from that point lay off 
the curve each way. 

Fig. 5 is a device for laying off the divisions of the dia- 
gram, including clearance, the length of diagram and per- 
centage of clearance to stroke being known. It is a diagonal 
seale with ove of the divisions subdivided in a progressive 
ratio. In using it, the length of the indicator diagram is 
taken on a slip of paper, and so placed upon the scale, that 
while horizontal one end rests upon the subdivision which 
represents the percentage of clearance, while the other end 
is at the extreme limit of the scale; the several principal 
divisions of the ecale are then marked on the slip of paper, 


bent ee ai seale of parts. With 
this is given a scale of 14.7 pounds in various scales of pres- 
sure, a very convenient adjunct for laying down the line of 
no or perfect vacuum. 
us now ‘consider, briefty, the effect of condensation and 
of the piston or exhaust valves; and whether these 
#0 ify the results obtained by this mode of comparison as 
to render it of little value. 
Of course, any cause which lowers the terminal pressure, 
will decrease the size of the theoretical diagram in any given 


case, and thus give the engine a higher than its proper rate. 
Leakage from the cylinder uees this effect, and when 
this exists to any i extent, the diagrams are 
worthless for any other than as a measure of power. 
Sena hina als Guanes saben tir she 
important, are 
above investigation, or in fact for any purpose, that this point 
should be determined. This may be done by blocking the 
engine emptor Ret es vida 
steam. then ing the exhaust, the leakage, if any, 
will be and may carasuned by couting ®t to 60 





further orders for locomotives were given out in 1869, but 


too, of the extensions which the company’s new network is 
continually receiving, the directors have also ordered 50 
200 goods wagons, to be delivered in 


boiler-pressure, and automatically cuts it off at a point in the 
stroke proportionate to the load, is more economical] than one ; 
which hes a fixed or no cut-off, and a variable load, the | P®8°?s°F em 
power and speed being regulated by a throttle-valve. It the course of 1871. 
also shows graphically the benefit of large passages and| Tasmanian Main Line Railway.—Itisexpected that the Tas- 
pipes, a tight, quick-moving valve, and a proper amount of | manian Government will give either a lump sum of 800,000/. 
compression. by way of subsidy to any company un ing the construc- 

This mode of expressing the value of mechanical arrange- | tion of the pro Tasmanian Main Line Railway, or pay an 
ments in steam engineering was first published, it is believed, | annuity of 25,000L for twenty years to the company. The 
in a pamphlet issued by the firm of which the writer isa| Tasmanian Government will reserve to itself the Hight of 
member, about a year ago. As it was not practicable in the | prescribing the gauge to be adopted, the weight of the rails 
limits of an advertising pamphlet to fully elucidate the | to be used, &c. 


grounds upon which the comparison was based, and because| 74, singapore and Batavia Cable.—Mr. Alexander Fraser. 
many even among the profession do not seem to understand | .¢ Betavin otro to the Hon Alestadbe Cambell. waadier 
the mode of delineating the theoretical diagram, I have} .¢ t46 Legislative Council. of New South Wales: “ Captain 
taken the present occasion to enter into a more explicit de~| O5 .5n pr aceon ase tes @ lother ¥ tute from him by lest mail 
scription and explanation of what I believe to be a new and | }.4+ they will begin to lay the Singapore and Batovia cable 
interesting investigation. | in the autumn, and he hopes, he adds, to be able to send me 


In the foregoing, I have assumed that steam expands ac- | his salaams by the entire submarine route fi Falmouth to 
cording to Mariotte’s law, for the reason that were it a per- Batavia in November.” 


fect gas instead of vapour, it would follow that law in its ex- , 

pansion, and it is not improper, for the purpose of com- Belgian Rails —In May last, Belgium ex 6492 tons 
parison, to so consider it; while that law admits of a ready | of rails to Russia; 4742 tons to the Zollverein; 1515 tons to 
construction of the theoretical diagram without the ne- | France ; 407 tons to —_: 2260 tons to Turkey ; 189 tons 
ceasity of tables or pressures, or the use of logarithms. But | to the U nited States; and 189 tons to other countries, making 
should any one prefer to use the modified law of expansion | total of 15,794 tons. The corresponding exports in May, 
of steam deduced from the experiments of Regnault, the | 1869, amounted to 13,394 tons ; and in May, 1868, to 4397 
Franklin Institute and others, it can be done by employing | tn. The demand for Beigian rails would thus seem to 
the tables of pressures and volumes given in most collections have been —— extending of late ; but with the present 
of engineering formulw. To facilitate this, I have con-| Unhappy war, Belgian ironmasters will wag vs d lose much, 
structed the seale shown in Fig. 6, which is a series of ex. | if not all, of the vantage ground which they have gained. 
pansion curves, as per such tables, laid down to different Northern Pacifie Railroad-—General Spauling is stated 
seales of pressures. The terminal pressure having been as-/to have concluded a contract with the Lake Superior and 
certained, the same is found on the eurve havin the same | Mississippi Railroad Company for receiving at Duluth all 
scale of pressure as the indicator diagram. The distance | the iron required for the Northern Pacific Railroad. The 
between that point in the curve and the line of no volume is toad is expected to be completed to Red River by July, 1871. 


then divided into as many divisions as there are in the dia- : SEG i ihe : : 
gram, and at each division will be found its corresponding | _4%¢rican Steam Navigation.— Dissatisfaction has prevailed 
— [cod not Wellington, having been ssloctel asthe New Zealand 
This curve may be also described by first finding the ordi- | ® > ts 2907 ~ - 
nates of a hyperbole curve, based on a comabent pressure | Port of call for the new line of steamers between Sydney and 
equal to the 6.041 power of the true terminal pressure, and | 58" Francisco. A proposal has been mado on behalf of Mr. 
then extracting the 0.941 root of each of these ordinates. Webb, of New York, to run a line of large and powerful 
The curve thus found is always exterior to that derived | t@#mers between San Francisco and the Australian eolonies. 
from Mariotte’s law, as is seen in Fig. 7, which is a diagram | Mr. Webb's agent has met the Wellington, Christchurch, 


fully developed in accordance with the foregoing directions, jand Dunedin Chambers of Commeree, and his rs cae = 
and with both curves of expansion delineated. Several dia- | stated to have been favourably received. Many of the details 


grams from various engines, com 


are appended to illustrate the pr 











. , of the scheme still remain to be definitely adjusted, but it 
, in the foregoing | me to have been settled that Wellington shall be the New 
P Zealand port of call. 
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FOREIGN AND COLONIAL NOTES. Javan Telegraphy.—It is said that the Dutch colonial 
Steam Shipbuilding in the East.—The first steam launch | minister af the Hague bas actually granted since November, 


“ee : ype 1869, four concessions of 
built im Turkish waters has made a trial trip on the Bosphorus. 4 ; , : - 
The litte craft was built by Mr. @. Ione ab bie. yhode Youi- oe ier ahied mtg y+ ap pa 
Kapou, Fanar, on the Inner Horn, for Emin Bey, who gave Sara Sansem 
the ondat Mr, We Ht. Bull, She ran 11 miles ia | Telegraph Company. 

1 hour and 36 minutes against a wind and current;| The French Iron Trade and the War.—The French Go- 
with the current she ran back the 11 miles in 57 minutes. pemmens  yadertogs ta heme aves put wae Someone 
The length of the launch is 30 ft. over all, beam, 5 ft. 6} in. | orders for armour plates. MM. Petin, Gaudet, and Co. have 
nected aage Mien lng aby meng ag tery be om The | also received a very considerable order for bullets. 
diameter of the cylinder is 5} in. launch has a propeller 

of 2 ft. 4in. diameter ; she was built at a cost of 2501. Saas ot" caunheay Ute Makaot) te eateeed ta the 

The Swedish Navy.—Sweden has a navy ready for im- that the on the Canterbury rai a 
mediate service, comprising twelve vessels with 75 guns, be- | February and Nn 
sides 11 smaller vessels, armed with 15 guns, for coast service. | per cent. as compared with the corresponding months of 1869. 
Of the larger vessels four are monitors. és . ‘ land 

Railway. i wen ee EM 

Le ee aS at mae the Inter- 

given to the estimates for the earthworks of a small branch ial Railway was 30/. per acre. 
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THE STAMP END WORKS, LINCOLN. 
Ir is now twenty-nine years since, in 184], Mr. 
Alexander Dean, of Birmingham, made an i 
possessing claims to be regarded as tre, we 
although differing materially from what is now 
known as a portable engine, Mr. Dean’s engine 
had a vertical cylinder supplied with steam from a 
vertical’ boiler attached to the same frame as the 
engine, the whole being mounted on wheels. The 
crank shaft was above the cylinder, and was 
driven by a return connecting rod, the arrange- 
ment being similar to that of a “steeple” en- 
gine, In ober of the same year also—]841— 
there was exhibited at the Wrangle Show of the 
Lincolnshire Agricultural Society a 6-horse port- 
able engine constructed by Messrs. Howden, of 
Boston, this engine having a return flue boiler with 
the cylinder, which was 8$in. in diameter, placed 
vertically on the top of it. The two engines we 
have mentioned are generally supposed to have been 
the first portable engines pen. constructed, al- 
though some two years or so earlier, Messrs. Tux 
ford, of Boston, had worked out plans for a com- 
bined engine and thrashing machine, and had, we 
believe, actually gone so far as to make working 
models. The steam-thrashing machine, however, 
was not actually produced by Messrs..Puxford 
until 1842, and altogether but nineteen of them, 
we believe, were made by the firm, the plan of 
keeping the engine and thrashing machine dis- 
tinct from each other being subsequently found 


preferable. ‘These early engines of Messrs, Tux- 
ford’s we may mention, had oscillating cylinders 
mounted on the top of the boiler. Three years 
later than this, in 1845, Messrs, Clayton and 
Shuttleworth, of Lincoln, turned their attention to 
portable engine making, and in September of that 


year they turned out their first portable engine, an 
engine rated as an eight-horse, and having a pair of 
horizontal 6 in. cylinders fixed on the top of the 
boiler. ‘The crank shaft was also carried by brackets 
from the boiler, but the flywheel was placed on a 
second shaft, which was geared to the crank shaft, 
and which was carried by high brackets fixed to a 


wooden frame, by which the boiler was also sup- 
ported. ‘This engine, we believe, is not only in ex- 
istence, but it is—or was quite recently—at work. 
‘To what extent repairs and renewals have caused it 
to resmble the celebrated Scotchman’s knife, we 
are, however, unable to say. 


Following up the start thus made, Mesars, Clay- 
ton and Shuttleworth during the next year, 1846, 
turned out two engines, each of two horse power, 
and these ¥ere succeeded in 1847 by eight engines 
of the aggregate power of 73 horses, while in 1848 
they turned out the first engine having a single 
horizontal engine on the firebox, all the previous 
engines made, with the exception of Mr. Dean's and 
Messrs, Howden’s vertical engines, having had pairs 
of cylinders. Even at the date last mentioned, when 
portable engines had been seven years before the 
public, their value was far from being recognised 
fully, even by those who employed them—a fact no 
doubt due to some extent to the many defects 
of the engines themselves, as then constructed. 
Thanks, however, to the exertions of the Royal 
Agricultural Society, to ita annual exhibitions, and 
to its system of trials, it was not only proved to 
farmers that they could employ steam power with un- 
doubted advantage to themselves, but a competition 
was excited amongst the makers of engines, which 
speedily led to improvements in construction. That 
the engine trials of the Royal Agricultural Society 
are very far from being conducted as they should 
be, we have frequently had occasion to point out, 
and it is but a few weeks since we expressed plainly 
our opinions in the matter ; but however this my 
be, it is certain that in the early days of — - 
tural engine making they did a vast amount of good 
and materially accelerated progress. 

Amongst the firms who entered into the competi- 
tion thus excited, none worked more earnestly, and 
certainly none more successfully, than Mesars. Clay - 
ton and Shuttleworth. The original site of their 
works was a plot of ground about 14 acres in extent 
of which, as Mr, Clayton informed the members 
of the Institution of Mechanical Engineers on the 
occasion of their visit to Lincoln last Saturday, 
about one acre was, during the greater of the 
year, under water! The rye | } f acre of 
dry land was, however, at first sufficient for their 
wants, and in the foundry established on it they 
managed, by the adoption of a thoroughly good 
system, to turn out a large quantity of work, one of 


. 





ma- 
had ever been before brought under 
their notice. The result was a material advance in 
the application of machinery to agriculture, and in 
1852 Messrs. Clayton and Shuttleworth turned out 
209 engines of a total power of 1153 horse power. 
The following year, at the Gloucester Show, Mesars. 
Clayton and Shuttleworth took the Royal Agri- 
cultural Society's first prize for 
gines for the first time, and year after year they 
extended their oj i ereeting new plant, im- 
proving the design. and construction of their engines, 
and adopting improved methods of manufacture, 
until, in 1863, the year following the second Inter- 
national Exhibition, they turned out 395 engines, 
or considerably over one per day. By that time 
the firm were far ahead of any of their competitors, 
but their business still continued to increase, and 
last year the number of engines delivered from the 
Stamp End Works was over eight hundred, their 
total nominal horse power being 6439 horses. ‘The 
engines have been numbered consecutively from the 
‘* No. 1” made in 1845, and those now in course of 
construction all bear numbers over 10,000, the 
present production being at the rate of over three 
engipes per working day. This enormous amount 
of werk represents, as we shall show presently, the 
produetion of one department of the works only, 
thé other department, devoted to the construction 
of thrashing machines, being of but little less im- 
ports Up to the end of last year, Messrs. 
Cl and Shuttleworth had turned out 8770 
t ig machines, and they are at present build- 
in at the rate of nearly nine hundred per 
am, Corn wills, circular saw benches, stationary 
jand a few other articles are also manufac- 
tuted at the Stamp End Works, but the chief speci 
alitiess are the portable engines and thrashing 
, and it is for the production of these, in 
the best possible manner, that the works have been 
ex y planned and fitted up. 

@ visitor, however accustomed he may be to 
engineering establishments, can fail to be struck by 
the evidences of thoroughly sound organisation 
which are to be met with in every department of 
the Stamp End Works. ‘There is system everywhere 
and slivenliness nowhere, and we know of no works 
whith bear such ample testimony to the skill, energy, 
and:ithoroughly good business habits of those by 
whom they have been established. At every turn 
aré tofound machines and mechanical appliances 
Ko <r — for the work to be performed, and 
the principle followed throughout has evidently been 
first to determine the best thing to make, and then 
to devise the means for producing that thing in the 
best possible way, and at the least possible cost. Of 
the system of working adopted, however, we shall 
give further particulars, hereafter, and we must 
now proceed with our description of the works 
themselves, 

The works as they at present exist cover nearly 
fourteen acres of gro and the arrangement of 
the workshops and the buildings composing them is 
shown by the plan on the next page. The site they 
oceupy lies between the River Witham on the one 
side, and the Manchester, Sheffield, and Lincolnshire 
Railway on the other, and a dock communicating 
with the former and a branch line leading from the 
latter afford perfect facilities for the transport of 
materials or finished articles to or from the works yy 
canal or rail, The dock just mentioned ex 
down the centre of the works, and it forms a sort 
of division between the workshops devoted to the 
construction of engines and those in which the con- 
struction of thrashing ines is carried on, the 
former colleetion of buildings constituting what is 
usually termed the “engine side,” and the latter 
the “ machine side” of the works. 

Directly opposite the end of the dock is the pack- 
ing and loading station through which the branch 
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of lift is a very simple one, and it is admirably suited 
to the work to be done. The water for working 
this lift and also the hydraulic cranes in the foundry 
is supplied from an accumulator in one corner of 
the boiler shop, the water being forced into this 
aceunulator by pumps, of which we shall speak 
presently. 

From the loading station the lines of rail pass to 
one side of the dock—where ranges of sidings are 
laid down—and also to the boiler shop, foundry, 
smiths’ shop, and erecting shop, as shown in the 
plan, facilities being thus afforded for the transport 
of coals or other heavy materials to the points 
where they are required. The haulage on these 
lines of railway is performed by a small four-coupled 
locomotive, constructed by Messrs, Manning, Wardle, 
and Co., and a very neat and handy little engine 
it is, 

Having spoken of the arrangement of the works 
generally, and of the means by which they are 
placed in communication with the external world, 
we may now proceed to describe the various shops 
in detail, and in doing this it will be best that we 
should as far as possible follow the course of the 
raw materials themselves. And here we may state 
that it is the rule at the Stamp End Works that 
the materials used shall constantly progress in one 
direction, receiving as they on the treatment 
which converts them into the finished engine or 
machine. Thus, on the —_ side” of the works, 
the pig iron is conveyed to the foundry, where it is 
converted into castings, and these castings, after 
being cleaned, are conveyed to the turnery and ma- 
chine shop, where they are joined by forgings from 
the smiths’ shop, and brass castings from the brass 
foundry, The parts finished in the machine shop 
are next conveyed into stores, from which they are 
drawn as required, and taken to the erecting shop, 
where ne oe from the Lad mer and 
where are built up imto engines. these 
engines, mounted on wheels, are con- 
veyed to the testing shed, where each is tested by 
hydraulic pressure, carefully examined under steam, 
and tried with a certain load on a brake according 
to its power. If all is right, the engines are next 
conveyed to the shop where they are and 
mounted on their wheels, and finally, if not passed 
into store, they are taken to the engine paint shop, 
where they are painted and got ready for delivery. 
Thus, the parts of each engine in course of con- 


struction perform a kind of circuit of the “ engine 
side” of the works, the only important exception to 


the rule of steady pi being in the case of 
the iron wheels, vhich, after being partly finished 
in the machine shop, return to the smith’s shop to 
have the tyres put on, and the boiler shop to be 
drilled and rivetted up. We have so far spoken 
only of the “engine side,” but on the “ machine 
ee ae Oe eee oe ee elena spoiling 
far as possib! unnecessary carrying of parts to 
and fro is followed out with equal eare, 


This 
measures 255 ft. by 190 ft., 
area of about 14 acres. It is a remarkably fine shop 
in every respect, well lighted, well ventilated, and 
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ided with an excellent t adapted for turn- 
Ao out Minh-cieen woth. a Nine of shahing , driven 
by a vertical engine coupled to it direct, extends 
alang the shop at a sbort distance from ore side— 
that next the foundry—this shafting being con- 
nected by bevel gear to another line which extends 
at right angles to the first and parallel to one of the 
lines of rail by which the boiler shop is traversed. 
‘The two lines of shafting just mentioned, like most 
of those in other of the works, are sup 
by cast-iron stan of i ly neat design, 
branches extending from standards on either 
side and carrying wooden beams to which counter- 
shafta, &c., can very conveniently be fixed. 

Besides the ordi punching and shearing 
machines and rolls for bending plates, the boiler 
shop contains several special machines well deserv- 
ing of notice. Thus, in the first place, there is an ad- 
mirable machine made by Messrs. Clayton and 
Shuttleworth themselves for cutting (out thefellip- 





and the edges of the hole thus formed flanged out- 
wards to join the boiler barrel. The usual practice 
is to remove this P nome by punching out a ring of 
holes, but at the Stamp kad Works the far better 
plan is adopted of cutting out the pieces in a lathe, 
the dividing cut being taken at such an angle that 


after the flanging has been performed the edge of | 


the flange stands at the proper angle for caulking. 





bend it to the required curve, while the fourth roli 
k it from twisting. 

rivetting, with the exception of but few 
rivets in each boiler, is ‘ormed by Garforth’s 
three of these machines, one used for barrels of 
boilers, one used for fireboxes, and the third for 
wheels. Overhead traversing cranes, worked by 
hand from below by means of endless chains passin, 
over grooved chain pulleys, serve to lift plates onl 
boilers and convey the latter to the ete 
machines, one of the latter, moreover, being 
at the foot of a high wooden tower furnished with 


Another tool worthy of notice is a self-acting | the necessary hoisting tackle, so that the machine 


nching machine constructed on Manning and | may be used for rivetting u 
by Messrs. Manning and | boilers, of which a consi lé number are turned 


facintyre’s patent, 


the large stationary 


Wardle, of Leeds. Of this machine we publish en- | out at the Stamp End Works. One of the rivetting 
gravings on the opposite page, and a description | machines also—that used for rivetting wheels—is 
elsewhere in the present number, and we need only | fitted with a movable dolly which can be bolted 
say here, therefore, that it turns out its work with | to the ordinary fixed dolly belonging to the ma- 
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tieal fire-holes, man-holes, and mud-holes in the 
boiler plates. In this machine the plate to be oper- 
ated upon is fixed down to a table having an adjust- 
able reciprocating motion given to it, whilst the 
cutting tool is carried by an arm or tool-holder at 
the lower end of a vertical revolving spindle. The 
radius of the circle in which the tool revolves can 
be varied at pleasure, and the revolving movement 
of the tool, combined with the reciprocating motion 
of the plate, results in the formation of an elliptical 
hole, the minor axis of the ellipse being, of course, 
equal to the diameter of the circle in which the 
tool revolves, while the major axis is equal to that 
diameter added to the traverse of the table. The 
machine is furnished with two tool-carrying spindles, 
so that when operating on the plates for a firebox 
it can cut two mud-holes simultaneously. The 
work turned out by it is excellent, the holes being 
eut very quickly and accurately, and of course re- 
uiring no trimming by hand, as is the case when 
they are punched out in the usual way. 
Mevars. Clayton and Shuttleworth have not only 
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a speed and accuracy which render it worthy of ex- 
tensive adoption. 

Messrs. Clayton and Shuttleworth plane the 
edges of all their boiler plates, and grind the out- 
side surfaces of the plates used for the firebox 
casings ; and thus a plate-edge planing machine and 

indstones form of their boiler shop plant. 

n the portable engine boilers the front and back 
plates of the firebox casings are flanged to join the 
side plates and boiler barrel, and the smokebox tube 

lates are also flanged, the only angle employed 
bei that used in making up the smokebox, and 
the ¥-iron forming the ring joining the bottoms of 
the inside firebox and firebox casing. The plate- 
heating furnaces are of the usual description, and 
the flanging of the plates is all done by hand, an 
important proportion of the floor area being taken 
up by the ranges of blocks. The angle iron rin 
for wheels, smokeboxes, &c., are bent in a suitable 
machine having a table provided with three vertical 
rolls, and one roll with a horizontal axis, the former 
rolls being arranged so as to grip the angle iron and 


SAWO |SHEOS 





TURNERY 

















































































a 
s oan 
S Qn acc 2. = t 
b NN PASSAGE Fon ua a 1 
z iat ria j 
w a - SI. 
z | 
uu 
BOWLER SHOP i 
- @ss° x 190° § 
Be ! 
ae 
azo | i ! 
isesey | 
(fa i 
i Be ! 
i fr “| 
FOUNDRY ! 
130’ x 100’ hy I 
Ze ! 
La 
aH I. = | 
‘3 3 a 
& ’, c f 
& a 5s 
o 3 < 
zr Se _ 
ochane oo o Se 
[RON ® = if 
ey o stone _« 
0 ‘ z 
—— IF ® 
‘ ul 
“ ee Oo 
Te =: 3 
o = 7 
© ° 
> 
“oe 
a 
o <=z 
- .1§2 
Misactix © 3 | 
cencam) 22° Ta 8 
STORE >a. « 
~ F-} 
3 $153 | canoen 
“ = a? 
°o 
x =» 
‘e ERECTING © 
= SHOP Vo 
- 100’x 90’ ze 
‘ 
- 
z ae 











chine. From the manner in which the movable 
dolly is secured its head can be made smaller than 
that of the ordinary dolly, and it can thus be 
used in places—such as between the two angle- 
iron rings used in some wheels—where the ordi- 
nary dolly could not be introduced. When this 
second dolly is in use the plunger of the machine 
carrying the rivetting die or ‘‘ snap” is by a — 
addition prolonged past the ordinary fixed dolly 
head. e arrangement is altogether a very con- 
venient one. 

The boilers of various sizes and classes turned out 
at the Stamp End Works are all made strictly to 
certain stan dimensions, the tube-plates — 
all carefully drilled, and the other plates punch 
to gauge and template. Besides the boiler-making 
plant, the boiler shop also contains in one corner 


a small rolling mill used for rolling Gray’s well- 
known patent plates of which Messrs. Clay- 
ton and Shuttleworth are the sole manufacturers. 


These beater plates are rolled of mild Bessemer 
steel, and they are flat on one side and convex on 
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SELF-ACTING PUNCHING MACHINE AT THE STAMP END WORKS, LINCOLN. 


CONSTRUCTED BY MESSRS. MANNING, WARDLE, AND CO., ENGINEERS, LEEDS. 





the other, the convex side having diagonal rounded 
ribs formed on it during the process of rolling. ‘The 
rolls deliver these plates on to a flat table forming 
part of the machine, this table being furnished on 


(For, Description, see Page 111.) 








momentum of the wheel causes the arms to be 
moved from an inclined to a vertical position, the 


| wheel itself thus being raised clear of the floor. 
| When thus raised it can, of course, be turned on 


one side with a screw press, by means of which each | 


plate is flattened before it becomes cold. 
cellent performance of these beater plates is now 


The ex- | 


very generally recognised, and Messrs. Clayton and | 
| out the establishment to reduce manual labour to a 


Shuttleworth, besides using them on their own 
machines, supply them largely to other makers. 
Another tool in the boiler shop, of which we have 
not yet spoken, is the drilling machine employed 
for drilling the holes in the tyres of the iron wheels. 
In the construction of the drilling machine itself 
there is nothing peculiar, but the means adopted 
for holding the wheels whilst being drilled are so 
convenient as to well deserve a few words of expla- 
nation. The ordinary table of the drilling machine 
is removed, and almost directly beneath the drill 
spindle are placed two arms, hinged to a floor plate, 
80 that they are situated about § in. or 10 in. apart, 
and so that, when not in use, they stand somewhat 
inclined to the floor line. 
these arms are hollowed out, so as to form bearings 
for the axis carrying the wheel to be drilled. When 
a wheel is brought to the machine an axis is 
through the hole in its boss, and it is then ro 
¢ arms just mentioned, so that its axis falls into 


At their upper ends | 


its axis so as to bring any desired point in its cir- 
cumference under the drill. We have described 
this contrivance because, although of but a simple 
character, it well illustrates the care taken through- 


minimum, and to enable each machine to turn out 
the maximum amount of work by avoiding un- 
necessary delay in fixing the articles to be operated 
upon. 


Besides the machines, of which we have already | 


spoken, the engine in the boiler shop drives the 
pumps for supplying water to the accumulator, the 
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| 1600 revolutions per minute. The gearing runs 

smoothly and uietly , the fan is found to take much 
less power to drive, and there has been a material 
saving effected in belts, so that the plan is alto- 
gether well worthy of imitation. 


Tue Founprigs. 

There are two distinct foundries, the larger one 
being devoted to the production of ordinary —- 
_ and the smaller being used for making the malleable 
castings, of which so many are used im the con- 
struction of thrashing i &e, The larger 
foundry measures 130 ft. by 100 ft., and outside it, 
as shown in the plan, are p two 5-ton cupolas. 
| One of these cupolas is generally in use at one time, 
| and from 12 to 15 tons of iron can be run per day. 





bolt-making, saw, and other machinery, in the | A hoist worked from the shafting serves to raise the 


smith’s shop, and the fan for supplying air to the 
foundry cupolas. This fan, we may mention, was 
at one time a source of much trouble, the engine 
driving it having its full work to do, and the tight- 
ness of the straps necessary to drive the fan ma- 
terially increasing its load. Under these circum- 


| stances, and to avoid the wear and tear of belts, 
| Mr. George Wilkinson, the manager of the engine 


poe 
led to | 


the hollows at their upper ends. These hollows | 


are cut away on one side to allow the axis to pass into 
them, but on the axis striking the other side the 





department of the Stamp End Works, determined 
to drive the fan by gearing, and the experiment has 
proved a perfectly successful one. e gearing 
used consists of a cast-iron pinion on the fan shaft, 
driven by a mortice wheel, the ratio of the wheel 
and pinion being 3 to 1, and the fan shaft making 


| charging barrows with the coke and pig iron to the 


charging doors of the cupolas, and close is a 
loam mill, and also a mill for grinding the “ black- 
ing” for the moulds. Within the foundry is a fine 
10-ton hydraulic crane, placed so as to command 
the two furnaces, and also a horizontal bar 
which can be raised or lowered by Sdnatte power, 
and which is fitted with a travelling carriage, from 
which hang slings by which moulds or castings can 
be lifted 


The adoption by Messrs. Cla: and Shuttle- 
worth of seta stanton subteran Sor this Spnioue 
parts of their engines and machines, enables them 
to adopt machine moulding to an enormous extent, 
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and no visitor to their foundry can fai] to be struck 
with the number of moulding machines with which 
it is provided. Thus there are separate machines 
for cylinder covers, for governor balls, for brackets, 
for belt pulleys, for eccentrics, for flywheels, and 
for a host of other articles, which it is unnecessary 
that we should recapitulate here. Large sums have 
undoubtedly been sunk in preparing the iron 
patterns for these various machines, but this capital 
has been well expended, and has been amply repaid, 
not merely by the diminished cost of moulding b 
the use of the machines, but by the fact of suck 
machines enabling a far better class of work to he 
turned out than is procurable by hand labour. 

Adjoining the foundry on one side isa large open 
yard containing a travelling crane for moving the 
foundry boxes, while on the other side, adjoir 
the cupolas, is the * fettling” shop, where the c 
ings are cleaned before being geyt to dae machine 
shop or elsewhere where they are required. And 
here we may remark that the castings turned out at 
the Stamp End Works are fully equal as regards 
* cleanness” and finieh to those turned ont at any 
works with which we are acquainted, and this is 
especially true of the cylinder castings. Messrs. 
Clayton and Shuttleworth now cast the pairs of 
cylinders for their double cylinder engines with 
their valve chest and steam jackets all in one piece, 
and excellent castings they are. 

Facing the * fettling” shop and the malleable iron 
foundry, are the sand-sheds, and at the end of these 
latter the case-hardening fitted with 
furnaces of the usual pattern. The axle arms for 
the engines and machines, however, are not hardened 
in these furnaces, but are placed upright in a slowly 
burning coal and coke fire owtaide the case-harden- 
ing house. After having been allowed to remain ig 
this fire sufficiently long for their surfaces to have 
abeorbed the required amount of carbon from the 
heated fuel, they are lifted by a simple crane and 
dipped vertically into the lock alongside. It is 
found that foraxle arms this simple method of case- 
hardening auswers better than any other which has 
been tried, and we believe that there are many 
other cases in which it could be advantageously 
adopted, 


18 house 


Tue Surras’ Suor. 

A few years ago the Stamp End Works were 
visited by a deputation of officials from our various 
Government dockyards, whose object was to inquire 
into the details ef the system of management for 
which Messrs. Clayton and Shuttleworth had earned 
a well-deserved reputation. On inspecting the 
smiths’ shop and iron stores, however, the official 
minds received @ shoek, the severity of which can 
be well understood by those conversant with ‘ red 
tape” practices. As a general rule in a Government 
establishment, if a smith has to make ever such a 
trifling article, an order is required for the iron 
used, and if from any cause that iron is spoiled there 
have to be further orders and requisitions, all en- 
tailing a vast waste of valuable time, and possess- 


ing the sole benefit of giving employment to a staff | 
At the Stamp End Works, on the} American design, constructé d by Messrs. Platt | da 


of bookkeepers. 


other hand, the iron stores adjoin the smiths’ shop, Brothers, of Oldham. 
and are quite open te it, each smith helping himself | 


to such iron as he requires, an apparently free and 
easy system which those imbued with Government 
routine must have regarded with feelings akin to 
horror. ‘The system, however, is an excellent one. 
So long as the forernen do their duty it entails no 
waste of tren, and it saves that which is much more 
valuable, namely, the men’s time. The iron taken 
into store is of course weighed, and an account is 
also kopt of the forgings, &c., sent out, so that no 
waste could vo on without being discovered. 

‘The smiths’ shop iteelf is 180 ft. long by $0 ft. 
wide, and it contains fifty-six fires disposed in two 
double rows, the punching and shearing machines, 
and some of the steam hammers being arranged in 
a row down the centre. ‘There are altogether six 
steam hammers of various sizes in the shop, these 
hammers being at the free disposal of the smiths, 
and the forging being as far as possible done be- 
tween dies, of which there is a very large collection. 
At one end of the shop are the apphances for put- 
ting the tyres on wheels, and very complete they 


are. ‘the wheel to be tyred—whether of wood or 


iron—-is placed upon a table, which can be raised 
or lowered in a tank containing water, and the tyre 
having been heated in an adjoining furnace, is 
dropped over the wheel, and the whole Jowered at 
once inte the water by the descent of the table on 
which it is supported. 


| the inner ends of the spokes being roughened, so | 
ithat the cast metal may obtain a good hold on| 
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P ENGINEERING. 
” When it is considered that Mesara, Clayton and | 


Shuttleworth use considerably over 7000 wheels 
per annum, it will be evident that wheel-making 
constitutes a very im nt branch of their busi- 
ness, and of this fact a visitor to their works is con- 
stantly kept in mind, wheels in various stages of 
completion beimg found almost everywhere. Of 
the constructiog, of the wooden wheels we shall 
speak hereafter when describing the ‘‘ machine side” 
of the works, but of the iron wheels, which have 
of late years been largely employed by the firm, it 
may be as well that we should say a few words 
here. Maiy of our readers are, no doubt, familiar 





with these wheels; but for the benefit of those 
who are not, we may describe them briefly. These 
wheels; then, haye cast-iron bosses, and the spokes, 
which are of flat irom, are ‘‘ staggered” in the boss, | 
ané are united to the tyre by angle-iron rings. In | 
the case of the Ordinary engine wheels, the arms all 
abut against the ceptre of the width of the tyre, | 
bit in the broad wheels used for traction engines, 
there are two lines of abutment, the alternate spokes 
@oéssing éach other. Thus, those springing from 
the inner end of the boss abut against the tyre at 
points distant about one-third its width from the 
outer edge, and vice rersd. In making one of these 
wheels, the arms having being forged to shape, are 


placed in a mould, and the boss cast on to them, | 
i 


them. ‘The “centre” thus made is then passed on 
to the turnery, where the boss is bored and screwed, 
and the arms cut to an exact length by machines, of 
which we shall speak in due course. The centre thus 
finished, is then ready to receive the apgle-iren rings 
and tyre, and the latter being put on in the smiths’ | 
shop ix the manner we have mentioned. Especial care 
détaken thatthé endsof the spoke® bear closely against 
the tyre, the weight being thus transynitted to the! 
latter direct, and not through the rivets by which the | 
arms and angle rings are connected. dm the ordi- 
nary wheels the outer angle-iron ring, too, is made 
slightly larger than the other, and the tyres used 
are of such section that they are taperth outside 
and have a ledge inside, against which the larger 
angle-iron ring rests when the ‘ centre” is dropped 
into its place. This peculiar section of tyre, be- 
sides giving the proper taper to the outside of the 
wheels and forming a convenient “ stop” by which 
the correct position of the centre is insured when 
the wheels are being put together, also gives a tyre 
with an extra thickness on the inner side, where the 
greatest wear takes place. The wheels, after reé 
ceiving their tyres, are passed on to the boiler shop, 
where the -holes are drilled through the tyfes and 
angle-iron rings by the machines already mentioned, 
and where the rivetting-up is performed. 

Leaving other matters connected with the wheels 
for future consideration, we must, however, pro- 
ceed with our description of the smiths’ shop. 
That end of the shop most distant from the tyre 
furnaces is devoted to the bolt-making fires and 


proper form, and blows are delivered on its end by 
a heavy monkey. swung by three men. 

Of the various minor mechanical contrivances, 
and of the many ways in which sets of dies used 
under the steam hammers are made to facilitate the 
production of good and accurate forgings at a 
moderate rate, it would be impossible for us to give 
a detailed account here, even if it were desirable 
that we should do so; and we must therefore pass 
on to other parts of the works merely remarking 
that in the smiths’ shop, as elsewhere, in the Stamp 
End Works, every advantage is taken of the benefits 
to be derived from a careful division and classifica- 
tion of labour. 

(To be continued.) 


IRON ARCHES. 
(Continued from Page 83.) 
Provostrion VIL. 7o form the explicit value of M, for 
every point of the arch. 

In the expression for M, arrived at in Proposition 
Iil., the-value just indicated for H is to * sub- 
stituted, It (the value for H) multiplies 

R (cos §—cds a). 


Prorvostrion VIII. Yo find the place where the bending 
moment is greatest. 

Since @ and d are supposed constant, M must be 
maximum at such place or places. Therefore, 
differentiating the expression for M, arrived at in 
Proposition III., and omitting the multiplier R, 
we get 
O= —-(a4R + I) sin 0+a4K (sin 6 + cos 6) + 

cos 8, 


» 
* 


r 
0=—Hsin6+e¢4R~x cos 6+ cos @. 


=) 


This equation can be solved only in a numerical 
form. ‘The point or points indicated by it corre- 
spond to maxima of the beridifig widtient. 

There is, however, another most important break - 
ing point, which the investigation by evanescence of 
the differential coefficient fails to indi ; and the 
reason is very remarkable. In forming the value 
of M (Propositiom IIL), we have taken the me- 
chanical moments of all the forces om the left of P, 
namely, of abutment reactions, and of weight of 
the arch on the left of P. If, in this manner, we 
investigate the bending moments at successive 

ints, from A towards W, always taking forces on 
the left of P, We Have still only abutment reactions, 
and arch on the left of P. Bat if we continue on 
the same system of always taking forces on the 
left of P, as soon a’ we pass the weight we have 
the weight W in addition to the abutment re- 
actions and. arch on the left ef P. Here is a new 
element introduced. In consequence of this, the 
furiction expressing M is disedntinuous ; es changes 
per saltum at W, and we have no evidence from 





lant. Here is to be found one of Ryder's swag- 
ing machines, and a peculiar “ heading” machine of | 


dM 


whether M is there maximum or not. Usually 


This machine consists of a | ("°% invariably) in such te M is maximum or 
vertical screw, enclosed in a frame which formes | SUauaum ; and der 80 here, eIng maximum nega- 
: » 6 1 amie 1. | tive (as will easily be perceived from the nature of 
guides for four “‘ tups” corresponding to four anyils meget heii tek 
on the sides of the machine. As the central screw the force 4 ye or ten fens hee wreak the crown 
revolves these “tups” are lifted, each of them, as | downwards with eae 
it reaches the top of its travel, being disengaged | 
from the screw, and held in its raised position by aj 
simple detent. A bolt to be headed is placed head- | 
end uppermost in a hale in one of the anvils, and | 
the corresponding *‘ tup” is released by pressing on | 
a treadle, when it of course falls, and the heading | 
die attached to it forms the head of the bolt. As} 
soon as the blow has been struck the serew, which | Substituting this value of H in the equation arrived 
is continually revolving, raises the *‘ tup” again, | at in Proposition I11., we get for the bending mo- 
ready to be again released when necessary, The ment M at any point, R x the following quantity 


Example : 
Let «= 60° 
The equation in Proposition VI. for the determina- 
tion of I will be found to give 


H=wb Rx.7854+4 x 1.961 





four * tups” can of course be fitted with dies suit- con We 3 - 
able for digerent sizes and forms of heads, and the | (ob Rx1.785+ 2 x 1.261) (cos d~ 4) + 
| machine is altogether a simple one, capable of turn- 
| ing out a large quantity of work. ; 
Close te this machine are several “olivers” or 
| foot hammers, also used for bolt making, while not i 
| far distant are the appliances for making the bent | 
| crankshafts which Messrs. Clayton and Shuttle- | 
| worth, like mest portable engme makers, usually 
employ for their engines. These crankshafts are 
;made by bending a plain round bar, the bar being | 
| sufficiently ‘ upset ” at the points where the bends | 
jare made, so that it maintains the circular section | 
j throughout. During the. ‘* upsetting” the. bent 
shaft is firmly clipped between cast-iron dies of the 


ab R (p. sin o— 207)+5 (sin 6.866), 


and in like manner the equation which determines 
the place of maximum bending momient (Propo- 
sition VITI.) becomes by substitution 

0=(—abk x.185 — Ex1.261) an O+ 





abR x 6. cos +S xcon 4 


To proceed further we must assign a numerical 
value to W, and we shall make three suppositions 
as follows : 
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Supposition 1. 
tet w=0 
The equation for place of greatest moment be- 
comes 
— .785 sin § + geos @=0 ortan f= - a 
450 
The solutions of this are sensibly 6=0° = 49° 
Hence the two breaking places are at 6=0* @= 45° 
‘The expression for bending moment becomes 
M=aé R* x $ 1.785 (cos 6— §)+(4. sin 6—.907)} 
when @=0 this beconres Me. 4.63? x.014 
when @=45° it becomes M= + a 6R*x .018 
(The Degative sign in the first valite of M denotes 
that the joint opens below). 
Hence the weakest place is at 45°. 
Supposition 2. 
Let W=R. a. b. 
arly, but not quite, the same as suppos 


(This is ne 
| on the crown=weight of one-half 


ng that the load 

of the arch). 

One solution for the place of greatest bending 

ioment is g=0, the otheris given by the « — 
40.5 


L.416 


1418 
1.4 ) 


sin a+ (6@- 4) cos 60 or tan @= 


e solution of which is 64)" mearly. 
lhe expression for bending momeht becomes 


M=w b R?x {2.416 x cos @-46. sin 6-4 sin 6 — 2.548) 
when @=0 this becomes M——aé R* %,142 
when @=41° it becomes M= +a 4 R* x .072 

Hence the weakest place is the crown of the arch. 

The bending moment at the crown is ten times as | 


haunch is 


reat as in supposition 1: that at the 
four times a8 great. 


Supposition 3. 
Let W=2 Rab. 


This is nearly the same as supposing that the | 


load on the crown= weight of the whole arch.) 


One solution for the place of greatest bending | 


ment is @=0. The other is given by the equation 
_ 1+] 
9.046. sin @ +(6+1) cos d=0 or tan ¢=_ 
2.046 
he solution of this equation is 6=39° nearly. 
Che expression for bending moment becomes 


M =ah R?x } 3.046 x cos 6+. sin 6-+-sin 6—3.296 § 


when 6=0 this becomes M = —a/ R*x.250 
when 6=39° it becomes M—+a4 R? x .128 


fence the weakest part is the crown, 
rhe 
than in supposition (1), 
15, Park-street, Westminster.- W. Arry. 
(To be continued.) 


SELF-ACTING PUNCHING MACHINE. 

In our account, published on another page of the present 
number, of the Stamp End Works, Lincoln, we have 
mentioned a self-acting punching machine constructed fi 


or 
Messrs. Clayton and Shuttleworth by Messrs. Manning, 
Wardle, and Co., of Leeds; and of this machine we give 
engravings on page 109, 


the machine is, in fact, constructed on the patented plans of 
their manager, Mr. Mackintyre, and Mr. Manning himself. 
Its chief peculiarity consists in the fact, that it is not only 
eapable of punching straight lines of holes, but it can pro- 
duce with equal accuracy lines of holes following curves of 
any desired radius. In making boilers, having what are 
rmed “ following joints”—that is, with rings of plates each 
forming the frustrum of a cone, and with the two ends of 
g lapping inside and outside the adjoining rings 
respectively—the edges of the plates have to be trimmed to 
ves, and the rivet holes have to be punched in lines 
parallel to these curved edges. 
this kind that the machine was specially designed, but 
the accuracy with which it punches the holes renders it a tool 
capable of rendering good service even where straight lines 
f holes only have to be made. 


eaca ring 


with. 
In our engravings, Fig. 1 is a longitudinal section, Figs. 


to the punch by the gearing, B, and punching lever, D, in | 
the ordinary way. On the crank shaft is forged a cam, ©’, | 
which actuates the taker-off, C, and which is so formed that | 
it holds the lower part of the taker-off close to the upper | 
surface of the plate when the punch is being withdrawn, and 
then raises it euddenly when the punch has risen entirely 
clear of the plate, and before the traversing carriage, N, has 
begun its forward motion for the next hole. The taker-off, 
C, is carried by the stud pin, C?, which may be raised or 
lowered to suit the different thicknesses of plates. E is a 
crank plate, to the pin of which is connected the rod, F, 
having its lower end joined toa lever (Kig.2) attached to 
and actuating the rocking t, G. At the end of the shaft, 
G, is keyed a spur pinion, H, gearing into a rack which is 
cast on the under side of the Slee pin rack, K, by which 
the lagter is made to work backwards and forwards through 
& short adjustable distance. The pim rack works in t 

slides, L, which are fixed on each side of the gantry, M; 





bending moment is eighteen times greater | 


A similar machine has been long in 
use at Messrs. Manning, Wardle, and Co.’s own works, and | 


mathematically true circles; but the amount of erfor is to 


gauges ; and it is only necessary to alter the constent number 
| 0.5 im the foregoing ‘rules to 0.520 for the outer edge, and 
| 0.437 for the imner edge of the plate. 

It was for producing work | 
| boilermakers, by which they ean with ease obtain the correct 
| angle of the guide, Z, for any required radius of circle. The 
| method of applying this table to ordinary boiler flues and 
Of course in this latter case, | 
the gear for giving the curvilinear motion may be dispensed | 
ia 
2 and 3 part transverse sections, and Fig. 4 4 plan. In | 


figures, A, A, are fast and loose pulleys placed on the | 
flywheel shaft, motion being communicated from this shaft | 


while on the side of the rack are inserted studs, or 
pins yy: Sn which acting on the pawl, 0, give 
motion to the carriage, N. 

This carriage, N, travels upon the gantry, M, ite wheels 
being on one side grooved or y-shaped, and on the other 
side made to suit the flat rail. Underneath the iage is 
attached a radial frame, N!, to which is hinged the oat, 0. 
This frame is carried at one end by the fixed stud, », upon 
which it moves to the full extent of the elreular slot in the 
quedrant, n*, to pitch of the holes to be 
ptached, by altering the angle formed by pawt, O, with 
the centre line of the pin rack, K; the limit of range in thi 
machine being from 1.6 to 2in. RB is a rod workin 
brackets. on radial frame, N'. One end of this 
tends from the side of the machine and is provided with a 
handle; the other eud is formed lkea on its under 
side. When the rod is drawn out the inclined projection 
comes in contact with the tail piece, P, and lifts the pawl, O, 
out of gear with the pins in the oblique rack; so that the 
carriage, N, can be moved by means of the handle and spur 
wheels, 1, 2, 3, 4. 

There is a table, 8, resting on the carriage, N, and sus- 
ceptible of a horizontal rotatory motion upon the gudgeon, U, 
on which it centres. The plate to be punched is cramped 
| down upen, and partakes of, whatever motion is ‘enparted to 
the table, 8. At one end of the table, 8S, is bolted a bent 
arm, V, connected by a joint pin to the movable block, X, 
which slides within the redial uide, Z. The inner end of 
| the radial guide, Z, is cameestel to, and free to revolve on, 
the stud pin, a’, fixed in the centre of the gantry. The 
outer end of the guide rests upon and is fastened by the 
bolts, b', b', to the quadrant, Z', which quadrant is graduated 
and stamped with the degrees of the circle. The result of 
the formula given hereafter determines by how many of those 
degrees the slide is to be displaced from the centre or parallel 
| line to the right hand for the outér, ‘and to the left hand for 

the inner curves, of the several diameters. 

When the machine is placed in the position shown in Fig. 
| 4, having the radial wo fixed in the middle of and parallel 
| with the gantry, it is obvious that the table, 8, and the car- 
| riage, N, will coincide and move in the same straight line, 
and thus the rivet holes will also be punched in a straight 
line. But when the radial guide, Z, is moved upon the 
| quadrant, Z!, so as to form an angle with the centre line of 
the gantry, the carriage, N, still moves forward in a straight 
| line, but the table, 8, although moved forward with the car- 
riage, N, moves on its axis in a direction corresponding to 
the angle at which the radial guide, Z, is fixed. The result 
of these combined motions is, that a curvilinear motion is 
imparted to the table, 8, and the boiler plate fixed upon it, 
the amount of curve being controlled by the angle at which 
| the radial guide, Z, is set. The guide, Z, instead of being 
| straight, as here shown, may be made of any shape or form 
| to suit the requirements of the different classes of work for 
which this machine is adapted. 

We have said that in boilers with “following” joints the 
edges of the plates forming the rings have to be curved; and 
a formula for calculating these curves and ascertaining the 
| angle marked on the quadrant, Z', at which the radial guide, 
Z, is to be placed, in order that the required curve may be 
| produeed, The principle of the action of the patent curvili- 
near motion applied to machine above described, consists, as 
we have shown, in the combination of the circular motion of 
the upper table, 8, with the angular motion obtained from 
the radial guide, Z; and the circle described on the table, 8, 
when the guide, Z,is at an angle with the centre of the 
gantry, is found by the following rules : 

a 
0.5 R’ 
when r=the radius of circle of the rivet holes ; 

» R= - arm or distance from the centre of the 
table to the centre of the sliding block, X. 

This is absolutely correct only when the centre of the table, 
| 8, coineides with the centre of the punch (in plan); but that 
eondition eannot be easily realised in this particular class of 
| machine: hence there is a slight deviation from absolute 
| precision, which it has been considered advisable to disregard 
| for the sake of the simplicity of the present arrangement. 
|The curves described by this machine are, therefore, not 


thir 
in 
ex- 











r=0.5 R cosec. a, and cosec. a= 





small that it cannot be detected by accurate steel standard 
From thesd formula a table is drawn up for the use of the 


barrels is as follows: i 
Rule lst. To find the outside radius of plate— 
WR 


t 
tule 2nd. - To find the inside radius of plate— 
wR W 


‘= 


t 
R. =radius of boiler or flue. 


sl ind’ = +», . plates at centre of outside rivet holes. 
sae" - os a - inside 
menes PW — width of plate at centre of rivet holes. 


¢ =thickness of plate. 
Specimen or Tase. 
Indes of reaped pea Column, r, Column, ?,, 
Z', on the of 


in in 


-attached to the cylinder; that the cylinder is , 


almost as fair as if drilled in their places. We 
said ing, Wardle, and Co, have long used 
the machine we have deseri in their own works, and it 
has also, we believe, been some years in use at 

£0 


Clayton and Shuttleworth’s; but it is far from bei 
generally known as from its merits it really deserves to 





ON THE DUTY OF CORNISH AND OTHER 
PUMPING ENGINES?* 
By Mr. J. B. Srarson. 

Tux author remarked at the — that a Cornish engine 
for ing water out of mines having been erected in the 
N cucastie Litibet; he was able to —< more decidedly than 
formerly as to the merits and results of this kind of engine. 
These he considers a8 very satisfactory, and contrasted very 
favourably with the results of the other engines usually em- 
ployed in the Northuroberland and Durham district. Having 
described its construction, he led to indieate that the 
differing features of the Cornish engine from other pumping 
engines were as follow ;—(1.) That it is generally worked at 
a high rate of expansion. (2.) That there is a steam jacket 
with 
felt, and in addition to this, a covering of ashes or clay about 
1 ft. thick, and then'a covering of brickwork to prevent radia- 
tion, and that there is a drain pipe from the jacket to carry 
away the water fromthe steam to the boiler. (3.) 
That the boilers and pipes are all arranged so that there is 
the least possible radiation of heat—the boi being gene- 
rally covered up with fine ashes or common'elay. In three 
trials made with the engine to ascertain its 


uty, it was 
found that the coal consumed varied from 4.4 Ib. per horse 
power per hour to5, When‘the beam was attached 


and the arrangements completed, it was found that the con- 
sumption was reduced from 4.4 Ib. to 3.6 lb., equal to a 
saving of 16 per cent., or about 400 tons per annum, 
equal, at 4s. per ton, to a saving of 801. Not only was 
there this saving, but aleo a steadier working of the 
engine. Mr. Simpson then entered upon an examination 
of the details of twelve different kinds of engines, and 
contrasted their merits with the Cornish engine. In con- 
cluding, he said—Taking the engines we have mentioned 
into consideration, we find an average duty corresponding to 
a consumption of 14 Ib. per horse power per hour. This, we 
believe, is the average duty of the Newcastle district. Where 
a duty of 4 lb. obtained, the saving in these engines alone would 
represent 40,000 tons of coal per annum, which, at 3s. per ton, 
would equal 60001. We may safely assume the total horse 
wer of engines used for —— in the Newcastle 
istrict at about 10,000, and upon the above basis of saving we 
have a very momentous sum as the result. Inmany places eos! 
may not be worth so much as 3s ton at the pit’s mouth ; 
but in the majority of cases, it will very much exceed this 
We are too much inelined to think that coal at the colliery. 
is of little or no value, and that the extra consumption of 
10 or i2 ib. per hour is not worth consideration. It must 
not, however, be forgotten that the fuel is not the only 
pecuniary part of the question, for additional consumption of 
coal means additional water, additioval repairs, additional 
wear and tear, to say nothing of additiona) mantal labour, 
and these in the aggregate are very serious items of cost. 
There is no doubt that more attention is being paid to these 
subjects than formerly, and we venture to ict that the 
time is not far distant when pumping and all other edlliery 
engines will be erected with more regard to annual economy, 
and that the effective duty of 2 or 3 gh horse power will 
be considered quite as important in them as it is now in 
London water works and in ocean steamships. 





Scearorp Rattway.—Mr. Firbank, of Newport, Mon- 
mouthshire, who eenstructed the principal pertion of the 
London end of the Midland Extension, has taken the contract 
for the Great Northern Railway, Sleaford to Bourne, 17 miles 
in length. 





Sueenvess Derescrs—On Friday evening last 4n order, 
telegraphed from the War Office, was received by the military 
authorities of Sheerness, directing them to once taky steps 
to mount the guns upon the casemated forts at Garrison 
Point, also on that of the opposite shore of the Isle.of Grain, 
and at Slough on the Thagnes side of the Ise. Itis not 
stated whether the order extends to Darnetand Hoo Forts, 
which are nearer Chatham. Of all these forte that at Gar- 
rison Point is the most formidable, the defence of Sheerness 
town and dockyard being mainly dependent upon ifs guns, 
of which it is construeted to mount 40, im two easemated tiers 
protected by enormously strong iron shields. Unfortunately 
the shields are not made, and the guns will have tobe moun- 
ted in the open ports. We believe, however, thnt the shields wall 
now be epeedily forthcoming. Fourteen guns of the heaviest 
calibre are ordered to be.first mounted on the. flank facing 
the Nore, so as to sweep the channel through which a hostile 
fleet would have to be steered in approuching Sheerness. The 
remainder of the guns will be mounted as speedily ne the 
racers ean be laid and the platforms got retdy. Much work, 
however, remains to be done, and the forte will certainly not 
be in a perfeetly defensive condition much before Christmas. 
In addition to these important works, a complete survey. is 
ordered to be made of the garrison batteries and lines of 
fortifieation, and workmen are even now pesily engnqed in 
digging out and preparing the foundation for the erection of 
a Moncrieff gun carriage on the centre bastion. — 





gantry in degrees inches. inches. 
and decimal parts. 
Degrees. 
0.00 ee Straight line ‘ Straight hoe. 
6.95 a tol42 doe Sout 
0.10 te 30071 wos 25045 
O16 é 2U0467 <a 16607 
0.20 ae 13035 wis 12628 
0.25 * 12028 dee 10018 


* Abstract of paper read before the Glasgow meeting of North 
of England Institute of Mining and Mechanieal Engmeers. 
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and no visitor to their foundry can fail to be struck 
with the number af moulding machines with which 
it is provided. Thus there are separate machines 
for cylinder covers, for governor balls, for brackets, 
for belt pulleys, for cecentrica, for flywheels, and 
for a host of other articles, which it is unnecessary 
that we should recapitulate here. Large sums have 
undoubtedly been sunk in preparing the iron 
patterns for these various machines, but this capital 
has been well expended, and has been amply repaid, 
not merely by the diminished cost of moulding b 
the use of the machines, but by the fact of Be 
machines enabling a far better class of work to be 
turned out than is procurable by hand labour, 
Adjoining the foundry on one side isa large open 
yard containing 4 travelling crane for moving the 
foundry boxes, while om the other side, stint 
the eupolas, is the + fettling” shop, where the c 
ings are cleaned before being sept to the machine 
shop or clsewhere where they are required. And 
here we may remark that the castings turned out at 
the Stamp End Works are fully equal as regards 
* cleanness” and finish to those turned ont at any 
works with which we are acquainted, and this is 
especially true of the cylinder castings. Mesars. 
Clayton and Shuttleworth now cast the pairs of 
cylinders for their double cylinder engines with 
their valve chest and steam jackets all in one piece, 
and excellent castings they are. ) 
Facing the * fettlng” shop and the malleable iron | 
foundry, are the sand-sheds, and at the end of these 
latter ia the case-hardening house fitted with 
furnaces of the usual pattern. The axle arms for 
the engines and machines, however, are not hardened 
in these furnaces, but are placed upright in a slowly 
burning coal and coke fire owteide the case-harden- 
ing house. After having been allowed to remain in 
this fire sufficiently long for their surfaces to have 
absorbed the required amount of carbon from the 
heated fuel, they are lifted by a simple crane and 
dipped vertically into the lock alongside. It ig 
found that foraxle arms this simple method of case- 
hardening auswers better than any other which has 
been tried, and we believe that there are many 
other cases in which it could be advantageously 


adopted. 





‘Tue Surrus’ Sror. 


A few years ago the Stamp End Works were 
visited by a deputation of officials from our various 
Government dockyards, whose object was to inquire 
into the details ef the system of management for 
which Messrs. Clayton and Shuttleworth had earned 
a well-deserved reputation. On inspecting the 
smiths’ shop and iron stores, however, the official 
minds received a shock, the severity of which can 
be well understood by those conversant with * red 
tape” practices. As a general rule in a Government 
establishment, if a smith has to make ever such a 
trifling article, an order is required for the iron 
used, and if from any cause that iron is spoiled there 
have to be farther orders and requisitions, all en- 
tailing a vast waste of valuable time, and possess- | 
je benefit of giving employment to a staff | 
of bookkee pers 





ing the « 
At the Stamp End Works, on the | 
other hand, the iron stores adjoin the smiths’ shop, | 
and are qute « pen to it, each smith helping himself | 
to «veh ivon as he requires, an apparently free and | 
easy system which those dee with Government 
routine must have regarded with feelings akin to 
horror. ‘The system, however, is an excellent one. 
So long as the foremen do their duty it entails no} 
waste of tron, and it saves that which is nuch more | 
valuable, namely, the men’s time. ‘The iron taken | 
into store is of course weighed, and an account is | 

kept of the forgings, &c., sent out, so that no 
waste could go on witheut being discovered. 

he smiths shop iteelf is )SO ft. long by SO ft. | 


| 
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When it is considered that Messrs. Clayton and | proper form, and blows are delivered on its end by 
Shuttleworth use considerably over 7000 wheels | @ heavy monkey swung by three men. 

per annum, it will be evident that wheel-making| Of the various minor mechanical contrivances, 
constitutes a very important branch of their busi-| and of the many ways in which sets of dies used 
ness, and of this fact a visitor to their works is con-| under the steam hammers are made to facilitate the 
stantly kept in mind, wheels in various stages of | production of good and accurate forgings at a 
completion beimg found almost everywhere. Of | moderate rate, it would be impossible for us to give 
the construction of the wooden wheels we shall|a detailed account here, even if it were desirable 
speak hereafter when describing the ‘‘machine side” | that we should do so; and we must therefore pass 
of the works, but of the iron wheels, which have | on to other parts of the works merely remarking 


=e eo 





of late years been largely or by the firm, it that in the smiths’ shop, as elsewhere, in the Stamp 


be 4 that we should say a few words 
ra fasts gur readers are, no doubt, familiar 
with these wheels; but for the benefit of those 
who are not, we may describe them briefly. These 
wheels, then, haye cast-iron bosses, and the spokes, 
which are of flat iron, are ** staggered” in the boss, 


are united to the tyre by angle-iron rings. In| 
the case of the ordinary engine wheels, the arms all | 


abut against the centre of the width of the tyre, 
bait in the broad wheels used for traction engines, 
there are two lines of abutment, the alternate spokes 
Goéseing each other, ‘Thus, those springing from 
the inner end of the bogs abut against the tyre at 
points distant about one-third its width from the 
outer edge, and vice cersé. In making one of these 
wheels, the arms having being forged to shape, are 


placed in a mould, and the boss cast on to them, | 


the inner ends of the spokes being roughened, so 
that the cast metal may obtain a good hold on 
them. The “ centre” thus made is then passed on 
to the turnery, where the boss is bored and screwed, 
and the arms cut to an exact length by machines, of 
which we shall speak in due course. ‘The centre thus 
finished, is then ready to receive the angle-iren rings 
and tyre, and the latter being put on in the smiths’ 
shop in the manner we have mentioned, Especial care 
iétaken thatthe enidsof the spoke#bear closely against 
the tyre, the weight Being thus transmitted to the 
latter direct, and not through the rivets by which the 
arms and angle rings are connected. in the opdi- 
nary wheels the outer angle-iron ring, toa, is made 
slightly larger than the other, and the tyres used 
are of such section that they are tapered outside 
and have a ledge inside, against which the larger 
angle-iron ring rests when the ‘ centre” is dropped 
into its place. This peculiar section of tyre, be- 
sides giving the proper taper to the outside of the 
heel sa forming a convenient *‘ stop” by which 
the correct position of the centre is insured when 
the wheels are being put together, also gives a tyre 
with an extra thickness on the inner side, where the 
greatest wear takes place. ‘The wheels, after reé 
ceiving their tyres, are passed on to the boiler shop, 
where the -holes are drilled through the tyres and 
angle-iron rings by the machines already mentioned, 
and where the rivetting-up is performed. 

Leaving other matters connected with the wheels 
for future consideration, we must, however, pro- 
ceed with our description of the smiths’ shop. 
That end of the shop most distant from the tyre 
furnaces is devoted to the bolt-making fires and 
plant. Here is to be found one of Ryder’s swag- 


ing machines, and a peculiar “ heading” machine of | 


American design, constructed by Messrs. Platt 
Brothers, of Oldham. ‘This machine consists of a 
vertical screw, enclosed in a frame which forms 
guides for four *‘ tups” corresponding to four anvils 
on the sides of the machine. As the central screw 
revolves these “tups” are lifted, each of them, as 


| it reaches the top of its travel, being disengaged 


from the screw, and held in its raised position by a 
sunple detent. A bolt to be headed is placed head- 
end uppermost in a hole in one of the anvils, and 


the corresponding “ tup” is released by pressing on 

’ - $ » ' 
a treadle, when it of course falls, and the heading | 
die attached to it forms the head of the bolt. As/| 


8OOn AB the blow has bec n struck th: screw, which 


wide, a t contains fifty-six fires disposed in two | is continually revolving, raises the ‘+ tup” again, 
double rows, the punching and shearing machines, | ready to be again released when necessary. The 


of the steam hammers being arranged in | 
There are altegether six 
rs of various sizes in the shop, these 


and some 
a row down the centre 


hammers being at the free disposal of the smiths, 
aud the forging being as far as possible done be- | 

Rete | 
tween dies, of which there is a very large collection. | 


shop are the appliances for put- 


ting the tyres on wheels, and very complete they 
are ihe wi to | tyred whet he r of wood oT 
iron—is placed uy a table, which can be raised | 
or lowered in a tank ta g . and the tyre 
ving been hea : furnace, is 
dropped over v i e lev iat 
‘ i { t ul n 


, 4 ankshafta which Messrs. 


four « tups” can of course be fitted with dies suit- | 


able for different sizes and forms of heads, and the 
machine is altogether a simple one, capable of turn- 
g out a large quantity of work. 

Close to this machine are several “ olivers” or 
foot hammers, also used for bolt making, while not 
far distant are the appliances for making the bent 

t Clayton and Shuttle- 
worth, like mest portable engine makers, usually 
employ for their engines. These crankshafts are 
made by bending a plain round bar, the bar being 
sufficiently ** upect 
are made, so that it maiatains the circular section 
throughout, During the. ** upsetting” the bent 


inv 


| Shait is firmly chipped between cast-iron dies of the 


at the points where the bends | 


| End Works, every advantage is taken of the benefits 
| to be derived from a careful division and classifica- 


| tion of labom 
(To be continued.) 


IRON ARCHES. 


(Continued from Page 83.) 


' 
| Provosrrion VIL To form the explicit value of M, for 
every point of the arch. 

In the expression for M, arrived at in Proposition 
Tif.; the-value just indicated for H is to be sub- 
It (the value for H) multiplies 

K (cos §—cos ox). 


| 

| Prorosrrion VIII. To find the place where the bending 
| moment 18 greatest. 

| Since a and / are supposed constant, M must be 
jmaximum at such place or places. ‘Therefore, 
| differentiating the expression for M, arrived at in 
Proposition L1., and omitting the multiplier R, 
we get 

—~(aiR + Wj sin 6+ a4RK (sin 6 + Ocos 6) + 


cos 0, 


stituted, 


or 
0=—H sin é+¢4Rx 4 cos 640 cos @. 


This equation can be solved only in a numerical 
form. The point or points indicated by it corre- 
spond to maxima of the betiditig midiient. 

There is, however, another most important break- 
ing point, which the investigation by evanescence of 
the differential coeflicient fails to indicate ; and the 
reason is very remarkable. In forming,the value 
of M (Propositiom.1IL.), we have taken the me- 
chanical moments of all the forces onthe left of P, 
namely, of abutment reactions, and of weight of 
the arch on the left of P. If, in this manner, we 
investigate ‘the bending moments at successive 
soints, from A towards W, always taking forces on 
the left ‘Of P. We have still only abutment reactions, 
and arch on the left of P. But if we continue on 
the same system of always taking forces on the 
left of P, as soon a& we pass the weight we have 
the weight W in addition to the abutment re- 
actions and arch on the left ef P. Here is a new 
element introduced. In consequence of this, the 
furiction expressing M is discontinuous; ou 

a9 
per saltum at W, and we have no evidence from 
|\dM 
ida 
| (not invariably) in such cases, M is maximum or 
| minimum ; and it is so here, being maximum nega- 
tive (as will easily be perceived from the nature of 
| the forces’ action), or tending to break the crown 
| downwards with maximum force. 


a 


changes 





whether M is there maximum or not. 


Usually 


Example: 
Let «= 60° 
The equation in Proposition VI. for the determina- 
| tion of I will be found to give 


H=ob Rx.785+4 x 1.961 


| . . . . . 
| Substituting this value of Il inthe equation arrived 
}at in Proposition II1.. we get for the bending mo- 
|ment M at any point, Rx the following quantity 


(ab Rx1.785+ © x 1.961) (eos #- $) + 


ab R (9. sin 6—.207)+% (sin 6 —.866), 


and in like manner the equation which determines 
jthe place of maximum bending moment (Propo- 
| sition VIII.) becomes by substitution 

- 


0=(— ad Rx.785— he 1.261) sin @+ 

ai x 6. cos +e x cos 4 
| To proceed further we must assign a numerical 
j value to W, and we shall make three suppositions 
\ as follows: 




















= 
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Supposition 1. while on the side of the rack are inserted studs, or} The work turned out by the machine is admirably e 
fe W—0 pins equally pi which acting on the pawl, O, give aad & bis tae Maeeheas tf ctgaisieg a> tomptiios ant 
[he equation for place of greatest moment be- | ™otien to t N dispensing with much hand labour. 1 


comes 
wee af fi) 
— .785 sin § + cos @=0 or tan é= : 
+430 
The solutions of this are sensibly 6=0° §= 45° 
Hence the two breaking places are at 6=0® @= 45° 
‘The expression for bending moment becomes 
M=aé R*x $1.785 (cos @— 4) +(0. sin 6—.907)} 
when @=0 this becomes Mam — 46? x.014 
when @=45° it becomes M= + a 6R*x.018 
The Regative sign in the first value of M denotes 
that the joint opens below). 


Henee the weakest place is at 45°. 
Sunpposition 9. 
Let W=R. a. b. 
This is nearly, but not quite, the same as suppos- | 
that the load on the crown = weight of one-half 
i the are h e 
One solution for the place of greatest bending 
moment is g=0, the other is given by the equation 
ro : 6+0.5 
1.416. sin @ + (6+ ) cos 4—) or tan @= : , 
1.416 
the solution of which is @=—=4)° nearly, 


rhe expression for bending moment becomes 


M h R?x {2.416 X cos 946. sin 6-4-3 sin 6 — 2.548} 
when §@= this becomes M = —a é R* %.142 
when @=41° it becomes M=+a 4 R* x .072 
Hence the weakest place is the crown of the arch. 
rhe bending moment at the crown is ten times as 
great as in supposition 1: that at the haunch is 


four times as great. 
Supposition 3. 
Let W=2 Rad. 
(This is nearly the same as supposing that the 
load on the crown= weight of the whole arch.) 
One solution for the place of greatest bending 
ment is @=0. The other is given by the equation 
2.146. sin @ +(6+1) cos é=0 or tan = +1 
* 2.046 
rhe solution of this equation is é=39° nearly. 
rhe expression for bending moment becomes 
ab Rex §3.046 x cos 6486. sin 6-+-8in 6—3.296} 
when 6=0 this becomes M = —a@d R?*«.250 
when @=39° it becomes M@—+aé R* x .128 
Ifence the weakest part is the crown, 
rhe bending moment is eighteen times greater 
than in supposition (1). 
15, Park-street, Westminster. 
(To be continued.) 
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SELF-ACTING PUNCHING MACHINE. 

In our account, published on another page of the present 
number, of the Stamp End Works, Lincoln, we have 
mentioned a self-acting punching machine constructed for 
Mesars. Clayton and Shuttleworth by Messrs. Manning, 
Wardle, and Co., of Leeds; and of this machine we give 
engravings on page ‘109, A similar machine has been long in 
use at Messrs. Manning, Wardle, and Co.’s own works, and 


the machine is, in fact, constructed on the patented plans of } 


their manager, Mr. Mackintyre, and Mr. Manning himself. 
I culiarity consists in the fact, that it is not only 
capable of punching straight lines of holes, but it can pro 

duce with equal accuracy lines of holes following curves of 
any desired radius. In making boilers, having what are 
“ following joints” —that is, with rings of plates each 


ts chiel P 


rming the frustrum of a cone, and with the two ends of 
each ring lapping inside and outside the adjoining rings 
respectively—the edges of the plates have to be trimmed to 
‘ 


and the rivet hol 


parallel to these curved edges. It was for producing work 

this kind that the machine was specially designed, but 
the accuracy with which it punches the holes renders it a tool 
capable of rendering good service even where straight lines 
of holes only have to be made. Of course in this latter case, 


res, 


es have to be punched in lines 


the gear for giving the curvilinear motion may be dispensed | 


Ww th 
In our engravings, Fig. 1 is a longitudinal section, Figs. 


and 3 part transverse sections, and Fig. 4 a plan. In 


these figures, A.A, are fast and loose pulleys placed on the | 


flywheel shaft, motion being communicated from this shaft 
to 
the ordinary way. On the crank shaft is forged a cam, C', 
whieh actuates the taker-off, C, and which is so formed that 
t holds the lower part of the taker-off close to the upper 


clear of the plate, and before the traversing carriage, N, has 
begun its forward motion for the next hole. The taker-off, 
©, 1s carried by the stud pin, C?, which may be raised or 
towered to suit the different thicknesses of piates. E is a 
crank plate, to the pin of which is connected the rod, F, 
having its lower end joined to a lever (Kig.2) attached to 
and actuating the rocking shaft, G, At the end of the shaft, 
(, is keyed a spur pinion, H, gearing into a rack which is 
cast on the under side of the oblique pin rack, K, by which 
the latter is made to work backwards and forwards through 
& short adjustable distance. The pim rack works in t 

slides, L, which are fixed on each side of the gantry, M; 


the punch by the gearing, B, and punching Jever, D, in | 


; 
; All in 
| inches. 
*urface of the plate when the punch is being withdrawn, and | 
then raises it suddenly when the punch hes risen entirely | 


This carriage, N, travels upon the gantry, M, its wheels 
being on one side grooved = yeoess, and on the other 
side made to suit the flat rail. Underneath the iage is 
attached a radia! frame, N', to which is hinged the pawl, O. 
This frame is carried at one end by the fixed stud, », upon 
which it moves to the full extent eircular in the 
quadrant, »*, so as to vary the pitch of the holes to be 
punched, by altering the angle formed: by the pawl, O, with 
the ine of the pin rack, K; the limit of range in this 
ing from 1.6 to 2in. K is a tod working in 
brackets. on radial frame, N', One end of this rod ox- 
tends from the side of the machine and is vided with a 
handie ; the other is formed like a on its under 
side. When the is drawn out the iticlined projection 
comes in contact with the tail piece, P, and lifts the pawl, O, 
out of gear with the pins in the oblique rack; so that the 


wheels, 1, 2, 3, 4. 

There is a table, 8, resting on the carriage, N, and sus- 
ceptible of a horizontal rotatory motion upon the gudgeon, U, 
on which it centres. The plate to be punched is cramped 
down upen, and partakes ot, whatever motion is im rarted to 
the table, 8. At one end of the table, 8, is bolted a bent 
arm, ¥, connected by a joint pin to the movable block, X, 
which slides within the sedial. uide, Z. The inner end of 
the radial guide, Z, is connected to, and free to revolve on, 
the stud pin, a’, fixed in the contre of the gantry. The 
outer end of the guide reste upon and is fastened by the 
bolts, 4', 5", to the quadrant, Z’, which quadrant is graduated 
and stamped with the degrees of the circle. The result of 
the formula given hereafter determines by how many of those 
degrees the slide is to be displaced from the centre or parallel 
| line to the right hand for the outer, and to the left hand for 

the inner curves, of the several diameters. 

When the machine is placed in the position shown in Fig. 
| 4, having the radial guide fixed in the middle of and parallel 
with the gantry, it is obvious that the table, 8, and the car- 
rings. N, will coincide and move in the same straight line, 
and thus the rivet holes will also be punched in a straight 
line. But when the radial guide, Z,is moved upon the 
quadrant, Z), so as to form an angle with the centre line of 
the gantry, the carriage, N, still moves forward in a straight 
line, but the table, S, although moved forward with the car- 
riage, N, moves on its axis in a direction corresponding to 
the angle at which the radial guide, Z, is fixed. the result 
of these combined motions is, that a curvilinear motion is 
imparted to the table, 8, and the boiler plate fixed upon it, 
the amount of curve being controlled by the angle at which 
the radial guide, Z, ia set. The guide, Z, instead of being 
straight, as here shown, may be made of any shape or form 
to suit the requirements of the different classes of work for 
which this machine is adapted. 

We have said that in boilers with “following” joints the 
edges of the plates forming the rings have to be curved; and 
| a formula for caleulating these curves and ascertaining the 
| angle marked on the quadrant, Z’, at which the radial guide, 
Z, is to be placed, in order that the required curve may be 
produeed. The principle of the action of the patent eurvili- 
near motion applied to machine above described, consists, as 
we have shown, in the combination of the circular motion of 
the upper table, 8, with the angular motion obtained from 
the redial guide, Z; and the circle described on the table, 8, 
when the guide, Z,is at an angle with the centre of the 
gantry, is found by the following rules : 








r=0.5 R cosec. a, and cosec. ax" ; 

05 R 

when r=the radius of circle of the rivet holes ; 

-~ = - arm or distance from the centre of the 
table to the centre of the sliding block, X. 

This is absolutely correct only when the centre of the table, 
8, coincides with the centre of the puneh (in plan); but that 
eondition eannot be easily realised in this particular class of 
machine: henee there is a slight deviation from absolute 
precision, which it has been considered advisable to disregard 
for the sake of the simplicity of the present arrangement. 
The eurves deseribed by this machine are, therefore, not 
mathematically true circles; but the amount of erfor is so 
| small that it eannot be detected by accurate steel standard 
| gauges ; and it is only necessary to alter the constant number 
10.5 in the foregoing ‘rales to 0.525 for the outer edge, and 
| 0.487 for the mner edge of the plate. 

From these formula a table is drawn up for the use of the 
| boilermakers, by which they ean with ease obtaim the correct 
| angle of the guide, Z, for any required radius of cirele. The 
| method ef applying this table to ordinary boiler flues and 
| barrels is as follows: 
| Rule lst. To find the outside radius of plate— 

WR 


pW Be 
t 
To find the inside radius of plate— 
wrk Ww 





Rule 2nd. 


| ") hain 
R =radins of boiler or flue. 

r plates at centre of outside rivet holes. 
i inside 
rivet holes. 


_ ” 
r= pa a ; a 
W width of plate at centre of 

2 =thickness of plate. 


Srecimen or TABLE. 


carriage, N, can be moved by meats of the handle and spur | for 


and the machine then divides out the other 
punches any number of duplicate plates with absolute ac- 


curacy, the rivet holes when the boiler is put being 
clenoet ot Solr on Hf drilled in thels plaanss We have already 
said that Messrs. Manning, Wardle, Co. have long used 
the machine we have described in their own and it 


has also, we believe, been some years in use at Mesars. 
Clayton and Shuttleworth’s; but it is far from 80 
generally known as from its merits it really deserves to be. 





ON THE DUTY OF CORNISH AND OTHER 
PUMPING ENGINES? 
By Mr, J. B. Simpson. 

Tux author remarked at the outset that a Cornish engine 
ing water out of mines having been erected in the 
New ict, he was able to speak more decidedly than 
formerly as to the merits and results of this kind of engine. 
These he considers a very satisfactory, and contrasted very 
favourably with the results of the other engines usually em- 
ployed in the Northumberland and Durham district. Having 
described ite construction, he led to indieat the 
differing features of the Cornish engine from other pumping 
engines were as follow:—(1.) That it is generally worked at 
a lngh rate of expansion. (2.) That there is ee 
attached to the cylinder; that the cylinder is with 
felt, and in addition to this, a covering of ashes or clay about 
1 ft. thick, and then a covering of brickwork to prevent radia- 
tion, and that there is a-drain pipe from the jacket to carry 
away the water from the condensed steam to the boiler. (3.) 
That the boilers and pipes are all atranged so that there is 
the least possible radiation of heat—the boilers being gone- 
rally covered up with fine ashes or commonelay. In three 
triate made with the engine to ascertain its duty, it was 
found that the coal consumed varied from 4.4 Ib. per horse 
power per hour to5. When'the balance beam was attached 
and the arrangements completed, it was found that the eon- 
sumption was reduced from 4.4 Ib. to 3.6 1b., equal to a 
saving of 16 per cent., or about 400 tons per annum, 
equal, at 4s. per ton, to a saving of 807. Not only was 
there this saving, but also a steadier working of the 
engine. Mr. Simpson then entered upon an examination 
of the details of twelve different kinds of engines, and 
contrasted their merits with the Cornish engine. In con- 
cluding, he said—Taking the engines we bave mentioned 
into consideration, we find an average duty corresponding to 
a consumption of 14 Ib. per horse power per hour. This, we 
believe, is the average duty of the Newcastle district. Where 
a duty of 4 lb. obtained, the saving in these engines alone would 
represent 40,000 tons of coal per annum, which, at 3s. per ton, 
would equal 60001. We may safely aseume the total horse 
power of engines used for oe ware in the Neweastle 
district at about 10,000, and upon the above basis of saving we 
have a very momentous sum as the result. In many places eval 
may not be worth so much as 3s oo ton at the pit’s mouth ; 
but in the majority of cases, it will very much exeeed this 
We are too much inclined to think that coal at the colliery. 
is of little or no value, and that the extra consumption of 
10 or 12 Ib. per hour is not worth consideration. It must 
not, however, be forgotten that the fuel is not the only 
pecuniary part of the question, for additional consumption of 
coal means additional water, additional repairs, additional 
wear and tear, to say nothing of additional manual Inboor, 
and these in the aggregate are very serious items of cost. 
There is no doubt that more attention is being paid to these 
subjects than formerly, and we venture to predict that the 
time is not far distant when pumping and all other colliery 
engines will be erected with more regard to annual economy, 
and that the effective duty of 2 or 3 lb. per horse power will 
be considered quite as important in them as it is now in 
London water works and in ocean steamships. 





Stxaréxp Ratmway.~Mr. Firbank, of Newport, Mon- 
mouthshire, who constructed thw principal pertion of the 
London end of the Midland Extension, has taken the contract 
for the Great Northern Rajlway, Sleaford to Bourne, 17 miles 
im length. 





Sreeuyess Derexces.—On Friday evening last an order, ; 
telegraphed from the War Office, was received by the military 
authorities of Sheerness, directing them to once take steps 
to mount the guns upom the casemated forte at Garrison 
Point, also on that of the opposite shore of the Isle of Grain, 
and at Sicugh om the Thames side of the Ine. Itis not 
stated whether the order extends to Darnet and Hop Forts, 
which are nearer Chatham. Of. all these forts that at Gar- 
rison Point is the most formidable, the defence of Sh 88 
town and dockyard being mainly dependent upon ifs guns, 
of which it is constr to mount 40, im two easemated tiers 
protected by enormously strong iron shields. Unfortunately 
the shicids are not made, and the guns will have tobe moun- 
ted in the open ports. We believe, however, that the shields will 
now be speedily fortheoming. Fourteen guns of the heaviest 
calibre are ordered to be first mounted on the. flank faci 
the Nore, so as to sweep the channel thfough which a hostile 
fleet would have to be steered if approwchiing Sheerness. The 
remainder of the guos will be mourited as ly as the 
racers ean be laid and the platforms got ready. Much work, 
however, remains to be done, and the forte will certainly not 
be in a perfectly defensive condition much before Christmas. 
In addition to these important works, a complete survey. is 
ordered to be made of the garrison batteries and lines of 
fortifieation, and workmen are even now busily in 
digging om sae g the foundation for the erection of 
a Monerieff gun carriage on the centre bastion. 


* Abstract of paper read before the Glasgow meeting of North 








Index of radial guide, Column, 7, Column, 7,, 
7, on the ake in in 
gantry in degrees inches. incles. 

and decimal parts. 
Degrees. ; 
0.00 Straight line és Straight line. 
0.05 ° 6ul42 eae SOD t 
0.10 ées BOOT 1 ose 25045 
0.16 és 20047 wry Lbliee 
0,20 pase 10035 wie 12623 
0.25 é 12028 o 10018 





of England Taetitute of Mining and Mechanical Engmeers. 
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ALDERNEY HARBOUR; PROPOSED ALTERATION OF BREAKWATER.’ 
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Wx publish, above, engravings of the drawings recently | 


submitted by Mr. J. Hawkshaw and Colonel Clarke to the 
Board of Trade, of the plan recommended for securing the 
works of the breakwater at Alderney. The instructions 
given to the engineers by the Board of Trade, referred 
first to a consideration of what works would be necessary in 
order to end off and complete the remaining portion of the 
breakwater, assuming that the outer portion is abandoned ; 
what would be the cost of such works, and what would be 
the permanent annual cost of their maintenance. 


a bead would have to be built at the new point of termina 
thon. 
below low-water level of ordinary springs tides, and is 
faced under water with granite headers 3 ft. in thickness, 
on the sea side, and on the harbour side with a hearting of 
Portland cement blocks built solid across between the sea 
and harbour walls. From a point 15 ft. below low water 
to the top, the facing stones of the wall at the head are 
recured to cach other and to the backing by a series of 
dovetails, joggles, and dowels, which have the effect of 
making the whole a solid mass. 

In the construction of a new head, at a point 1000 ft. from 
the present termination, and of a similar extent and character, 
Mr. Hawkshaw points out that about 30,0 0L would be 
required, but, as it may be made less than 60 ft. long, the 
work might be executed for 20,0001, and it might be com- 
pleted in two years. With reference to the other two 
points, an examination showed the existence of consider- 
able damage to the wall, large longitudinal rents being 
visible, and it is evident that thie damage will continue to 
increase if the breakwater were left without further pro- 
tection. Above low water the superstructure of the walls is 
solid, but below that level it consists only of two side walls, 
the sea face of which has a heavy batter, and this sub- 
structure, not resting on a solid foundation, the effect has 
been the damage which has already been done, and which 
is still continuing. 

The conclusion arrived at by Mr. Hawkshaw and Colonel 
Clarke is, that whatever portion of the breakwater be re- 
tained, it would be necessary to protect the superstructure, 
or to rebuild a great portion of it. The two plans sub- 
mitted show the alternatives suzgesied. In the first one it is 
proposed te construct a foreshore of concrete blocks each 
weighing 36 tons. In the second the foreshore would be 
increased by rubble deposit. The parapet of the break- 
water would in any case be removed, so as to reduce its 
height to 5%. above the roadway, and by so doing to 
diminish the reeoil of the wave from the sea face. 

Before arriving at any ultimate conclusion as to the cost 
of maintaining the break water, careful investigations would 
require to be made, having for this object to ascertain the 
fact whether the foundation upon which the breakwater is 
built be permanent or shifting. 

With regard to the cost for repairing and making the 
suggested alterations, two estimates are given—one for each 
alternative plan, the expense for repairing the existing 
damage being of course the same in each case, namely, 
10,0001. For the construction of the new foreshore of con- 
crete blocks, assuming the end 1090 ft. to be retained, the 
cost would be: 


140,000 
28,000 
10.000 


Foreshore of concrete blocks 
Removing parapet ... ove 
Repairing existing drainage 


£178,000 
For the rabble foreshore 
z 
215,000 
28,000 
10,000 


£253,000 


Foreshore of rubble stone ... 
Removing parapet .. eee eve ove 
Repairing existing sewage 


With 
regard to the first question, Mr. Hawkshaw points out that 


The existing head is 60 ft. in length, founded 30 ft. | 


' 

Sian . 
|“ Cleveland Ironstone 
| 

' 


tut if the end 1000 ft. were abandoned, these prices would 
be reduced to 142,0002 and 197,000/, respectively. 

At the end of the report, in a supplementary letter, Mr 
| Hawkshaw urges upon the Board of Trade the necessity of 
| taking immediate steps to repair the breakwater, on account 
| of its having been ascertained thut near the head the deposit 
| on the inner side is considerably below the bottom of the 
| inner wall, thereby throwing the structure into a state of 
| imminent danger. 


| ON THE MAGNETIC IRONSTONE OF 
ROSEDALE ABBEY, CLEVELAND.* 
By Mr. Jons Marvey, Mining Engineer. 

Mr. Maxtry stated that he had read his paper on the 
before the Institution of Mining 
Engineers thirteen years ago, and that since that time various 
other persons had followed on the same subject, two or three 
| of them dwelling more especially = the extraordinary de- 
| posit of magnetic ironstone at Rosedale Abbey, or what is now 
oeally termed Rosedale West. During the last eleven years 
extensive explorings and workings have been carried on at 
Rosedale sufficient to justify the preparation of a paper devoted 
to the magnetic ironstone deposit of itself. The author paid a 
visit to Rosedale in June last, after having seen an article on 
“ Boring and Blasting” in Spon's Dictionary of Engineering 
containing some remarks reflecting on geologists for basing 
the conclusions of geological science upon the evidence ob 
tained by the system of boring for minerals. “on which,’ 
according to the editor of that work, “the so-called 
science of geology is made to rest,” and which is 
in his opinion, a “baseless fabric.” One of Mr. Mar- 
ley’s reasons for bringing forward the subject was to 
do justice to the late Mr. Nicholas Wood, and the 
late Mr. Bewick, both of whom took a prominent part 
in the discussion which led to the reflections made in Spon's 
Dictionary. In addition to Mr. Marley's paper of 1857, the 
principal authorities on the Cleveland ironstone generally, as 
also upon the peculiar deposit of magnetic ironstone at Rose- 
dale Abbey, are the following: Mr. Bewick’s paper, read be- 
fore the Newcastle Institute, fas7 ; Mr. N. Wood's paper, read 
before the Newcastle Institute, 1859; Mr. T. Allison's paper, 
read before the South Wales Institute, 1869 ; Mr. Cockburn’s 
paper, read before the Cleveland Institute of Engineers, 1869 ; 
and the work published by Mr. Bewick on the “Cleveland 
Ironstone” in 1860. In Mr. Marley's paper of 1857 it was 
deemed necessary to refer to the Rosedale deposit on 
account of its great extent, the large percentage of 
metallic iron contained in it, and the magnetic properties of 
the stone. It was only in 1834 that attention was direeted 
to it in modern times, and yet 600 years ago iron had been 
made at Rosedale. In 1853 attention was directed to the 
stone for ironmaking, and two years before that time it was 
largely worked for making and repairing roads. Both the 
superficial area and the depth of the deposit were improved 
in 1857, when the stone was believed to be in a conglomerate 


directed to a check or slip 
drift. Mr. Marley had no doubt, then, that “ Sheriff's 
Drift Seam,” about 13 ft. thick, was the top seam of 
ironstone of the Lias formation, a supposition which 
is now found to be correct, as the Cleveland top seam 
actually overlies the magnetic stone, but the percentage 
of iron in the stone and the quality of the ore both differ in 
the two contiguous mineral masses. There are still some 
things undecided regarding the magnetic deposit, but it 
certainly cannot be called either a “ vein” or a “bed.” The 
extent was unknown in 1857, but it is now estimated pretty 
accurately. Before it is calcined the ore is strongly attracted 
by the magnets, but only in exceptional cases does it attract 
iron itself. In the best specimens the ore contains from 
42 to 50 per cent. of metallic iron, but in the Cleveland main 
seam the amount varies from 33 down to 28 per cent., while 
the top seam of Rosedale East contains se eyo and “P 
wards of metallic iron. Mr. Marley quoted at considerab 
length from the papers of Mr. Wood and Mr. Bewick, the 
opinions of those gentlemen on the nature of the deposit, 
and from Mr. Allison’s paper the following extract: “ This 
* Abstract of paper read at Glasgow meeting of North of 
England lnstitute of Mining and Mechanica] Engineers. 








state and not stratified; and at that time attention was | 
running parallel to the | 
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is the most singular deposit of iron ore in Cleveland, or even 
in England, inasmuch as its deposition does not appear to 
have been governed by any known law. We must therefore 
confess our ignorance, and call it the act of one of Nature's 
unknown byelaws.” The ore is localised in two troughs, one 
of which is 90 ft. deep ; each having an area of about five or 
six acres, or only about one-fifth of the area which the 
borings were at first said to indieate. As illustrated by 
means of longitudinal and cross vertical sections, and iso- 
metrical drawings of the deposits of ironstone in the two 
troughs, the latter do not touch, as was stated by Mr. 
Allison, and their sides are irregular and shelving. Mr. 
Wood did not doubt the accuracy of the statements made 
regarding the drifts and borings on which he based his 
opinions as to the extent of the magnetic ironstone ; from 
information which is now obtained, the extent of the ore 
would have been at once definitely proved, it is quite evident, 
if his original advice had been adopted, namely, to drive 
north and south cross-cuts when about 300 yards in. When 
the drifts got in 400 yards they came upon a shale check in 
front, which was also proved on each side of both troughs. 
When this was followed up it was found to be the end of the 
magnetic ore to the west, and simultancously there was 
found a slip dyke riser to the west. On the top of this dyke 
there was an isolated patch of magnetic ore, and between it 
and the top seam of the district there were found pebbles 
and shells, similar to which others are found in these two 
deposits, between the said top seam and the magnetic ore, 
and sometimes on the sides of the shale check. A slip 
dyke quarry, which was frequently spoken of by Mr. 
Wood and Mr. Bewick, seems to Mr. Marley to be nothing 
more than a landslip of the hill-side. ‘The termination 
of the magnetic stone being determined, a drift of about 
300 yards was run up to No. 2 bore-hole, in the hope 
that on reaching it the two magnetic beds would be got 
instead of the one lost; the result was that common shale 
was found in situ above, while below there were sandstone 
and shale. In neither direction was there magnet’c stone 
as had been alleged. Various observers had been misled by 
the fact that magnetic stone had got into the borehole, form- 
ing an “artificial deposit.” Mr. Marley declined to enter 
into the consideration of the questions—how Nature deposited 
the magnetic ore in the troughs, and how the troughs them- 
selves were formed. On the question of the cause of the 
magnetic quality of the stone, it was mentioned that the 
troughs lie east and west. Icebergs and glacial were, in the 
author's opinion, in no way connected with the induction of 
the magnetic state, nor yet with the formation of the troughs. 
The deposits are not two beds of regular strata ; nor are they 
veins, as no fissures have yet been found at the bottom of the 
troughs, although they have been diligently looked for. 
Since April, 1861, these troughs have yielded about three 
quarter million tons of stone; there is still a considerable 
quantity of magnetic ore, but the annual yield cannot be 
great henceforth. Fortunately, as some solace for the disap- 


| pointment, the top seam of the district is of extra richness. 


Tue Artaytic TeL_eorarus.—The City editor of the 
Times writes: “It would be difficult to estimate the extent 
of the benefit conferred on the commerce of the world dur- 
ing the recent crisis by the existence of the Atlantic Tele- 
graph It is little more than a fortnight since war was 

eclared, and about four millions sterling has arrived, or is 
on its way, from New York. Under the old state of affairs 
this could not have occurred in less than a month. But the 
still greater advantage has been gained of our having been 
instantaneously informed of the — that would be sent, 
so that we could act in the confidence of their coming. 


| Formerly three weeks at least must have elapsed before we 


could tell what we might ex , and by that time, after a 
heavy amount of taischiel, : enies ear have already 
commenced from other sources, and the additional quantities 
would have been useless. The telegraph, in short, tends, 
immediately a convulsion arises, ‘to restore the equilibrium, 
and may be expected in this way greatly to lessen the dura- 
tion and severity of every future financial crisis. At the 
same time, this altered condition of circumstances suggests 
the fitness of a i i i 
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THE NEW BRIDGE AT COPENHAGEN; DETAILS OF FOUNDATIONS. 

DESIGNED AND CONSTRUCTED BY MESSRS, BURMEISTER AND WAIN, ENGINEERS, COPENHAGEN. 
(For Description, see Page 115.) 
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1i4 
THE LIVERPOOL CENTRAL RAILWAY 
STATION. 
(Concluded from page 94.) 

Tie three lines of railway entering the Liverpool Central 
Station at the southern end, spread out into eleven in the 
station, affording ample room for the accommodation re 
quired. At the north-east corner close to Lawton-street 
and approached by a read incline of Bein 12 is a horse and 
carriage deck with three widinnges ided with turntables, 
and afjacent to this iy one pair Of Pails for the local train 
service. There are four all of them approached 
in common by the exit bévking office. 
the two platforms on m side is placed a carriage 
way extending the ‘wi Dength of the station, and as the 
pletiorme on each side ave for the gerVice of the arrival pas 
sengers, there tea direct exit from the station, either oF 
foot or in vehicles, ae will he sera from the general plan 
we published last week on 97. .Thesame plan shows 
the position of the departuge Placed one on each side 
of the wide platform, down theeentre of which runs the 
line of colaimats befor¢ described a8 carrying the main root 
girders. In each of tif malti docks there are thos thre: 
lines of raila, the central one'tn eagh dock being available f 
standing room. The raflway towhich this station forms t 
terminus, te under the management of a committee, called the 
Chester Lines Committee, forming a Board of Directors a 
poiated by the Great Northern, the Manchester, Shetlield, and 
Lincolnshire, and the Midland Railways The companies 
of these three lines, are the combined owners of what ar 
called the West Cheshire system, and great efforts are being 
mad? to improve their connexions between Manchester and 
Liverpool, as well as in Liverpool itself. At the present 

the whole of their traffic has to pass over a portion of 

m and North-Western, between Broadheath and 

. hefore it can reach Liverpool. A line, however, is 

in the course of construction from Old Trafford t 

n, with a janction at Timperley, which will give the 
mmittee a direct communication over theirown lines from 
mdon te Manchester and Liverpool. The Garston and 
ver)ool Railway was opened in 1865, bat its terminal 

» at Liverpool, near the Brunswick Docks, and two 

ntral part of the town, was designed prin- 

, ods’ traf All of the three companiea, the 
vnt owners of this station, have suffered considerably from 


a ne 


Between 


om the 


e inconvenience of the situation, and the scanty 
nedation prov ided tor pa-sen cers, and in some me 
ouvenience, a central receiving depo 
Alexandra-buildin 
nes street, with a ial omnibus line between it 
measure of 


we the ine 
senger office was established at 
rauswick Dock Terminus. Dat this 

ly partially meets the constantly i 
of the traffic, 
h would be derived from an extensive and 

tral terminus, the station which we have 


ng was decided upon. 


creasing re 


and in order to obtain all the 


length of railway connecting the Brunswick 

with this new depét is about a mile and a 

extending for two-thirds of its length in tunnel 

ved for three limes of rails, and wider, we believe, than 
any vet constructed. Por almost the whole of its length it 
will run through the new red sandstone formation, and the 


erewa of the arch will, on an average, be 20 ft. below the 
groumt surface. On our two-page engraving, last week, 
we published a type section of the tunnel work. The 
width at feemation level will be 35 ft. 3 in., and the height 
from raila to crown of arch 19 ft., the thickness of brick- 
work being 2 ft. Gin. It will be noticed that the sides of 
the tuemel are not lined, bat are cut im the face of the rock 
with an inelif@tion of. 1 in 16, the brickwork springing at 
a height of 61, Gin. above the rail level. Drain pipes run 
slong each side of the tunnel, at the foot of the walls, as 
shown. In speeial cases, where the line passes beneath 
houses, OF ts exposed to extra loads, the thickness of brick- 
work is inereased to nine rings, and is extended down to 
helow formation jevel, whence its springs. The construction 
of the retaining walle was also shown in Fig. 4 on the 
The section selected is in a cutting 40 ft. 
The wall itself is only made 
A parapet, 


suine engraving 
th from the rail level 
15 ft. im height, the remainder being of rock. 
f im height, surmounts the wall, the face of which is 
built with @ batter of 2 in 16, corresponding with the in 
nation of the rock below, a 6 in, off-set throwing the 
of the batter « little forward, At the back of the 
«work, wt iwtervals of 60ft., 4 in. drain pipes ar 
irging inte chases below the wall, cut imto the roc 
sideg of tht railway, and 50 ft. apart, man- 
are formed. 


ventilation are made in the tu 


} ; 
puaced, 


Numerous 


el id 


h and 18 in. deep, 


sis impossible, side shafts will be ude for 


4 

rders upom which the para 
ihe digiied tute three «pans | 

» of similar columas also run 1) I 

ty And euppert the girders. . The « ) 
f wrought en, aad provided with cast-iron s! 
arc 1Gin. wide on ame face, and I4in. oa the 
a yallt of 1 in. plate, with Bogie irons vt 
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hin. by Shin. by gin. A top plate, 1 ft 12 in. square, 
forms the cap to.which the girders are fattened. The 
bottom of the column rests upon a cast-iron shoe, 4 ft. 
square, and t}in. metal. The two-face girders, which are 
of similar constraction, are 6ft. deep, with flanges, 2 ft. 
wide, formed in the ordinary manner with 3 in. web through 
out, stiffened at intervals of 6 ft. 44 in. 

The longitudinal road girders, of which two run parallel 
to the side walls of the railway for the whole length of the 
bridge, are of light construction, 2ft. Din, deep, and 16 in, 
wide in the flanges. 
placed 18 ft. apart from centre to centre, Upon the top of 
these girders rest the transverse girders, which are 2 ft. 
deep, and spaced 6 ft. apart, with brick arches two rings 
thick turned between them, the haunches being filled with 
concrete to the level of the top of the crows girders; and the 
area eoverel with asphalte. Between tworof the transverse 
irders the brick arches are omitted, apd their place taken 

by a flat cast-iron plate, strengthened with riba, and 
bottem flange of the girders. Conerete is put ffi, 
| and covered with asphalte, leaving a channel between each 
pair of girders for the reception of gas or water mains. 

The next bridge to Le mentioned is at Park-street, andis 
a small affair, occurring «where the thoroughfare lies on @ 








upon th 


steep gradient, so that the girders are pitched with a slope. | 


There are nine longitudinal girders of insignificant length 
braced tranaversely with tie bars; on each side, between 
the face girders and the adjacent one, the floor is made 
with cast-iron plates, as in the Caryl-street bridge, but brick 
arches fill the *pace between the other longitudinal girders 
with the usual concrete filling and layer of asphalte, 

The St. James's Station will be placed between Parlia 
ment and Asliton-streets, and will occupy a sufficiently in- 
convenient space of ground, which has been made the most 
of. A brick bridge, 62 ft. Sin. span, will carry Ashton- 
street over the railway about the middle of the platforms 


ond Parlisment-stree’. at the end of the station, will be! 


taken over by a similar straeture, the tunnel face being 
about half way of the width of Parliament-street, where 

d. The length of these is 360 it., their 
which, with the 31 ft. 4} in. required for the 
rails, brings the total distance between station 
The space for this 


the platiorms er 
width 15 ft., 
three lines 0 
walls so 61 ft. 44 in. at platform Jevel. 
aceommodation will be cut out of the solid rock, a low re- 
taining wall being 
ulready described, The rock sides are cut with a slope of 
1 in 16, andthe platforms with a fall of }im. to the foot. 
At a height of 7 ft. Gin. above the platform ornamental 
brackets eurtying a lighted roof extend for a width of 15 ft, 
sheltering the platforms. The entrance to the station is fa 
Parliament-street, the facade being oecapied with the tele- 
graph and left luggage offices, and a passage, laid on an 
incline of 1 in 10, leads tothe beoking-office and platform 
stairs at the other end of the building. From the booking 
lobby, doors lead off to the ladies’ and gentlemen's waiting- 
rooms, to-the stairs, gnd to a gallery crossing the station, 
which leads to stairs acing down to the oppositeplatform. 
At Great George-street the Liverpool Central Railway 


will cross over the Londen and North-Western, which runs | 


with a gradient of 1 in 61 more than 18 ft, below the rail 
level of the former line. Side walls 4 ft, thick, and carried 
down below the level of the London aird North-Western 
rails, will be built on each side at the place of crossing, and 
from these, relieving arches will be built, taking all the 
weight from the tunnel above off the old work. The arch of 
the Liverpool Central Railway tunnel will be 2t. 7} in. 
thick. he six lines of rails will each of them be placed 
in a trough girder, the ends of which will rest upon the new 
side walls, bedstones 18 in. deep being laid for the purpose. 
rhe girders themselves are each formed of a bottom flange 
2 ft. wide by 4% in. thick, and two webs of 4 in, placed 
14 in. apart and 16 in. in depth. These webs are fastened 
to the bottom flange by angle-irons 4 im. by Sin. by 4 in., 
while others of similar dimensions are rivetted to the web 
at the top, and to plates 6h in. wide by } im, which form 
the top flange. . Five stiffeners occur in the length of these 
yirders, and the trough is occupied by a longitudinal sleeper 
13 din. by Oh ins A floor of wrought-iron plates of 3 in. 


thiekness with }.in, covers at the joints complete the bridge. | 


At Back Bold-street, a work requiring considerable care 
will have-te be undertaken—the upholding of a row of 
houses undér which the railway pases diagonally. The 
tunnel will be driven through the rock beneath the building 
until one side wall is in a line with the house frontage; the 
tunnel face being stopped at right angles to the centre line 
of the railway ; the side walls will be-extended until they 
project short a distance beyond the house frontage. It is 
plain, therefore, that one of these walls will be of considerable 


The colamas Which support them are | 


introduced in the manner we have | 


{in connexion with the Liverpool Central Station and Rail- 
| way, is a small foot-tridge to be constructed in continuation 
of Heathfield-street, to be placed at the south end of the 
| station. The struetare wil] be suspended from the last 
| main girder of the terminal station roof, a light girder, 8 ft. 
| deep, and 6 ft. from the roof girder, being attached to the 
| latter by diagonal T-irons, and suspension bars carrying an 
angle iron at the bottom, are hung from the roof girder 
itself. A floor of planking and tar pavement complete the 
| bridge. 
On the 20th of July last the works of this railway were 
jlet to Messrs. Kirk and Parry, of 4, Little Queen-street, 
Westminster, 

The scheme was originally promoted as an independent 
one, and the Royal Assent to the Act was obtained on the 
29th July, 1864. The senior engineer is Mr. John Fowler, 
of 2, Queen-square-place, and with him is associated Mr. 
Walter Marr Brydone, of 4, Westminster-chambers, Vic- 
foria-strect. The company is fortunate in securing the 
Bervices, as resident engineer, of Mr. William Morton, who 
bas for several years had charze of the construction of the 
works on the Metropolitan Railway and other works in 
| Connexion therewith, and who is, therefore, especially fitted 
| for the new responsibility he has just assumed, 








|THE GEOLOGY OF THE COAL MEASURES 

OF SCOTLAND* 

| By Mr. Jaues Geixin, District Sarveyor on the Geological 
Survey of Scotland, 

Mr. Geixte described, first, the°ealeiferous sandstone 
| series, which, when typically developed, eonsists of a double 
series of strata. The lower group pointed to the prevalence 
of marine conditions at the time the red sandstones and con- 
glomerates were deposited. In the upper group we have 
evidence to show that during its accumulation marine and 
brackish water conditions alternated with the occasional 
appearance of land surfaces. During the deposition of both 
upper and lower groups, volcanoes were somewhat prevalent. 
Second, the carboniferous limestone series, he said, ennsisted 
of three groups—1. Lower group, accumulated chiefly during 
marine conditions, but presenting us with occasional old 
land surfaces. 2. A middie group, showing frequent land 
surfaces with interealated periods of brackish water and 
marine conditions. 3. An upper group, pointing chiefly to 
lower marine conditions, but showing occasional brackish- 
water deposits and a few old land surfaces. Throughout the 
accumulation of the whole series volcanoes were very active, 
| both submarine and subsérial. Third, The millstone grit 
| was deposited under conditions almost exclusively marine. 
| Fourth, The coal measures showed a prevalence of brackish 

or fresh water conditions with cbendant land surfaces, but 
they also spoke to us of occasional inroads of the sea. Neither 
jin the millstone grit nor in the coal measures did any con- 
| temporaneonsly formed igneous rocks appear. Filth, Ibe in- 
| trusive rocks he divided into three classes—1. Intrusive sheets 
referable to the close of the “ coal measures” group. 2. Bosses, 
| or pipes of tuff and agglomerate, which, in all probability, 
j are of Permian age. 5. Dykes of dolerite, belonging to the 
} period of the Miocene. Sixth, there were two systems of 
| faults met with in carboniferous areas. The oldest faults 
| were those which strike N.E. and 8.W., and frequently form 
the boundaries of the carboniferous formation. The second 
series consisted of a double set of faults, striking approxi- 
mately E. and W., and N.and 8, These faults were of dif- 
ferent ages. All were later than the age of the coal mea- 
sures—some were posterior in date to the deposition of the 
— red sandstone group, and anterior to the accumulation 
of the Permian sandstone; other faults were probably of 
Permian age, and a few may belong to the Miocene period. 
Such (Mr. Geikie remarked) are some of the principal facts 
connected with the sequence and geological history of 
the Scottish carboniferous But he was compelled 
to leave untouched many points of interest, for even the 
briefest consideration of these must have led him far beyond 
the limits ofa single paper. As it is, want of time has pre- 
vented him doing full justice even to those facts which have 
formed the subject of this paper. But to those who are in- 
terested in the matter this outline, meagre as it is, may yet 
have sufficed to show that in the variety of its phenomena 
our carboniferous formation is spévially rich. And he has 
no hesitation in saying that, when the paleontological and 
geological history of the Scottish carboniferous rocks has been 
fully worked out,.we shall have prepared for us one of the 
most interesting end important chapters in the physical 
history of our country. 

Gating Guns ror Terxey.— According to the Levant 
Heraid, the Porte has made 2 contract with the Gatling Gun 
Company for the immediate supply of 200 of the Gatling 
mitrailleuses, and the local representative of the company 
lett by the last Varna eteamer en route for New York in 
order to hasten theirdelivery. It is added that the Minister 
has on this oceasion obtained these arms at a lower rate than 


that paid by other Governme: ts. 


length, while the other is only @ short extension from the | 


tunnel faee, and that a triangufar area of house foundations | 


will have” tor Be pres 0 A main gifder 145 ft. long 
will ren pavatlel to (he frontage, having fits bearings upon 
the side walls at eaclfend, and crdss girders jfoced at short 
interval, one-end ef esely resting on the face + the 
other on the side wall, and with the ordisary: : 
Letween them will carry the sapereumbent weiglit. 

The mein girders, so far as its flanges and angle fasten- 
ings are concetwed, are ‘to be of steel, the web plates and 
stiffeners being of iron. ‘The depth will be 12 ft, the’ width 
of flanges’ # ft.,"und the webs (it will be a box girder) will 
decrease in thitcktiess from 4 in. over the abutments to @ in. 
in the centre. The @t0es girders, all of which vary in 
length, are 3 ft. deep, 

‘The only remaining work ve need notice for tae preseut 


ae w& 
Tn 
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A New Answore Crap.—Orders have been forwarded to 
Chatham dockyard, from the Admiralty, directing apother 
irom, xessel of war, the name of which will be the 
igh, to be immediately commenced. The Raleigh is to 
| be constructed from Mr. Keed’s designs, the drawings show- 
her tobe. a broadside vesse! of large dimensions, having 
le of between 4000 and 5000 tons, with engines of 
1000. nominal horse power. The new vaseel is to have her 
hull, below the water, encased in wood, and will be similar 
in this feapect. to the Inconstant, attached to the Channel 
squadrom ‘The Raleigh will be of the broadside type, and is 
designed ao carry 8 heavy armament of twenty-seven guns, 
of large enlibre,in her maindeck central battery and on her 
| weather deck. 
| © Absttact Of paper read at Giasgow meeting of North of 


England Institute of Mining and Mechanical Engineers. 
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THE NEW BRIDGE AT COPENHAGEN. 


Apovt nine months since a bridge, embracing several 
features of interest to the profession, was opened to the 
public in Copenhagen. It consists of a centre and two side 
spans, the former being a lifting bridge to allow of the free 
passage of vessels, whilst in the two latter the roadway is 
carried on fixed girders. In the present number we give a 
perspective view of this bridge, showing the centre span open 
and ilustrating the surrounding buildings, the engraving 
having been made from a photographic view recently taken 
on the spot. We reserve for our suxt number the general 
and detail drawings of the bridge, giving now, however, par- 
ticulars of the methed adopted by the engineers, MM. 
Durmeister anth Wain, of Copenhagen, in ng the 
four central colummes, forming the piers which carry the ends 
of the fixed girders, and which also serve as fulora for the 
lifting bridge. This apparatus is arranged somewhat on the 
same principle as that used for sinking the piles of ! 
Lridge, but is modified and greatly improved, and is fully 
illustrated on page 113 of our present issue. Tarding to 
that engraving, at Fig. 1 will be scen a vertical section! of 
the caisson or diving-bell. Fig. 7 shows an outside eleva» 
tion of the bell with the surrounding staging. ‘The belt ix 
partially raised owing to the advanced state of the worky 
Fig. 8 is a general plan of the staging and apparatds, 
position of the four central piers being indicated. The 
consists mainly of two cylinders placed one over the ! 
and which are ¢onstrueted of boiler plate iron rivetted 
The upper eylinder is 0 ft. high by 10 ft. in diameter, the’ 
lower one being 8 ft. high by 18 ft. in diameter, The lower 
cylinder which forms the working chamber communicdte? 
with the upper one by an opening formed in its roofér 
ceiling. The apparatus is open at the bottom and closed 
above so that on being lowered into the water the air will 
gradually become compressed as the water rises in the bell. 

To prevent the water rising to an inconvenient height, @ 
constant flow of air is forced into the bell by means of air 
pumps. The increased pressure of the air inthe bell will 
cause it to float, notwithstanding its great weight, whichis 
about 70,000 lb. To avoid this the wéight of the bell is 
increased by means of ballast, iron and water being both 
used for this purpose. The ballast is contained in’ two 
annular chambers, which surround the lower part of the 
upper cylinder, and are carried on the roof of the lower 
one. The ballast iron is placed in the upper of these twe 
chambers, the lower one being filled with water, which can 
be exhausted whenever required: The water is taken into 
the lower chamber by means of pipes, which are seen'on 
the left side of the bell. The pipe placed upon the highest 
part of the lower chamber is carried along the outer wall of 
the bell to a height of some feet above the level of the 
water, and is closed at the end by means of a cock. An- 
other pipe; which is much shorter, is placed inside the 
chamber, being fixed to the interior wall, and bert down- 
wards. Through this bent pipe’ the chamber is plated in 
direct communication with' the water, which is prevented 
from entering the bell by the pressure of the air insides Ow 
opening the cock, which is fixed ou the upper end of the 
long pipe, the pressure of the inside air will be reduced, and 
the water will pass through the short bent pipe; and will 
fill the chamber. To expel the water from’ the chamber it 
is only necessary to close the cock on the top of the pipe, 
and by means of a third pipe to place the chamber in\com- 
munication with the interior of the bell. The pressure of 
the air in the bell will then predominate and expedl the 
water through the bent tube. / : 

In bailasting the bell about 220,000 Ib. are placed in the 
upper chamber. This will sink the bell so that the highest 
edge of the chamber will be about level with the surface of 
the water. The lower chamber is then filled with water 
opening the cock at the top of the rising pipe, as alrea’ 
explained. ‘This will give an additional weight of 
57,000 Ib. to the bell, which would be sunk to'tlie bottom 
the water were it not for four strong chaitié by which the 
bell is kept suspended in its proper position. Thése chains 
are formed of links, each 5 ft. long, and they are arranged 
that the chains may be lengthened or shortened according’ as 
the bell is to be lowered or raised. The whole spparata’ iv 
suspended by these four chains from a fimber framitig 
carried on the staging above. When the bell has béegw 
sunk sufficiently deep into the water the compressed air ine 
side it will keep the water out, and the workmen can 
on operations without inconvenience from the water. Ad 
the height of the bell was 38 ft. whilst the depth of the 
water was generally only 23 ft., and the depth of the piers 
below the bed of the river from 6 to 8 ft., the upper partof 
the bell was at all times above the surface of the water, by 
which means entranee and exit into and out of the bell were 
always freely maintained. 


The mode of entering and Jeaving the bell was the sub- 
ject of @ special arrangement, in order to avoid the 
and considerable reduction of pressure which would take 
place were a direct connexion established between the ex- 
terior and interior of the apparatus, which would also allow 
the water to rise in the bell and stop the work. In order 
to prevent this, the following arrangement was made. * In 
the middle of the upper part of the bell is a square chamber, 
which is called the ante-room, and which is 10 ft. long and 
3 ft. wide. In the sides of this chamber are doors, and in 
the floor there is a trap-door opening downwards. The 
entrance opening in the top of this chamber is closed by a 
heavy iron door, through which the descent takes place in 
the following way: The iron door is opencd, and the person 


descending goes into the ante-room, the side doors of which 
are closed. The is then shut, and the room is 
hermetically sealed, daylight being obtained by means of 
two bull's-eyes in the roof. A cock is then opened, through 
which the compressed air from the bell passes into the ante- 
room, the capacity of which is comparatively small, so that 
the original pressure is steadily maintained within the bell. 
When the pressure of air in both bell and chamber is 
balanced, the side doors and a trap-door communicating 
with the bell are opened, and the descent to the workings 
is effected 






two 1 which work 
part of the bell, on both sides of 
Means of candles suspended from the roof. 
» gas lamps with ‘reflecting glasses are 
ana Which are placed outside the bull’s-eyes in the 

of the ante-room. In order to leave the bell, the work- 
niet returned to the ante-room, closed the doors, opened a 
eéek which placed the air in the room in connexion with 


Pore was opened and exit effected. During operations 
bell was kept steady by means of four guides attached, 
a4 shown at Fig. 2. Figs. 3 and 4 represent respectively 
att éiid dad a front elevation of the air pumps which 


tpt | were used for supplying air to the'Uell!’ The peculiarity in 


these puinps is that the working barrels are moved, the 
pistons being fixed. Another special’ feature is the method 
adopted to indicate a leakage inthe pumps. This consisted 
in placing water on the epper side of the piston; directly 
any leakage occurred the water would) be forced out and in- 
| dicate danger, so that the men below were, always working 
in eafety as régards the supply of air, decrease in 

Was at once made known to those in charge of the pumps. 
At Fig. 6 are sven: the iron tipping-buckets used in con- 
véying thé excavated material from the iaterior of the bell 
to the ¢xterior. 

Té will thus be seen that the chief economy in this in- 
genious apparatus consists in having the bell or caisson of 
lesa ciibie capacity than’ the finished work, and in being 
ablé fo remove apparatus as each column was con- 
stricted. In working with the bell the excavation was 
firet made deep enovgh for a firm foundation, the building 
of the column Was then commenced, and as it increased in 
height the bell was lifted by means of the suspension 
chains until the works were above water level. The bell 
was then removed to the required position of the next 
column, until the two piers, each formed of two columns, 
were completed. The bell was first lowered into the water 
on the 17th of June, 1868, and the first column was finished 
im twenty-eight days: The bell was then temoved to build 


suspension chaigs an accitlentoccurred which caused a delay 
of: eighiteet daye > After repairing the bell, the second 
colitint was constructed, the time occupied about it being 
dighteen days, and the third and fourth columns were 
built fespectively in sixteen and seventeen days. The 
whole of the submerged portions of the four central columns 
Wereifinished by the 11th of October, 1868—a very satis- 
factdry result when we remember that cighteen days were 
éceupied in righting the damaged bell. The bridge was 
¢ompleted and opened to the public towards the close of 
last year. 

(To be continued.) 


STEAM ROAD ROLLING. 
{ To rae Eprron or Exoinexeina. 
. Srt,—While thanking you for your able and appreciative 


| éxamination of my work on steam road rolling, allow me to 


take the opportunity of supplementing it by a few remarks. 

‘You very pertinently allude to the use of horse road rolling 
én'the Victorit Embankment. Now I may state that the late 
Sir Jobu Thwaites was extremely anxious to apply steam 
toad rolling on that embankment. As the Provisional Di- 
fegtor ot Steam Road-rolling Company Soares —_ 
# portion of its capital already subscribed, 1 was especi 
fequested to farnich the Metropolitan Board of Works with 
} ani estimate for rolling by contract the Victoria Embankment 
Pith oie of Messrs. Aveling and Porter's steam rollers of 
| 1S tons weight, But the engineering authorities were afraid 
éf alipwing atiy weight above 10 tons, however distributed, 
to pass the Metropolitan wer pow A below the embank- 
ment; ind ab steam road roller of on 
wanufaetured in England. 

Tid great point, it seems to me, about steam road rolling, 
the power which gives the process such an extensive and 

portant future, is its economy, or the saving it effects in 

: . On investigating the subject, I was very 

much eurprised at the cumulative evidence I collected as to 
its ewount.. You well observe that, “to the mechanical 
mind, the question scarcely admits of argument at all ;” but 
it is ‘a rémarkable fact, how much’ @ven the mechanical 
mind has disregarded this all-important feature. Mere 
mechanical arguments, however sound, do not always, in fact 
seldom do, convince. There is nothing so successful as the 
success of experience. As you have no doubt noticed, from 
a number of estimates I have collected of the saving in 
metalling alone, effected by horse road rolling—extensively in 
use in all civilised countries but England, for some 40 years 
—I deduct an average economy of 40 per gent. in metalling. 
Now steam rolling is comparatively such « new process that 
few persons would have believed it is so economical as 





even horse road rolling if the results of horse rolling were 
not known; though the Parisian Government engineers 


daytime the working chamber is| 5, 


that outside, and wheh the pressures were equalised the | 


which | leading article 


= 27% ae ba 11s 
<3 
state that steam saves 50 per cent. more metalling 
than horse sbage depot bipetionse by ord 
almost ible result, that if the metalling of a given 
fal hg Inge tree yrs Germany pee 
down to piecemeal trafic, 
would soot coly 62t.per eam & matntatn, Wi hoon soled 
and only 307. if steam rolled.) 
You will observe that I have kept myself within the safer 
ee ee eee 
steam a 
When I consider the enormous annual sums that might be 
ved on our 200,000 miles of common roads; the 


neglected in this country ; 
and, at the same time, : must confess that I oo at pre- 
sent be afraid to plainly express my own sense of its impor- 
| tance, for fear of baing ritiouled by others who hoot as 
given so much attention to a ‘ag co the new subject. 
I am, Sir, iently yours, 
Frepenice A. Paoet. 
The Steam Road-rolling Company (Limited), 1, Seymour 
+ sama York-buildings, Adelphi, London, August 10, 
40, 








THE MID-CHANNEL FIASCO. 

To tas Evtton of Exoinexnixe. 
S1u,—Your paper of the 20th ultimo contains an able 
“The Mid-Channel Fiasco,” wherein 
are some passages affecting, more or less, ourselves. 

In the article in question you quote from our letter to 
Captain Barrow, our opinion “that the plan was perfectly 
practicable both as regards mooring the vessels and main- 





the second column, bat in shifting the links in one of the | 


'y 10 tons has yet been | field. 


taining telegraphic communication between the vessels and 
| Sthat opinion was based the belief that the plan 
inion was u lief that the we 
| then proposed would be adapted, and from the seoall of the 
late experiment we see no reason whatever to alter that 
opinion. 

So far from having at any time evinced any indisposition 
to take an active part in accomplishing the work which the 
Mid-Channel Telegraph Company undertook, we repeatedly 
represented to the managing director that the arrangements 
then being made, both with re to the size and form of the 
ship, and the means pro; for maintaining telegraphic 
communication between the ship and the shore, were not in 
accordance with the plans we bad recommended, and which 
| we believed would have been adopted when we gave our 
| opinion as to their practicability. 
| We did not make any report to the directors upon the 
| subject of abandoning scheme, nor upon any point in 
| connexion with the ship or its arrangement, simply because 

it was not required of us by the Board. 

Had we studied our own teelings, we should have withdrawn 
our names as professional advisers to the company when we 
found that we were not Ited upon subjects which we con- 
sidered belonged specially to our departuwent, but we were 
induced not to do so by representutions that we should be 
thereby damaging the interests of the company. 

We remain, Sir, yours truly, 
SaMvUEL CANBING, 
Larimer Charx. 
Roper? Saving. 








London, August 10, 1870. 

Tae MiTRAtLuxcR.—OUn the arrival at the Royal Arsenal, 
Woolwich, of the mitrailleur, designed by Mons. Montigny, 
from Hrussels, it will at once be torw to Shoebury ness 
to undergo an extended series of experiments, on the comple- 
tion of whieh it will, we understand, be returned to Woolwich, 
and be tested at the small arm range in the Royal Arsenal, 
in presence of the Committee of Inventions in conjunction 
with a detachment of infuntry armed with the Snider rifle 
breechloader. This machine has 87 barrels, the whole of 
which can either be fired singly or in & se by one turn 
| of the wrist. The subsitution of a new breech plate loads 
the weapon again. This is apparently a wonderful advan- 
tage, but the events of the present cawpaign will, no doubt, 
devide whether or not this apparatus is superior to the 
arms already in use. It is certainly questionable whether 
the effects of a 9-pounder shell in the enemy’s ranks would 
not be quite as disastrous, while the latter would be leas 
likely to get out of order, and be more easily handled in the 

mes. 





Raxsomr’s Four-cvutrzer Movivine Macuinx.—In our 
| account, published last week, of Messrs. Allen Kansome and 
Co.’s small four-eutter moulding machine, exhibited by them 
| at the late Oxford Show, the » of the cutter _— was 
by an error given at 3000 instead of 7000 revolutions per 
minute. The error is an important one, as it is owing to the 
exceedingly high spred of the cutter spindles that the ma- 
chine is enabled to turn out smoothly-cut mouldings at such 
a high rate of feed. The smoothness and evenness of the 
work turned out by a moulding machine, depends, other 
| things being equal, upon the number of cuts made in a given 
distance—say, per inch or per foot run—and the specd at 
! whieh those cute are made. Thus, a machine having its 
| cutter spindles running at a speed of 7000 revolutions per 
| minute, can turn out mouldings at the rate of 48 ft. per 
| minute as easily as a machine having cutters running at 
1760 revolutions can turn such mouldings at the rate of 
}33 ft. per minute, while the work turned out by the bigh 
speed machine will be smoother and better ed, on 
| account of the velocity with which the cuts are made. 
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STEEL MAKING IN SWEDEN. 

It is scarcely a month ago since we had occasion 
to point out how the construction of railways lead- 
ing from the iron mines of Sweden to the west coast 
must necessarily tend to advance our steel trade, 
since it would facilitate the exportation of Swedish 
ores to this country, and, by thus supplying our 
steel makers with the needful raw material, would 
enable them to keep pace with the ever-growing 
demand for steel which is daily becoming more 
difficult to satisfy. Reference to an article on 
‘The Steel Trade of the Future,” in our number 
for the 15th of July, may refresh the memory of 
our readers on this subject. Since then we have 
procured a translation of an article which vo rpe 
in the Affonidadet of the 20th July, from which we 
publish extracts on another page, and it will be seen 
that this article has an important bearing upon the 
question discussed in our previous paper. 

Sensible of the outcry that is raised on all sides 
for cheap steel in large quantities, we are only 
too happy to find that our Scandinavian friends 
have at length been aroused to a full sense of 
the value of their vast resources, and will not 
only export their ores, but “— to supply steel 
rails for the Russian market. They are induced to 
enter upon this course by the hope of resuscitating 
the iron industry of Sweden, which has long been 
declining, and, as the writer in the Aflondladet 
kindly informs us, is only kept alive by half-civi- 
lised or barbarian nations. This compliment we 
commend to our Sheffield steel makers, who for 
many years have been and still are the greatest con- 
sumers of Swedish bariron made by theold-fashioned 
method; while we tender to Sweden our best wishes 
of success in her attempts at rail-making for Russia, 
although she is now one of England's customers. 

A glance at a map of Sweden, published in our 
number of the 15th July, is sufficient to show that 
her chief iron mines are concentrated in the very 
heart of the country, and therefore about equally near 
to the western and the eastern seaboard. It hence 
becomes a question of great moment to determine 
with which side of the coast, railway communication 
ought at once to be established. Will it, in fact, 
be more advantageous for Sweden to export rails 
to Russia by the eastern route, than to trade in 
ores, pig iron, and steel ingots with England 
by the western course? In attempting to answer 
this question it must be borne in mind that 
the port Krossekiirr, on the west coast, to 
which it was proposed to construct a line, as 


comparative cost of production 
two cases. 

We should say that the cost of “best Pease’s 
coke” would be 16s. per ton f.0.b. at Middlesb 
instead of 10s., as stated in the Aflonbladet. e 
should think, too, that the freight to the west coast 
would be 7s., while to the east coast it would be 
14s. per ton, instead of 10s., as the writer states ; 
and for rails to St. Petersburg from England not more 
than 20s. ton instead of 30s. These corrections in 
the calculations would necessarily tend to consider- 
ably lessen the profit on steel rails manufactured in 
Sweden, estimated by the author at 3/. per ton. It 
is to be further remarked that the conversion of 


is | Bessemer steel ingots into rails, even if carried out 


on as large a scale as in this country, will cost more 
than 2/. 17s. per ton, as calculated by the Swedes ; 
for when the price of steel rails is about 12/. per 
ton, that of ingots is 7/., and of pig iron 4/. We 


2; | Shouid, therefore, expect that rails would not be the 


most profitable articles for Sweden to manufacture, 
but that they should rather produce axles and tyres 


2 | for their eastern neighbours, articles for which their 


superior raw materials would command a higher 
price, and also pig iron and steel ingots for use in 
this country. In taking the cheaper or more direct 
route to the west coast, for the transport of the fuel 
to the ores in Central Sweden, the author's caleu- 
lation of the cost of production of pig iron in that 
country at from 38s. to 48s. per ton, might perhaps 
be realised, leaving a profit of, say, 20s. per ton, 
when our Cumberland pig iron is sold for 80s, per 
ton. 

Even with these prices we have but little doubt 
that there would be a steady demand in this country 
for pig iron and steel ingots in _— as large as 
could well be made for export by our enterprising 
neighbours. But with regard to any projected ex- 
portation of rails from Sweden to this country, we 
may remark that although our rail trade is at 
present flourishing, it should be remembered that 
our own manufacturers, taking an average over the 
last five years, have realised little or no profit by 
the trade. ‘This, however, is of course no reason 
why Sweden should not attempt the manufacture of 
steel rails for Russia. Nevertheless, it seems to us 
that a far more safe and less costly undertaking is 
to be found in supplying the great demand which 
is daily increasing for raw materials for the Bes- 
semer process—a demand which, as far as our 
knowledge at present extends, can be best sup- 
plied by the mines of Sweden. At the same time 
it is indispensable that railway communication 
should be established between the mining districts 
and both coasts, so that outlets may be provided 
for the exportation both to the west and east of 
whatever produce may in future be found the most 
profitable for Sweden to send out—whether it be 
raw ores, or pig iron, or steel ingots, or manu- 
factured rails, axles, and tyres—a question which 
the experience of the future will alone decide. 


THE MANUFACTURE OF OXYGEN GAS. 
We have, in vol. viii., page 255, given an account 


of an oxygen gas works recently started in America, 
and of the principles embodied in this mode of 


manufacture, invented by M. Tessié de Motay, of | pass 


Paris, an engineer of great scientific repute. The 
experiments, which at that earlier time were carried 
on with rapidly increasing success, have gradually 
arrived at such a degree of practical development 
that M. ‘Tessié’s process appears to be at present an 
important practical achievement which is likely to 
occupy an eminent position as a commercial manu- 
facture at no distant future. It will be useful, 
therefore, to remind our readers of the general 
rationale of the process which forms the subject of 
M. de Motay’s patents. 3 

The atmospheric air is an immense source from 
which oxygen can be derived. ‘This at first sight 
would appear easy to accomplish, since in the air 





oxygen gas exists in its uncombined state, and is 








only mechanically mixed with nitrogen and 
Peal enedgeir a chemical combination with 
different admixtures. el retire: sage thor 
pet ed may agement chase & 
chemical action has proved to 
tho present moment, und the enty methods by which 
oxygen has been obtained in the chemical 
‘ilay ef mansietioiee ie as ces on & bees 
man gas on a - 
Thecs anal he £0 dain annastelisd “oily Pedal Go 
the i Mpa Gobind on ceded 
once it cheaply on a practical 
seale. The different for which combustion 
is required in all of manufacture would find a 
new field up forthem, our power for producing 
heat w be increased, and with it all our facilities 


for producing mechanical or chemical effects would 
be vastly improved and multipli 
with the simplest and most ible application of 


flame of ordinary gas is ov 
roduces much smoke, and its illuminating er is 
imited by these causes far below the pack bleh 
would be theoretically possible. The combustion 
of this gas when mixed with a given definite pro- 
portion of pure oxygen gas aff a much greater 
power of illumination. ‘The carbon is never com- 
pletely consumed, and the temperature of the flame 
is at the same time considerably increased. The 
proportion of oxygen must not, however, exceed a 
certain point, in fact it must not reach the point at 
which perfect combustion will take place and all the 
smoke will be consumed. At this point the flame 
would reach its maximum heat, and the greatest 
caloric effect would be produced, but the illuminat- 
ing effect of the flame would be nearly equal to 
zero. For the purpose of illumination it is necessary 
therefore to remain within such limits as will afford 
a sufficiency of solid unburnt particles of solid car- 
bon to be held in the flame at the temperature of 
incandescence. This can be done in a flame pro- 
duced of a mixture of pure oxygen gas and ordinary 
coal gas, and the illuminating power of the light 
produced by these means is vastly superior to 
of the same gas when burnt in the open air with- 
out the addition of pure oxygen. 

M. Tessié manufactures his oxygen from the atmc- 
ag air, but be does so in an indirect manner. 
He employs a substance which is capable of absort - 
ing oxygen from the atmosphere, and of ing 
with the absorbed gas under different conditions. 
This substance is permanganate of soda. M. 
Tessié has invented a particular method of pro- 
ducing this permanganate at a moderate price. At 
ared heat, when exposed to a current of super- 
heated steam, the perman te becomes reduced, 
and gives off a portion of the oxygen which it con- 
tains while absorbing the steam to a considerable 
extent. The oxygen which is set free can be 
collected in gasholders or other reservoirs, but the 
mass of permanganate becomes exhausted after a 
short time. It is then ex to the action of 
fresh atmospheric air, and It immediately takes up 
the oxygen, again returning to its original com- 
position, The steam is evolved very readily, and 
the permanganate is immediately ready for being 
again submitted to the action of steam, and again 
deprived of its oxygen. In this manner the per- 
manganate alternately becomes an absorbent of 
oxygen from the atmosphere, and a source for the 
extraction of pure oxygen. M. Tessié has esta- 
blished a large gas works at Pantin, near Paris. He 
employs furnaces heated by ordinary coal fires, and 
containing gas retorts of fireclay very similar 
in every respect to ordinary gas retorts. The 
permanganate is reduced to a state of powder and 
charged into these retorts upon a perforated cast- 
iron plate, which allows the steam and gases to 
through the powdered masse without difficulty. 
Superheated steam is sent h the closed retort 
when heated to a bright red and the pure 
oxygen evolved is led to a gasholder close by. 
After complete deoxidation the supply of steam is 
shut off, the door of the retort is opened, and the 
access of atmospheric air to the red-hot materials 
reconverts them into permanganate. The process 
can be carried on without refilling the retorts for an 
indefinite length of time, so that the manufacturing 
costs of the oxygen are limited to the quantity 
of fuel required for keeping the retorts heated, and 
for the supply of steam, to which are added very 
moderate every for supervision and manual 
labour. M. Tessié has applied his oxygen gas for 
improving the illuminating power of gas in some 
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localities in Paria, and the oxy-hydrogen gas flames 
are now seen in some of the ares in 
Paris, where they display an. unquesti » supe- 
riority over the ordinary gas. It is probable t 
this interesting invention will before long rise to 
great importance, ancl will afford great advantages 
for many branches of industry and manufacture. 


ENGINEERS. 


Ix the partial account, ag in our last 
nomber, of the meeting of the Institution of Me- 


ehanical Engineers, held last week at Nottingham, | 


we gave general particulars of the first two days 
proceedings, and we mentioned that on the first 
day (Tuesday) three excursions were open to the 


members, the one being to the High Park, Moor | 


Green, and Cinder Hill ‘Collieries, the second to 
Newstead Abbey and the Hucknall Colliery, and 
the third, which was purely a pleasure exeursion, 
to Newstead Abbey alone. Of the High Park and 
Moor Green Collieries we gave some particulars 
last week, and we now have to add some similar 
particulars of the Cinder Hill Colliery to complete 
our account of the first excursion. 


Tue Coxper His, Cotcimry. 

The Cinder Hill Colliery is situated close to Bas- 
ford Station, and about four miles from Notting- 
ham. Its principal feature of interest is the system 
of endless rope haulage employed for bringing the 
coal to the foot of the downecast shaft, and this 
arrangement a small party of visitors, ourselves 
amongst the number, Soames the pit to inspect. 
The shaft by which we descended is 224 yards in 
depth to the level of the tunnel or heading through 
which communication is given to the main work- 
ings. ‘The first length of the tunnel extends a dia- 
tance of 1340 yards from the foot of the shaft, and 
it is traversed by two lines of rails laid to | ft. 7 in. 


gauge, one line being for the full wagons, and the | they oceupy but a moderate amount of the sectional | 


other for the return empties. The character of 
this tunnel varies at different points. Some portions 
are of rectangular section, the flat roof of coal or 
stone being supported by a central longitudinal 
wall between the line of rails; other parts again 
have an arched roof of brickwork, while some 
lengths are of irregular section, the roof being cut 
into a kind of rough vaulting, or protected by strong 
timbering. Along this tunnel, which is at some 


referred to. ‘The 
” system, but time 
ing the work- 


gime as the endless tope al 
coal is worked.on the “ long-w 

| did not permit of the visitors in 
ings, and; moreover, the colliery was idle on the day 
when the visit was made. The long length of 
} tunnel from the foot of the shaft to the main work- 
ings was necessitated by a “fault,” the seam 
originally worked near the shaft having been lost, 
and heavy works having been necessitated to re- 
gain it: 

The ventilation of the mine is effected by a fur- 
nace at the foot of the u t shaft, which is 236 
}yards in depth, and before leaving the pit the 
| visitors proceeded to this furnace. 
| prodaced by the furnace amounted at the time of 

ur visit to jin. of water; and we may remark 
hére that even this difference of pressure could be 
plainly felt on passing quickly through the double 
doors leading from the inlet to the exhaust pas- 
sages. ‘(he return journey of the party to the foot 
of the downcast shaft was effected, like the journey 
inwards, on a train of wagons, but owing to the 
regular out-going line being blocked by full trucks, 
the endless rope was not available, and the train 
was propelled back over the in-going line by men. 

‘The Cinder Hill Colliery, when im full work, 
yields about 600 tons of coal per day, and this is all 
raised at the downcast shaft of which we have 
already spoken, the winding engines being of the 
vertical eas, driving plain winding drums for flat 
ropes, and provided with a back balance as at the 
High Park pit. 

Tus Hucxnaty Couuery. 

At the Hucknall Colliery, which was visited by 
the second party of members, the chief features of 
interest were the arrangement of double-bank 
winding gear, and the system of endless chain haul- 
age employed in the pit. With a view of checking 





other reasons, it was determined to employ in this 
colliery cages having but a small floor area, so that 


| area of the shaft in which they work, and to provide 
|} each eage with four platforms, one above the other, 
jeach platform accommodating a tub of coal. To 
avoid delay in loading these cages, and to obviate | 
more than once during the loading or unloading | 
process, Mr. George Fowler, by whom the arrange- 
| ments were designed, provided means for loading | 
jor unloading each cage at two levels simultaneously. | 


‘The exhaustion | 


the ventilation as little as possible, and for some | 


the necessity of changing the = of each cage | 


Extinguhiog Valve,” we abstracts on page 
104 of our last number, _ Mr. Marten’s, p was 
illustrated by a large number of Semen taiee 
the of various exploded boilers, and ex- 
plaining also the causes of explosion, and it was, 
indeed, altogether a paper eminently calculated to 
do i service. At such a meeting as that of last 
Wednesday week the audience was of course com- 
posed entirely—or almost entirely—of engineers ; 
but Mr. Marten’s paper waa one which should 
possess special interest to all boiler owners and 
users, whether engineers or not, and we can only 
hope, in the interests of that large class, that it 
imay be reprinted from the Transactions of the In- 
|stitution in such a form as to be generally accessible 
|to the public. Mr. Marten has laboured hard for 
some years past to expose the causes which lead to 
boiler explosions, and he and all others who, like 
j|him, are endeavouring to spread that proper know- 
jledge by which alone such explosions can be pre- 
ivented deserve every aid which can sibly be 
afforded them. Of the safety and fire-extinguish- 
jing valve described by Mr. G. D. Hughes in his 
|paper, we propose shortly to publish engravings, 
and it will therefore be unnecessary for us to 
describe it here. 
| The afternoon of Wednesday, was devoted to 
ivisiting works in Nottingham and its immediate 
neighbourhood, eleven lace works, six hosiery 
works, and twelve machine works, and other manu- 
facturers’ establishments, having been kindly thrown 
open by their owners to the mspection of visits. 
| Besides these there were also the Nottingham 
|Water Works and Gas Works, the Nottingham 
Brick Works, and the Clifton Colliery, all available 
for inspection, so that the only fault to be found 
was, that there was very much more to see than 
could be possibly seen in the time available. 

It would be impossible for us to describe here, 
even a few, of the many works at Nottingham 
thrown open to the members, although it is prob- 
able that we may have something to say of several 
|of them on a future occasion. Neither, we regret to 
say, can we spare space this week for an account of 
the Butterley and Codnor Park Iron Works visited 
by the members on ‘bhursday ; the Midland Railway 
Works at Derby and Messrs, Allsopp’s and Messrs. 
Bass’s. breweries at Burton, to which excursions 





|were made on Friday; nor—last but by no means 


least—of the visit made on Saturday to Lincoln, 
where the works of Messrs. Clayton and Shuttle- 
worth, Messrs. Ruston, Proctor, and Co., Messrs. 


points but about 5 ft. 6 in. in height in the clear, the | Thus supposing a cage to be at the bottom of the | 


visitors were conveyed in a train of wagons pro. 
vided for the purpose, at a speed of about three 
wiles per hour. The haulage is effected by an end- 
less wire rope driven by an engine at the inner end 
of the tunnel, this rope extending along the * up” 
line passing round an 8 ft. drum at the foot of the 
shaft, and thence being led back along the return 
line to the engine. ‘The latter is of the horizontal 
non-condensing class, and haa an ] 8-in, cylinder with 
5 ft. stroke. It is situated in a recess on one side of 
the tunnel at a distance, as we have stated, of 
1340 yards from the foot of the shaft; and the rope 
is led to it round 8 ft. drums placed horizontally at 
the points where the bends are made. Motion is 
imparted to the oy by causing it to make two «’s 
round two grooved drums, one of which is driven 
by the engine, and the plan is said to work well. 
‘The wagons are attached to the rope merely by 
tongs having long hollow faces between which the 
rope is nipped, the tongs when in use being kept 
closed by a ring slipped over the ends of their 
handles just as is ordinarily the practice in a 
smiths’ shop. The engine is supplied with steam 
by three boilers placed in a chamber, hewn out at 
the back of the engine room, the boiler flues com- 
municating with the upcast shaft, which is close at 
hand, ‘The draught is of course a very strong one, 
and at the time of our visit the boilers were | Po 
ing off steam at a rate which, although suggestive 
of cheap fuel, was not inspiriting to those who, 
remembering that they were some 700 ft. below the 
surface, remembered also the system of * trusting 
to Providence,” on which the boilers at our 
collieries are but too frequently worked. 

The line of tunnel already mentioned extends on 
past the engine room for a very considerable dis- 
tance, its total length from the foot of the shaft 
being about two miles) Another tunnel also 
branches off at right angles to the first opposite 
the engine room, and in this branch there is an in- 
clined plane about 750 yards im length, up which 
the wagons are hauled by direct traction, the rope 
coupled to them being wound im by the same en- 


pit it receives two tubs of coal on two of its plat- 
orms simultaneously, and it is then lifted so as to 
bring its two other platforms on a level with the 
loading points, when they receive their tubs in like | 
manner. Of course, while these operations are | 
going on at the bottom of the pit, the process of un- | 
loading the other cage at the top is going on in a | 
similar way. The winding drums of the engines ; 
also are constructed on the principles described by | 
Mr. Fowler in his paper read before the members | 
of the Institution fast Tuesday week, and an ab- | 
stract of which appeared on page 94 of our last | 
number, According to this system cone drumsare | 
used, and the contours of the cones are such that | 
the work done by the engine (including stopping | 
and starting) is approximately constant throughout | 
the whole of that part of the lift during which steam | 
has to be used. The system has many ‘points to | 
recommend it, and we expect to see it come into | 
use in other places than the Hucknall Colliery. 
Of the system of endless chain haulage adopted at 
the Hucknall Colliery, we spoke last week (vide 
page 100) while some particulars of it are also con- | 
| tained in the abstract of Mr. Fowler's paper to 
which we have already referred, This being the | 
case we need only remark here that its chief feature | 
—and a very important one it is—consists in the | 
wagons being attached to the moving chain singly | 
and at equal distances, instead of in trains as a | 
ami the advantage is thus obtained that the | 
wagons are never all ascending or all descending | 
aa incline simultaneously, In fact, if both the | 
hauling out and return sides of the chain were both 
equally loaded, the whole set of wagons would be in 
equilibrium as far as rises and falls in the line are 
concerned, and the only work to be overcome by 
the engine would be that of overcoming friction. 


Of the two papers read at the Wednesday morn- 
ing meeting, namely, that by Mr. E. B, Marten, 
‘Qn the Conclusions to be Derived from Recent 
Boiler Explosions,” and that by Mr, G. D. Hughes, 
a ‘Description of a Self-Acting Safety and Fire- 








|Robey and Co., were thrown open to inspection. 
|Of the Stamp End Works, however, we have on 
lanother page of the present number commenced a 
description, and it is our intention to give in turn 
accounts of the other works visited. 

In conclusion, we cannot avoid remarking upon 
the hearty cordiality with which the visitors 
were everywhere received, a cordiality credit- 
able alike to the entertainers and to the pro- 
fession of which the visitors were represen- 
tatives. At Basford and Bullwell Halls on the 
Tuesday; at Nottingham on the Wednesday ; at 
Codnor Park on Thursday; at Derby and Burton 
on Friday; and at Lincoln—wkere the members 
were the guests of Messrs. Clayton and Shuttle- 
worth—on Saturday, everything was done that 
possibly could be done to prove to the visitors that 
they were heartily welcome, and this being the case, 
and there being the agreeable adjunct of fine 
weather, we need hardly say that the meeting was 
a thoroughly successful and pleasant one. 


ON THE GAS-SULPHUR QUESTION. 
By Groner Livusey. 

Tue very exhaustive, able, and honest report of 
the London gas referees on this subject, of which 
a summary was given last week, opens the way to 
further discussion, So much has been said and 
written during the last ten or fifteen years about the 
sulphur compounds—other than sulphuretted hydro- 
gen—which cannot at present be removed from 
coal gas, that there is danger lest all improvements 
in gas manufacture and attempts to cheapen its 
production should be held in abeyance until this 
question is settled ; and considering that mo progress 
whatever—unless a re’ e movement can be 
called progress—has been made towards this end, 
a men and chemists have an arduous task before 
them. 

It is possible too much importance is attached to 
the removal of these sulphur compounds—this being 
the term used to conceal the universal and complete 
ignorance of their chemical composition, Sulphur, 








Aucust 12, 1870.] 





ENGINEERING. 


4 setae Pmt 





in some form or other, is present in minute quanti- 
ties in purified gas, not, it is now said, as bi-sulphide 
of carbon, and here our knowledge ends. 

Enthusiastic scientife mei are sometimes so car- 
ried away by their ardéug.in investigating a subject, 
‘that they forget the practical and useful ; it may 
be that this gas-sulphur tion is a case in point. 
It will be well, thereforéyto consider it in a common 
sense view, and with this Object two questions may 
be put: 

, What ‘is the propertiog, by weight which the 

ulphur bears te the gas 7 sh 

2. Can this very staall quantity of sulphur pro- 
duce injufious effects whatever? © "o>. 

‘The Act of 1860 impotently preséribed that the 
quantity of salphar in 100 culie feet of gas should 
not exceed 20 grains, which was certainly ‘a leap 
in the dark,” for if the last ten years have done 
nothing else, this has been proved, that the sulphur 
almost invariably present exceeds 26 grains, 

rhe method of stating the quantity is manifestly 
unfair; it simply misleads the public for whose 
benefit the tests are made. The 20 grains to all ordi- 
nary people is unmbtelligible; they may think it 
means 20 parts in ]0@ or a twentieth part, or any- 
thing else; had it mot been 86 we should not have 
heard or seen i print the expression the “‘ enormous 
quantity 6f 25 or 30 grains” so often used. 

100 ft. 6f common gas at specific gravity 47.2 
weighs, aay, 22,500 grams. 

20 grains of sulphur in 100 ft. = ;p;, part or .00088 





25 ” ” i] ” 11 
30 ” ” = wh; ” 0013 
85 = gi 0015 


Had the quantity been expressed decimally or 
fractionally every one would have understood it. 

In an averagé sitting-room with three burners, 
100 ft. of gas is m6t consumed in the course of a 
winter's evening, but taking it at this rate we have 
during the five orsix hours, say, 40 grains of sulphur 

if you like—converted into sulphurous acid; but 
the j; of a foot Of sulphurous acid gas thus pro- 
duced does not-—déwing to the wonderful law of the 
diffusion of gases and also ta the continual change 
of air in the room—accumulate, but becomes _infi- 
nitely diluted, and carried away, so that by the 
inost delicate tests its presence cannot be detected. 
On this question Dr. Versman has shown that the 
burning of three ordinary lucifer-matches in the 
course of an evening produces as muck sulphurous 
acid as the gas. 

wr. W. Odling, Fullerian Professor of Chemistry 
at the Royal Institution, in a lecture delivered on 
the 2nd of Jun¢, 1868, shows most conclusively the 
sulphur bugbear to be all moonshine. He says: 


tity of in effects 
| quantity of sulphur produce any injurious 


whatever? It has. been without proof, 
that it does cause great mischief and inconvemience. 
Ts it injurious to health? Supposing for a moment 
prdege, wctesant acid exists in the atmosphere of a 
gas-lighted room, has not the human frame been 
enduéd with powers to méet and throw off im- 

urities with which it may come in contact? How 
is it that Dr. Tyndall's “ dust” does not kill us ail, 
or the Registrar-General's * tons of solid impurity” 
in the water of London have the same effect, 
though, by the way, the so-called solid impurity in 
the water is really part of the water—lime for in- 
stance—and a part necessary to health? Further, 
the noxious gases given off in towns, and in the 
country, too, by natural causes, which concentrated, 
are poisonous, are compelled by that. beautiful law 
to which reference has been made to become in- 
finitely diffused, and thus rendered harmless. It 
may be safely contended that the sulphurous acid 
produced by the combustion of gas never had any 
injurious effect on the health of any human being ; 
and, further, its presence is never felt by the deli- 
eate organs of smell or taste, and those organs are 
specially susceptible to sulphurous acid. ‘The op- 
pressiveness felt in a close room where gas is burn- 
ing is stated by Dr. Letheby to proceed from the 
large amount of heated vapour of water produced 
by the combination of the hydrogen of the gas 
with the oxygen of the air, whereby the air of an 
apartment is overloaded with heated moisture, 
thereby checking the insensible perspiration from 
the body. Were our rooms properly ventilated— 
instead of being constructed like a diving-bell, with 
the outlet at the bottom, but inferior to a diving- 
bell in having no proper inlet for fresh air—this 
heated vapour would be carried away. 

An unpleasant smell is sometimes noticed—at- 
tributed to sulphur of course—when gas is burning, 
which is the result of imperfect combustion, a very 
eommon occurrence, and to remedy which the gas 
referees have done good service both to the public 
and to the gas companies by investigating and ex- 
posing the defects of the wretched burners in almost 
general use ; they simply diminish the light 50 per 
cent., and often vitiate the air by the imperfect 
combustion of the gas. 

Sut if the human frame is susceptible of no injury 
or inconyenience from this a7 a it has been 
stated in the Gas Journal, 1870, p. 196, that “ the 
mischief done to dry goods, hardware, and plate, is 
unquestioned,” to which may be added the leather 
bindings of books, and the celebrated boots of Mr. 


by tearing up-some of them before a Parliamentary 





I am altogether at issue with the public when they main- 
tain that the sulphur of gas produces, by its combustion, oil 
of vitriol, or that the amount of sulphur ordinarily contained 
in gas is of any consequence whatever, and a little considera- 
tion will, I think, satisfy you of -the soundness of this posi- 
tion. We will assume that coal gas contains not 20, but 40 
grains of sulphur in 100ft., a quantity, at any rate, greatly 
exeeeding the reality. Now, making another extravagant | 
assumption, that the whole of these 40 grains of sulphur 
would be completely burned—and in reality they would be 
burned very incompletely—they would furnish, by their | 
combustion, 80 grains of sulphurous acid gas. This quantity 
of the produced sulphurous acid would occupy at ordinary | 


temperatures about yyth part of a cubic foot; and since LOU | 
cubic feet of our coal gas gives pth of a cubic foot of sul- 
phurous acid, 1500 ft. of coal gas would be required to furnish 
1 cubie foot of the acid, even upon the extravagant assump- | 
tions we have purposely meade. But the combustion of | 
1500 ft. of coal gas would produce something besides sul- 
phurous acid. It would produce at least 1000 eubie feet of 
carbonie acid, and, in addition to its dilution with other gases | 
and vapours, we should have our sulphurous acid diluted by | 
1000 times its volume of carbonic acid. Now, if we can get 
at the proportion of carbonic acid in the atmosphere of a 
room highly illuminated with gas, and take the thousandth | 
part of that proportion, we shall be able to form some notion | 
of the amount of sulphurous acid present. You will re- | 
mewber that the amount of carbonic acid furnished by the 

breath of one individual is equal to that furnished by two | 
itt. gas burners, and that the maximum amount of carbonic 
acid found in the atmosphere of a crowded theatre was 0.52 
per eent. Now, if in addition to our previous unreasonable 
suppositions, we further suppose that an atinosphere con- 
tains 6.2 per cent. of carbonic acid furnished by gas com- 
bustion, you will see that the whole matter becomes a 
‘eductio ad absurdum—that we might actually have one | 
half-millionth part of sulphurous acid present in the air of a 
gas-lighted room. 

Dr. Schilling says, in his Journal fiir Gashelench. | 
‘ung for 1869, p. 484: “Twenty grains of sulphur 
in 100 eubie feet of gas are entirely unobjection- 
able. Under the most favourable circumstances, 
with mo ventilation whatever, it would give the 
atmospheré of a room only one part of sulphurons 
acid in 500,000 parts of air.” 

Taking, therefore, a practical view of the ques- 
tion, may we not ask, Can this ridiculously small 


Committee. 

The question may be asked, Do not dry goods, 
whatever they are, hardware and plate, books and 
boots, deteriorate or tarnish where there is no gas 
at all? Leather will rot from other causes than the 


| sulphur in gas, for in libraries where it is not used 
| the bindings of books have become rotten, but 


probably not so quickly as where gas is burnt. The 
excessive quantity of heated moisture, to which 
reference has been made, which exists in greater 


| quantity in the upper part of the room, does the 


mischief to the bright work and: to the books, and 
not the absurdly small quantity of sulphurous acid 
that may exist. 

It is quite possible sulphurous acid does not exist 
at all, it being neutralised by any alkaline substance, 
such as ammonia, which is probably present in small 
quantities in our rooms, and if it is not thus neu- 
tralised, may it not combine with the lime on the 
ceiling, It is possible the small quantity of sul- 
phurous acid may be a decided benefit acting as a 
disinfectant, ‘This is mere supposition, and is there- 
fore on a par with the assertion we are combating. 

To sum up what has been written, I would say the 
amount of sulphur in an unknown form left in puri- 
fied gas is so very small that it can be productive 
of no injury whatever, either to health or to goods 
of any description 

An attempt has been made to impose on the gas 
companies, under heavy penalties, conditions which, 
with present knowledge, it is impossible to comply. 
The late Mr. Alfred. King, engineer to the Liverpool 
United Gas Company, than whom no man stood 
more high in his profession, and also in his private 
character, said to mein 1866; ** When we went for 
our last Act, I said to the Corporation, in reference 
to this sulphur question, ‘ I am perfectly willing to 
do anything that can be done, but I will not be 
bound to do that which there is no known means of 
doing.” ‘The Corporation wisely acquiesced. The 





Medwin, of Regent-street, who demonstrated (7) it | 





7 





matter of 
any inconvenience from the absence of restrictions 


as to sulphur. Paget 

Gas companies, T know, would be very glad to be 
able to remove the , if an means 
could be discovered— mean, efficient 
and inexpensive, both as to cost of material and 
labour, and non-reduction of illuminating power. 
The cost should not affect the price of gas even to 
the extent of Id. per thousand feet; this amount on 
at least ten thousand millions of feet consumed 
in London in a year makes the enormous sum of 
41,650/., quite sufficient to regild all the cornices, 
rebind all the books, and replace all the boots many 
times over. that are alleged to be destroyed by the 
sulphur, If the sulphur can be effectually dealt 
with at « cost of ld. per ton of coals used, it would 
be worth doing, 

All that has been done towards removing these 
sulphur compounds has been an attempt to return 
to the use of lime, which at the best gives very un- 
eertain and fluctuating results. It is objectionable 
on many grounds. ‘The illuminating power suffers, 
it is more expensive, requires more labour, gives 
more pressure, and is such an intolerable nuisance, 
that its use is utterly impossible in most neighbour- 
hoods. Lime, and lime alone, has given the gas 
works the character they possess of being a nuisance, 
until the last twenty years lime was exclusively 
used, and with the small make of gas in those days 
—one-fourth only of the’ present quantity—the 
stench was so patent to all ihe inhabitants for half 
a mile round a gas works that the companies were 
forced against their prejudices to adopt the oxide 
process, and on the adoption of that most beautiful 
and efficient system the nuisance practically ceased ; 
but to this day the companies are charged with 
every nuisance that is found in the neighbourhood 
of their works as a legacy from the use of lime in 
days gone by. In those days, also, the greatest 
ditheulty was found in disposing of the spent mate- 
rial, but how it would be got rid of now is beyond 
my comprehension. 

In conclusion, I say without hesitation that any 
practicable means for removing these sulphur com- 
pounds will be gladly adopted, and any one who 
can suggest such a plan “ shall have a fair field and 
some favour.” But until this question be solved, 
let all agitation as to the fixing of this or that 
maximum cease, out of common fairness and justice 
to the companies. The referees have to determine 
that point, and if they—thoroughly conversant with 
the subject, as evidenced by their masterly report, 
and after long and most searching investigations, 
investigations still in progress~are not yet in a 
position equitably to determine a maximum above 
which the companies shall be liable to heavy penal- 
ties, I ask, Who is? 


THE SOCIETY OF ENGINEERS. 
Visit or THe Members ro THe Becxtow Gas Works. 

Ox Monday last the members and associates of the 
Society of Engineers visited the works of the Chartered 
Gas Company at Beckton. The party, with their president, 
Mr. William Adams, at their head, were received by Mr. 
Evans, the company's engineer, by whom, as well as by 
several gentlemen connected with the establishment, they 
were conducted over the works. As we are now illustrating 
and desertbing in detail, the whole of the arrangements of 
this important undertaking it will be unnecessaty here to 
enter into particulars, The progress made since the works 
were commenced has been very rapid, and at the present 
time they show signs of approaching eompletion. The 
lighthouse at the end of the jetty is being fixed in position, 
the two boilers are Jaid, resting simply on wrought-iron 
cradles, the six cranes are in course of erection, and the 
engines for working them are being laid down. The retoris 
are for the most part in an advanced state, as also are the 
scrubbers and purifiers, or, at least, a sufficient number of 
them tocommence working in a short time. The station meter 
is being put together, and the gasholders are just completed. 
In short, the works generally are in a sufficiently advanced 
condition to jastify the expectation that the manufacture 
of gas will be commenced in October next. An excellent 
lancheon was provided by the Chartered Company, to which 
the visitors did ample justice, after which they underwent 
the process customary on these visits of inspection, of being 
* taken” en masse by the aid of photography. The visitors 
returned to town about six o'clock, after an interesting and 
instructive visit, a number of them dining together in the 
evening. 











Wuirworts Scnuotaxsntps.—The practical examination 
of workmen and students for these scholarships has been 
fixed by Sir Joseph Whitworth to be held at his works at 
Manchester, on the 30th of August and the Ist of September 





next. 
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DREDGING ON THE MISSISSIPPI. 
(Continued from page 96.) 
The estimated cost of the improvement of the navigation 
of the Mississippi is 


For lock and dam at Meekor's Island 

For building and operating two dretges 
and snag boats ove ene one 

For experimental dams ove 

For experimental beacons ss... 


dols. 
235,665 00 


06.000 00 
8000) 00 
800 00 


Total, first year 334,465 00 


The obstructions made by snags and wrecks were to Le | 


removed by the same boats that act as dredges. 


The report upon the Fox and Wisconsin rivers improve 
ment makes out a navigable stage at low water in the Wis- 
consin river of about 2 ft. The dame and locks designed by 
the improvement company, and partially carried out, the ugh 
now somewhat dilapidated, provide for a navigable depth 
from Green Bay to the Wis n of 4 ft., with locks 35 by 
160 ft. Major Suter, who wa: assigned to the work by 
General Warren, estimates that 484,422 dols 
to complete this work properly and put it in good repair. 

Major Suter also presents an estimate for a navigable 
depth in the Fox river, part of the line of 6 {t., with the 
lengths of locks increased to 220 {t., so as to admit of the 
passage of the smaller sea-guing war vessels at the time of 
high water from the Gulf of Mexico into the lakea. 

lols 
1.308.515 00 


4 Heceseary 


This last estimate is 
Major Suter was not able to make a reliable estimate of 
the cost of bringing the havigability of the Wisconsin river 
up to the same standard as that on the Fox, until farther 
and more careful surveys have been made. 

General Warren, however, submits an estimate for em- 
ploying a dredging boat on this river to ascertain how far 
it is practicable to improve the stream by this plan. Its 
bars are formed of moving sand like those of the Upper 
Mississippi described in his report. 

dols. 
For dredge and snag boat (i« 
seraper boats) ” we 


26.000 00 
Expense of operating one year ... 1 


5,000 00 
40,000 00 
20,000 00 


Total firat year on 
For each subsequent year... . 
Additional surveys are neccessary to satisfactorily deter- 
mine the problem of the most economical mode of carrying 
out the plan of improving the navigation of the rivers 
herein considered. 
The estimates for additional surveys are 
d ris. 
For the Mississippi above Falls of 
St. Anthony eee ose ans 
For the Mississippi between Fails 
of St. Anthony and Rock Island 
Rapids... one are “ 
For the Wisconsin river 


7,500 00 


85,000 00 
7,500 00 


Total 


The following observations are deduced from General 
Warren's subsequent investigation in 1861-69. 


Methods of removing shoale—Dama and Dredges.—In 
order to relieve navigation from the shoal water occasioned 
by sand bars, two methods, either jointly or severally, have 
been regommended and tried in various places. 
artificial dams, the other br excavation. The digging or 
stirring up of the material, so that the current may wash it 
nto deeper places, was probably the first, and has been 


most frequently tried. The report of General Bernard and 


Major Totten, in 1822, on the Ohio bars, mentions that | 


thie was the practice with the boatmen on the Loire, 
which means, though simple and rude, temporarily accom- 


plished the desired object. 


of our history, and has been in very recent times 
employed by the commander of the expedition, years ago, 
against the Indians along the Wisconsin river. It is, in 
fact, the natural effect of any vessel passing over a shoal 
sand bar, and well known to all river people. The objec- 
tion to it as a means of relief has been its temporary nature, 
and the delay which those have had to suffer who employed 
it. As aslight alleviation of the labour, temporary obstruc 
tions, such as logs, brush, dams, &c., have been frequently 
placed on the sides of the stream to narrow it and increase 
the effect of the water. Whatever has heen effected in 
these ways at a low stage of the river, the next rise has 
generally dissipated, and they are only applicable to river 
shoals formed of incoherent sand. Both methods, so far, 
have the advantage, as a system, of being applicable at the 
time and place and to the extent required. It must be re- 
membered that the formation of these bers is the natural 
result of the operation of great forces, and is, on the whole, 
beneficial, by checking the flow of the stream and forming 
peols of desirable depth, and no more of the bars should be 
removed than is necessary for the passage of boats. Their 
formation cannot be prevented except by excluding the 
sands or by a continuous contraction of the water course, 
s0 that the current may have power throughout the river, 
at all stages, to transport its sands swiftly along. Even 
then there would be a more serious evil result at the mouth 


_——— == 


One is by | 


It was also the method used on | 
the bar of the Mississippi at its mouth in very early periods | 
It was | 
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of the stream, where these sands were deposited into the 
quiet lake or ocean. 

Where, however, a shoal is local, and results from too 
moch spreading of the river, or from too much division into 
channels, the channel in the first case may be contracted, 
and in the second the minor channels closed. The natural 
action of the stream will suggest what is proper to be done. 
Whenever we fiod the current along the concave part of a 
bend, as it always is except when crossing from bank to 
bank, the centrifugal force of the water tends to concen- 
trate its action close to the shore, the water is deep and 
| the bank is abraded. Following the tangential direction at 
| the foot of the bend, aided by the accumulation of sand there, 





| and generally by a lower level of the water and bed on the 
| opposite side of the stream, the current crosses to the opposite 
| banks. When it does so, in a definite manner, the water re- 
| mains sufficiently coacentrated, and navigation good. But if 
| it does so by taking different chutes between islands, or by 
spreading over a broad bar and shoals result, dams may 
| remedy the evil. The principle should be to assist the channel 
in making the crossing. The most available chute should be 
left open and the others obstructed ; or, if there results a 
| spreading bar, a wing dam might be placed, projecting from 
the shore on the side of the bend below the crossing. The 
| effect in both cases is to assist the river in forming bends. 
| But as these works are only for effect at low water, they 
must not obstruct the flood stages, and as the flow of the 
eurrent then is generally directly accoss them, the difficuly 
Experience shows 


| of making the work stand is very great, 

| that the most costly structures thus placed have been fre- 

j quently carried away. Those of a somewhat yielding 

| nature have been proposed, and in favourable localities have 

| succeeded. 

The dams on the Ohio river illustrate, in every phase, 
the difficulties which attend making them permanent, and 
have generally been failures in the lower river where the 
shoals are of sand, and even though we should not question 
their utility if made to stand, the prospect of doing so at 
practicable expense is one of reasonable doubts. 

Some of the most striking differences between the Ohio 
and the Upper Mississippi should be kept in view. At low 
water, in their navigable portions, their currents are about 
| the same, and have not power to transport any material 
| coarser than sand. The average slope of surface is some- 

what greater for the Ohio, but its effect on the velocity is 
about compensated by the lesser volume. Taking the ratios 
| of the mean depths to their widths, as a means of compari- 
| son, we have for the Ohio the ratio for low water .004; for 
high water .011; Mississippi, for low water, .0012; for 
high water .00065. 

From this we see that the ratio for the Ohio is three 
| times greater in the high than in the low water, while for 
the Mississippi it is only half as much in the high as in the 
low water. Even the most concentrated portions of the 
Upper Mississippi have the high water ratio only .007, which 
is much lees than in the Ohio. There is the further im- 
portant difference that the Ohio rises in a mountainous 
region, while the Mississippi does not. The floods of the 
Ohio are, consequently, much more sudden, and sweep 
along gravel and stones, while the Miesigsippi does not 
transport material heavier than sand, even at high water. 

Thus dams on the Miss'ssippi would, in floods, have much 
ess force to withstand, and might be of proportionally 
lighter material. They also will have a much less stable 
| foundation to rest upon, so that probably the relative diffi- 
| culties in securing permanency are about the same. 

On the Ohio river the dams were made of stones thrown 
in, forming ridges, taking their own slopes. They were de- 
signed to gain an increased depth by diminishing the width, 

} and causing the current to abrade the bottom. This abrad 
ing effort it was also found necessary to assist by the use 

| of scrapers or dredges. : 
In the Mississippi river, if the dam placed to remove a 
; sand bar endures, the stream in time will undoubtedly 
| cause there all the abrasion necessary, but if it is required 
to close one chute the assistance of dredging will be required 
to help to enlarge the other. If dams alone are thus used 
| they will be needed at almost every crossing of the river 
channel, and will be of vast expense to construct at first, 
and afterwards to keep in repair. 

A thorough system of dams along the Upper Mississippi 
to give 4 ft. depth will require an outlay of probably not less 
than two million dollars (2,000,000 dollars). This was the 
estimate made by Captain Saunders for the Ohio, from 
Pittsburg to Louisville. The interest on this would be 
about 120,000 dols.. and the expense of keeping the dams 
in order could not be leas than €0,000 dols. annually ; so 
that they would represent, perhaps, an annual cost of 
180,000 dols. 3 


| 
| 
| 
| 


i 
| 
| 
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(To be continued.) 
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FIELD'S PUMP VALVES. 

We annex illustrations of two forms of pump valves, de- 
signed and recently patented by Mr. Edward Field, of Chandos 
Chambers, Adelphi, these valves being specially intended for 
use on pumps delivering against a high pressure, as, for in- 
stance, is the case with steam fire engines. These valves are 
each composed of two slightly coned india-rubber discs placed 
face to face, Figs. 1 and 2 showing one method of mounting 
theee discs, and Fig 3 representing an alternative plan. 

In Figs. 1 and 2 the main body or casting, 6, is provided 
with ledges and abutments, 5' 57, 8°, and b*, against which 
the clastic valves, aand a’, are held by the cover-plates, ¢ 








and ¢'. 
central) holes in them, and t 
to retain the conical form by 


The elastic discs, a, a', are made quite flat, with 
are forced into and com 
ing compressed and by 


the inner edges as shown. ‘The outer edges of the discs abu t 
against each other, and are, of course, forced together by the 
pressure of the water upon their external surfaces. The cast- 
ing on which the discs are mounted is held down in its place 
by the screw, d, a ring of leather or india rubber being used 
to make a tight joint round the opening, G, which the valve 


closes. 

Fig. 3 shows, as we said, a modified arrangement, in which 
the dises, a a, are stretched so as to get them into the grooves 
between the flanges, b' and c’, and 4* and c? respectively, no 
loose cover plates being used. ‘I his is a simple arrangement, 
but Mr. Field prefers that shown by Figs.1 and 2. The 
valves we have described, altogether appear likely to do good 
service 

Tue Acexaypra Dock Biti.—In the House of Lords last 
week the Alexandra (Newport) Dock Bill was read a third 
time and passed. 

THomson's Roap Steamer ayy THE War DePaRTMeEnT. 
—This nove] and exceedingly useful machine has just been 
made the subject of a report presented to Parliament by the 
War Department, and prepared by Mr. J. Anderson, super- 
intendent of machinery, and Mr. James Bailey, assistant 
controller, those gentlemen having been requested to report 
upon the advantages which the engine possesses in a military 
point of view. The report expresses a highly favourable 
opinion of the invention, that opinion being founded upon a 
close examination, and upon various experiments. The re- 

orters say that up to this time the world has not seen such 
mmense loads drawn along common roads and up such 
steep inclines, by the expenditure of so small a sum for fuel 
and labour, and at the same time carried out so easily and 
smoothly, and with a machine which will, from the we 
imparted to the construction, enable it to last a long period, 
and its power of haulage from the soft elastic rubber tyres, 
enabling the grip taken on the surface of the read to be so 
extensive—about 240 square inches for each wheel, or, say, 
720 in. in all—render its haulage power of the highest value. 
In their opinion the future usefulness of the road steamer 
over the surface of the globe where no railways exist (which 
is by far the larger portion) is incalculable ; and they protest 
against the introduction of tramways on common roads, on 
account of the great expenditure of capital involved. What 
is wanted, they say, are good macadamised roads, with smal! 
road steamers to run upon them. After what they have 
witnessed, they say, the road steamer is a perfect success, 
and when introduced under proper regulations will be found 
of incaleulable advantage to the publie service, avd they 
strongly recommend that one engine and suitable wagons 
should be ordered for duty at Aldershot, and that a careful 
code of instructions should be drawn up for its management, 
in order that its many advantages may be fully developed 
for army purposes. Jhey consider that at the end of the 
year the 8-horse power engine would show the best balance 
sheet ; but they, notwithstanding, think that one of 12-horse 
power should now be chosen, so as to be prepared for a 
march out to any part of the country, in addition to the 
ordinary camp duty. 
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FARCY’S GUNBOAT FOR COAST DEFENCE. 


AND CO., ENGINEERS, ST. DENIS. 


CONSTRUCTED BY MM. CLAPAREDE 
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On page 119 of our last volume we published an illustra- 
tion and short description of a gunboat for coast defence, 
designed by Lieutenant Farcy, of the French navy, and con 
structed by MM. Claparéde and Company of St. Denis. 

We give, above, further drawings of this vessel, the 
qualities of which, as a class, are likely to be shortly tested. 
Fig. 1 shows a longitudinal section of the gunboat; Fig. 2 a 
plan; and Fig. 3 a transverse section ; Fig. 4 shows the bow 
and stern in end view ; and Fig. 5 a part plan of the boat 
The bottom of the hull is made with curved or angular 
channels running parallel with the keel and of variable 
depth, being of the form shown in Fig. 3. This form of hull 
serves as an efficient support for the upper part of the vessel, 
which may be thus considerably increased in breadth, and 
may carry more weight. Lt also facilitates the dispersion of 
the water at the bow, and consequently diminishes the re- 
sistance in vessels of equal section. The bow and stern of the 
hull may either terminate in a vertical or inclined line or be 
simply rounded as it is desired to cleave or glide on the water. 
The channels or hollows in the bull give it efficient, support 
by their hold in the water, and thus prevent rolling through 
the increased stability afforded. The water-tight compart- 
ments intersect each other at right angles, as represented by 
the dotted lines in Fig. 2, and are united by means of 
flanges formed on the plates, so as to divide the vessel into a 
number of water-tight compartments, serving to render it 
unsinkabie, and also bracing together all parts of the hull so 
as to make it capable of withstanding a heavy strain, even 
though thin plate iron be employed, the strain being uni- 
formly distributed throughout. 


Tur Mont Cents Rattway.—lIt is stated to be in contem- 
plation to discontinue the Mont Cenis Railway service during 
the winter, when it involves loss, and to run sledges in its 
place. 





New Guysoats.—Two new iron gun veseels, of a power- | 
ful deseription, from the designs of the late Constructor of | 
the Navy, are to be immediately commenced at Chatham | 
Dockyard, both vessels being built of light draught, with | 
broad midship sections, to enable them te operate in rivers 
and harbours. The names of the two gun vessels are the | 
Scourge and Snake, and no possible time is to be lost in | 
building each vessel. Workmen have already commenced | 
laying down the blocks for the new gun vessels, which are to | 
be built on the slip adjoining that on which the large iron- | 
elad frigate Raleigh is about to be commenced. i 


| PRODUCTION OF STEEL IN SWEDEN. 


Unver the title of “The War and the Iron 
Trade,” an article appeared in the Affonbladet of 
the 20th of July, from which we translate the 
following extracts. In spite, however, of its title, 
the paper appears to deal with the production of 
rails in Seihen rather than with. the effects of the 
war, and may therefore be of interest to many of 
our readers. In another column will be found some 
remarks of our own suggested by a perusal of this 
paper : : 

The question regarding the cost of production of pig iron 
manufactured with charcoal or coke is one of the greatest 
importance in connexion with the opening of a railway to the 
mining districts. As it is chiefly the price which determines 
the sale of an article, it forms in the present inst the 
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ton coke (best Pease’s coke) leaving but 5 to 6 
ash, and which costs about 9 shillin oon tun 9h Wea Poemaeen 
and about 10 shillings free on at Mi 

coke can there be bought in almost any quantities, and will 
cost free on railway in Stockholm : 


3 
Hh 
FS 


per ton. 
5. 


Price f. o. b. at Middlesbrough __... ne ae 
Freight to Stockholm at 6/. per keel a ED 


Port charges and agencies ... 


Total perton ... ove ono noe 
(per centner 0.75 rix-dollers.) 

If to this be added carriage by rail, it follows that this 

coke will stand in 92 per centner at Norberg, or about 100 per 

gesberg. To smelt the ores of Grangesberg 

and the adjoining mines requires about 0.75 centner of coke 

for each centner of pig iron, and for those of Norberg con- 

sequently about 0.9 centner. The cost of production of a 

centner of good coke pig iron, superior in quality to the 

Scotch, will then be as follows in the mining districts of 
Norberg and Grangesberg :* 


At Norberg. 
Rix-dollar. 

Ore, 2.6 centner at 0.12 rix-dollar een 0.40 
Transport of ore, 2.5 centner, about twenty 

miles aoe duis wie oe ren 0.11 
Coke 0.9 centner at 0.92 rix-dollar ... ons 0.83 
Lime 26 per cent. at 0.15 rix-dollar per 

centner o wit 0.04 


Labour and sundry charges tae sm: 0.44 
Norberg’s pig iron per centner oss 172 
(per ton, 27. 5s. 10d.) 


At Grangesberg. 
Rix-dollars. 
Ore, 1.70 centner at 0.08 rix-dollar os 0.14 
Transport of ore, 1.7 centner, about twenty 
miles aes sen oie eos eee 0.08 
Coke, 0.75 centner, at 1 rix-dollar ... ase 75 


Lime, 14 per cent., at 0.15 rix-dollar ine 0.02 
Labour and sundry charges ove eee 40 


Grangesberg’s pig iron per centner .., 1.39 
(per ton, 11. 17s. 8d.) 
For the sake of comparison wo also insert here the cost of 
smelting a centner of pig iron at the Ulverstone Works : 
Rix-dollars. 
Ore, including carriage . os ove 0.58 
Cokes, including carriage... ove eee 0.63 


TC tee oe wee oes one oo 
Labour and sundry charges... .. «. 0.87 


‘ 


Pig iron percentner ... vse eee 1.61 
(per ton, 2/, 26. 11d.) 
The expense of labour for Norberg and Grangesberg pig iron 
is caleulated above on a production of only 100,000 aes 
r , but there is nothing to prevent the smelting there, 





| chief condition for bringing about an extensive production of 


iron, together with the large traffic necessarily resulting 
from the manufacture. 

There still lingers a conservative notion that with our 
excellent ores and inexhaustible supplies of charcoal, we 
ought never to “lower the reputation of the superior 
Swedish iron by smelting ordinary coke iron ;” and this idea 
continues to haunt many an ironmaster. It has, however, 


| been the same in all countries where charcoal iron was 
| originally the main produee; but it has everywhere been 


subsequently found that as soon as an extensive production 
arises the boasted supply of charcoal speedily becomes in- 
sufficient within a radius of about 60 miles around any mines 
of consequence, and that length of transport—whether of the 
fuel or of the ore—makes the manufacture of the iron much 
too difficult and ex oa one ey of the 
raw materials can roc at ex ly low . 
It is true that the rt of the Geant is 0 risk ead 
cheap that*this circumstance more than doubles the distance 
from which the fuel can be economical! 

timber trade of Dalecariia and Norrland furnishes an addi- 
tional and very cheap fuel in the refuse of the saw mills, 
which in certain directions increases the means of ini 
charcoal to smelt and manufacture this ore as well as richer 
ones. Both of these exceptional circumstances no doubt 
render it possible to freight ore from G and the 
« ing mines by mineral line to and 
thence to the coaste of Norrland, but this would carry the 


at Ulverstone of 25,000 tons furnace annually on an 
average, whereby the cost of smelting per centner would of 
course be reduced. If to this be added the fact that in 


labou attendant charges would be in the N a 
trict 0.40 and at Grangesberg 0.36 rix-dollar per eentner. 
this manner the cost of uction of coke iron would be 
Norberg 1.68 rix-dollar per centner (2/. 4s. 10d. per ton), 
at Gran 1.35 rix-dollar per eentner (11. 

ton). At these freights, the iage ton to Stockh 
would amount to 6s. 8d. from pee all se 6d. from 
Norberg, so that including cost of production and transport 


deseri 
Considerable quantities of Scotch pig iron are 
every year to the Russian and German in the Baltic. 
The of this article is at . 
board, and with addition of 1 for freight and insurance, 
* One Swedish mile=6} English ; one Swedish rix-dollar 
==ls. lid.; eighteen Swedish rix-dollare=1!.; twenty-four 
Swedish ewt.=1 ton. 
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Stoekholm at a prime cost 
. Add to this the cost 
in the 


high price of 34. 14s, for Seoteh pig iron, leaves a margin of 
profit of about 11. per ten, to be divided between the 
manufacturer and the merchant, which is a very handsome 
return gp large jones. 

The -ores of Norberg and Grangesberg are richer and 
purer than the common Seotch ores, and there i¢ conse- 
quently reason to expect that our Pig iron would be better 
and therefore fetch a higher price. But even if this should 
net prove to be the ease, it would at all events havea higher 
value to us in the processes of further manufacture. In this 
respect, we have, moreover, the advantage of cheap water 
power and low wages, and shal! therefore have no difficulty 
in competing with Engiand in supplying the Russian and 
German markets with iron of ordinary descriptions. Ser- 
viceable Bessemer steel could doubtless be obtained from the 
Norberg coke iron, with a suitable amount of manganesi- 
ferous ores in the charge, and it is certain that the ores of 
Grangesberg which contain phosphorus, wil! produce good 
puddied iron, which has already been found excellent for 
shipbuilding. There is, therefore, no occasion to fear any lack 
of demand at remunerative prices for this iron, but there is, 
on the contrary, every reason to expect that this profitable 
manufacture—causing railway traffic up to the mining <lis- 
tricts with coke, and down to Stockholm with about the same 
load of coke iron—will prove a source of much profit not only 
to the railway, but likewise to the localities which are served 
by it. 

“In the excellent report from the General Consulate in 
London relative to the trade and navigation of the united 
kingdoms of Sweden and Norway with England in the year 
1869, sent in by acting Consul Henry Tottie, it is also re- 
commended to import eoke for the purpose of smelting pig 
iron and Bessemer ingots. Mr. Tottie is of opinion that by 
thie means, notwithstanding that the coke is cheaper in Eng- 
land, the Swedish ores, which are richer, better, and cheaper 
than the English, may be made to produce both pig iron and 
Bessemer ingots of a cheapness and quality which wil! secure 
them a market in England itself. But the future aim of 
Sweden ought to be not to continue supplying England 
with raw materials, but to introduce the manufactured 
articles, ready prepared, to the customers of England, 
and first of all to those amongst them, which are our 
own neighbours. The first condition, however, for open- 
ing this new path is that there shall be railways from ports 
which are always accessible to the more considerable mining 
districts, whereby the latter may obtain a constant supply of 
coke for working on an extensive senle, and be enabled to 
execute orders at short notice. There is danger that unless 
a fundamental reconstruction of the iron industry of Sweden 
is speedily brought about, either in the direction above in- 
dicated or in some other way, it will, in my opinion, entirely 
succumb. These views, based on many years’ acquaintance, 
as well with the English iron market as with the markets 
for Swedish iron in England, the East, and America, cal! for 
an early and careful consideration on the part of Swedish 
ironmasters, as well as of the three ports of Stockholm, 
Gothenburg, and Gefle, the chief places of export for our 
iron produce. 

The present export price of iron rails is 7/. per ton in 
England. Add to this, for the Russian market: freight and 
insurance to Cronstedt and lighterage up to St. Petersburg, 
on an average during the shipping season 20s. per ton ; for 
the German market: freight and insurance to a North 
German port 15s. per. ton, and it will be seen that according 
to present prices such rails would now stand in 8/. 10s. per 
ton at St. Petersburg, and 7/. 15s. at a North German port 
Steel raile are now, after the reduction of Bessemer’s patent 
royalty, worth about 2/. 10s. per ton more that iron rails 
consequently in a German and Russian port about 10/. and 
Ll. respectively per ton. By reason of the continually 
increasing demand from America, Russia, and Germany, it is 
to be expected that these prices will still go on advancing 
during the next few, years. 

We will now proceed to examine at what prices pig iron, 
Bessemer ingots, and steel raile cam be produced in the 
vicinity of the railway to the mining-districts and on the 
coast of Norriand. The prices are calculated for the pig iron 
= at the same rates as at present are obtaine 5 at the 

argest and best conducted Swedish furnaces with an addition 
(scarcely necessary) of 16 per cent. for unforeseen expenses 
and for the Bessemer process (which with us is applied to the 
metal direct from the blast furnace and therefore is effected 
much cheaper than in England) considerably higher than at 
the largest English works; besides which the increase in 
coals is estimated at double the nt quantity, and the 
waste at about 6 per cent. higher than the usual esti- 
mate with us; consequently in no wise too favourable for an 
extensively manufactured Bessemer steel. The cost of rolling 
steel raile is also computed ata high figure, particularly if 
the relling of the ingot is effected directly before it has had 
time to cool. For the Norberg mining district Avesta has been 
selected as the point of departure, which is net nearly so 
favourably situated in reference to the railway as Westanfors 
and the adjoining works on the Strémsholms canal. The ore 
from the Grangesberg district, with its ramifications to Gras- 
berg in the North, and Svartviks level in the South, is supposed 
to besmelted at the waterfalls between the lakes Weseman and 
Barken, and within the New Kopparberg district. The longer 
carriage to Stockholm from the last named locality is fully 
compensated for by its ores being capable of melting without 
flux and being easier to fuse than the ores from the northern 
seam 





a. The Norberg level at Avesta. 

Tron. Rix-dollars. 
24 centner ore at 0.12 rix-dollar ... don 0.30 
Carriage of ore 6 miles ese ose ose 0.05 
Two barrels of charcoal at 0.50. oe 1.00 
Lime 0.26 centner at 0.15 a e 0.04 
Labour and interest on capital “ ese 0.42 
Unforeseen expenses eee ° - 0.03 

Pig iron per centner ... evo ese 1.89 
(per ton 2/. 10s. 5d.) 
Bessemer Ingots. 
Price of pig iron as above... one ove 1.80 
Additional quantity of charcoal per centner 0.24 


2.14 
0.43 
1.00 


3.57 


Twenty per cent. loss 
Bessemer process . 


Bessemer ingots per centner ... 
(per ton 4/. lis. 2d.) 
Steel Raila. 
Price of Bessemer ingots as above ... one 3.57 
Ten per cent. waste ... ese ace ees 0.56 
Rolling in nen 1.00 
Unforeseen « xpenses os eve ove 0.20 
Carriage to Stockholm eed one ee 017 
Steel rails per eentner ... ese ose 5.30 
(per ton 7L 1s. 2d.) 
b. The Grangesberg Level at Wessman-Barken and New 
Kopparberg. 

Pig Tron. Rix-dollars. 
2 centners ore at 0.14 rix-dollar... ote 0.28 
Carriage of ore eae eee tee oa. 0.04 
1} barrels charcoal at 0.60 rix-dollar ase 1.05 
Lime 0.14 centner at 0.15 rix-dollar o- 0.02 
Labour and interest on capital 0.38 
Unforeseen expenses eon ons ene 0.06 


Pig iron per centner... ose ove 1,83 
(per ton, 2/. 4s. 10d.) 
Bessemer Ingots 
Price of pig iron as above... ove _ 
Half a barrel of charcoal per centner addi- 
tional ose ane 


Twenty per cent. loss 


Bessemer process ote oes 


Bessemer ingots per centuer ... 
(per ton 4/. 144, 11d.) 
Steel Raila. 
Price of Bessemer ingots as above ... 
Ten per cent. waste ... oss 
Rolling eee ove 
Unforeseen expenses ... 
Carriage to Stockholin 


Steel rails per centner ... éve 
(per ton, 77. ds. 10d.) 

The cost of production with chareoal of pig iron, Bessemer 

ingots, and steel rails in Norrland will be as follows : 

Pig Tron. Rix-dollars. 
One centner Grangesberg ore eee cos 0.08 
Carriage to Stockholm ove eee - 0.21 
One centner Svartvik ore... es eee 0.15 
Carriage to Stockholm eve ove 0,23 
Charges on the ore at Stockholm ... ses 0.12 
Freight to Norrland, 2 centners at 0.12 rix- 

doliar ove ons eee eos eee 0.24 
1] barrels of charcoal at 0.20 rix-dollar 0.35 
Labour and interest on capital fies pas 0.38 
Unforeseen expenses ... , 0.06 


Pig iron per centner eee 
(per ton, 21. 8s. 6d.) 
Bessemer Ingots. 
The price of pig iron as above oo ose 
Half a barrel of charcoal per ecntner addi- 
tional pe ' be 


Twenty per cent. loss 
Bessemer process 


Bessemer ingots per centner ... 
(per ton 47. 8s.) 


Steel Rails per centner. 
The price of Bessemer ingots as above 
10 per cent, loss . eee eee 0,35 
Rolling oe eee ooo eos eee 1.00 
Unforeseen expenses ... 


Steel rails per centner ... one ose 4.83 
(per ton 6/. &s. 10d.) 

It will be seen from this, that notwithstanding the estimates 
of cost are in many respects unnecessarily high, steel rails 
can be manufactured in the vicinity of the railway to the 
mining districta at a little above 77. per ton, to which is to 
be added 10s. for freight and insurance to Russian and North 
German ports, where the price, as before stated for several 
years, is likely to keep up at 10/. to 11/. perton. This article 
would, therefore, leave a profit of about 31. per ton or 2.26 rix- 
dollars per centner, to be divided between the manufacturer 
and his agent in Stockholm; an article, moreover, which 
will continue in demand for a long time, particularly as its 
manufacture in other countries is very much limited. Norr- 
land Bessemer metal! will probably for the most part go as 
ballast in the timber ships to the west and south of Europe, 
but its requirements of provisions will be supplied from 








Stockholm in conjunction with the shipments of ore to the 
gr years after the opening of the rail the i 

netiew t railway, supp 
of chareoal within the mining districts, already much par | 
will be exbausted, which will likewise be the case with what 
charcoal there may be got within 60 to 120 miles of the 
larger mines, but all along the coast of Norriand there will 
for a long time 40 come be enough chareoal to allow of the 
erection of extensive Bessemer works, before wages and the 
price of charcoal shall have reached the same point as within 
the mining districts. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Sinee this day week a marked 
improvement has taken in the tone of the 
market, resulting partly from the rapid have 
lately occurred in Continental affairs. It is now 
thet the war will not be so as was at first antici- 
pated, and ae there is not eo much probability of now meet- 
ing Freneh ships-of-war, the shipments of pig iren_on ac- 
count of Germany have been resumed. Prices have advanced 
from 49s, 104d. eash—the prevailing rate last Wednesday— 
to from Sis. 4éd. to Sls. 14d. A good business was done 
yesterday at the higher prices. Last week's shipments 
amounted to 10,940 tons as against 17,774 tons in the corre- 
sponding week of last year. During the continuance of the 
lower rates the loeal consumers have purchased largely, and 
the shipping orders have increased very much. The prices 
are very much dependent upon the tone of news from the 
Continent, and as the war furore subsides, as also actual war, 
the market will become more and more bvoyant. 


The Mining Trade.—The miners of the Slamannan and 
Airdrie districts, with the exception of those of some three 
or four collieries, came out on strike last week for an advance 
of wages. The demand at first was 6d. per day, but the 
employers have shown no signs of yielding, indeed, they 
passed a resolution unanimously last week retusing to grant 
any advance. The three or four collieries already referred to 
have got the advance without any difficulty. There are said 
to be about 3000 miners on strike. In the districts of Kil- 
marnock, Hurlford, and Galston, in Ayrshire, an agitation 
has been commenced for an advance of Is. per week. The 
men have agreed to give in their warning, and to bring out 
one of the collieries on strike by the ballot if the demand is 
not acceded to. Notwithstanding the great strike in the 





| Airdrie and Slamannan districts, it has been resolved to 


devote a day to general rejoicing among all the miners of 
Seotland, and have a national miners’ demonstration at Stir- 
ling towards the end Of the month. __ 

Official Inspection of the Loch Katrine Water Warks.—On 
Friday night the Committee of Management of the Corpo- 
ration Water Works returned from their annual twodays’ 
inspection of the works im connexion with Loch ine. 
The party included Dr. Frankland, one of the Rivers’ Pollution 
Commissioners, and their secretary, Mr. Smith, who had 
been invited by the Lord Provost to accompany the, Com- 
mittee. Inthe absence of his lordship, who had been 
summoned to London on public business, the inspection was 
condueted, and the honours done, by the Vice-Chaj of 
the Committee, Councillor James Brown. The warks were 
found in good order, and the supply in thedoch and dams 
practically inexhaustible. Dr. Frankland and Mr. Smith en- 
joyed the exeursion exceedingly, and expressed themselves 
in the highest terms of commendation as to the character 
and condition of the corporation works. 


An Efficient Anti-Fouling Composition.—A proof of the 
efficiency of the anti-fouling composition for iron and wooden 
ships, &c., manufactured by the British and Oriental Ship 
Coating Company, is now being exhibited at the Glasgow 
office of the company. A block of wood, coated with the 
company's composition, had been, in June, 1868, placed in 
Wick Harbour by Mesers. D. and T. Stevenson, engineers to 
the Northern Lighthouse Commissioners, for the purpose of 
testing the capabilities of the composition to preserve the 
wood from the attacks of barnacies and other marine 
animals, and the adhesion of sea grass and plants. The 
block was attached to a pile @ft. by 3, and while during 
the two years both were under water, the pile bad been 
almost eaten away ; the wood smeared by the composition, 
remains entirely clean. The company have received a testi- 
monial to this effect, and in high praise of the value of the 
composition, from the office of the Northern Lighthouses. 
The fina] destination of the block above alluded to is London, 
Mr. Frank Buckland being desirous of exposing it to view in 
the museum at South Kensington. 


The Dingwall and Skye Railwoy.—This railway, an en- 
gineering work which is possessed of almost national great- 
ness, was to have been opened to the public yesterday, and 
advertisements were issued to that effect; but the result of 
the final inspection, made on Monday by Captain Tyler, on 
behalf of the Board of Trade, is that some defective fencing 
was found at various parts of the route, and the opening is 
therefore postponed for a week, as the inspector would not 
give his permission for it until the deficiencies were remedied. 
Since the foregoing was written I have learned that the pas- 
sengers presenting themselves at the times specified in the 
advertisements, were conveyed by the company gratuitously 

Clyde Shipbuilders and the Neutrality Proclamation.— 
A short while ago, in consequence of an interview which took 
place between the Sheriffs of Glasgow and Lanarkshire and 
several officials connected with the port, arrangements were 
made to see that the provisions of the neutrality proelama- 
tion should be strictly observed, so far as shipbuilding in the 
Glasgow district is concerned. Avformal inspection was 
made last week to see that no vessels were in course of con- 
struction for the Prussian or French Government, and the 
report was duly made to our own Government. The inspec- 
tion was made so unostentatiously, that to some of the ship- 
building firms it was not known of until it was completed. 
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Mipp.iessroves, Wednesday. 
The Cleveland Iron Market.—Y the market at | *#" on spine in the kingdom. 
Middlesbrough re mos simply an assem of commer- iddlesbrough Drainage.—There is now a 
cial men in search of news concerning the war. T of the 3 Mage question being settled in a 
and newspapers were eagerly read and men talked of eon- | short time. For many hs the schemes of Mr. John 
tinental movements, but not of business. Prices are weaken- g, ex-borough su ‘or of that town, and Mr. Latham, 
ing. As we anticipated last week the Cleveland Ironmasters | 486 present surveyor, been before the public. Last 
Association returns, which have been issaed within the past | Mr. Middlesbrough, and having 
few days, show an increase in make and amincrease in all that could favour of the rival schemes 
The returns are as follows: ‘ ‘thorough dr. town, stated that he would 
HAS he.4 Furnaces not! 
Rinses a» Oe ces} likely to be |», 
Works. >», Proprietorg,at out but [again blown | builke 
eee, ar Flavailable.| in their pre >uilt. 
wat * f | sent form. 

Reton . ww ..|Bolekow, V “nnd Company/Eitiited =... a) 6 0 0 6 
South Bank .-. South Bank om Company out ve a oe 0 0 9 
Clay Lane ... ..|\Clay Lane Iron pany ... = os 6 0 0 6 
Cargo Fleet ... Swan, Coates, ant-Oompany oO 8 ; 0 8 
Normanby ... ... Jones, Dunning, and Conspany - | Stas 0 3 
Ormesby ...|Cochrane and Company »y:.. om ove aad «68 6 0 2 
Tees... axe ... Gilkes, Wilson, Peam, etd Company... ..d) 8 | 6 0 3 
Middlesbrough ..., Bolekow, Vaughan, and Company, Limited .., 4 ; 4@ 0 3 
Tees Side ... ...' Hopkins, @ilkes, and Company, Limited bee 4 0 0 4 
Linthorpe ... ...| Lloyd and Company pen bee ove 6 0 0 6 
Acklam ... Stevenson, Jaques,and Company... © 4. « 4 6 0 4 
Newport .../B. Samuelson and Company os ay - | 0 0 7 
Clarence ..-| Bell Brothers ovk ~ saw py ee} tf) 0 6 
Norton... ...| Norton Izon C ¥ Lisi Gac tw >. fi ,/2 6 0 2 
Thornaby ... --.| W. Whitwell Company veo ae 3 0 0 4 
Stockton ...|Stock¢@af Iron Fetrtitaee Company ... Pie 3 0 0 3 
Grosmont ... ove CG, and. Bagnall, j.. ose eve eed 2 0 0 2 
Giaisdale «-|Glaigdfte Iron OF ws ee ove 3 0 0 3 
South Durham ...| South Durham Company... one oon H 2 0 0 2 
Witton Park ...| BolékBw, Vauglian, and Company, Limited — ... 4 0 0 4 
Consett ..-|Cons@tt Iron Cofapamy, Limited ood i. 6 0 0 6 
Wear .-.| Bell Brothers aah ase od 1 0 0 1 
Jarrow ---| Palmer's Iron y, Limited “« 4 0 0 4 
Norton ... Norwegian Titagse Iron Company ow 2 0 1 8 
Carlton one cool. aso won a oes ose Pe ae bow 0 2 
Middleton ... .-. |W ythes and Company ee Seer sae 0 0 3 
Ferry Hill... ...| Réeedale and Ferry Iron Company, Limited | 8 1 9 
Towlaw ..-| Weardale Iron Company, Limited oo aoe © 6 0 4 
Elswick ---/Sit W. G. Armstfong and Company 1 1 0 2 
Walker -«(\Kosh, Wilson, and Bell... ove 1 2 0 3 

lotals for Clevelagd — - lu 6 2 116 








a. Bolekow, Vaughan, ‘ahd Co. are building two hew fur- 
naces. . 

b. Swan, Coates, and Ca, are building one new furnace. 

e. Cochrane and Co, are building two new farnaces, 

d. Gilkes, Wilso®, Peabe, and Co. are building two new 
furnaces. : “ 

e. Bell Brothers are rebuilding two furnaces: 

f. The Norton Iron'Gompany, Limited, are building one 
new furnace. 

g. South Durham Iron Company are rebuilding one fur- 
nace. 

h. Bolekow, Vauglian, and Co. are building one new fur- 
nace at Witton Park, ‘ 

i. The Consett Iron Company, Limited, are building two 
new furnaces. 

k. The Weardale Iron and Coal Company are building 
two new furnaces at Tudhoe. 

Ayresome: Gjefs, Mills, and Co. are building two new 
furnaces. 

The Lackenby Iron Company are building two new fur- 
paces. « if te ped bay , ade 


t 
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, Apmapenent _— 
Month ending. tons. tons. tons, 
3ist July, 1870 122,200 23,021 ... 146,221 
3ist July, 1869 98,068 22,798 ... 320,866 
30th June, 1870 114,421 21,912 . 136,333 
Increase upon July, 1869 ... 24,356 
Increase upon June, 1870 4. 8,888 
Shipments Foreign. 
3ist July, 1870 , 16,297 ... nil 15,297 
Shipments Coastwise. 
Sist July, 1870 +  14,331.. 1412 .. 15,748 
Makers’ Stocks 
3ist July, 1870 54,458 19,474 ,.. 73,932 
50th June, 1870 46,595 18,294 ... 64,889 
Increase upon June, 1870 9,043 
Warrant Stores. 
2nd August, 1870... | 15,189 
5th July, 1870 -_ 16,039 
Decrease upon July, 1870 900 
Abstract : 
Increase in Make upon June 8,888 


Increase in Stocks—Makers’ upon 
June = a age 
Decrease in Stocks — Warrant 
Stores upon July : 

It is satisfactory that the 
consta’ ly going. “The makers are still heavily booked for 
forward delivery,-and can for some time to come afford to 
look with indifference on the charges in the market, [¢ is 
anxiously hoped that the war will terminate soon, for in that 
case the iron trade would eontinue to prosper. During the 
past week the Middlesbrough warrant stores have decreased 
500 tons. Every branch of industry is in a satisfactory eon- 
dition. The mines are now yielding an enormous quantity 


9,043 


oo 00 
109 furnaces in blast are 


}'Btéekton Co 


make a Feport as soon as possible, showing which scheme, in 
his opinion, was the best. 


The Gas Manager of M Apetrenei Leceny, the 
Middlesbrough Corporation dismissed Mt. John Dunning, 
the manager of their gas works, for having, as agent to the 
Middlesbrough owners, thwarted them in obtaining a cattle 
route for the town, 


The North-Eastern Railway Company.—The directors 
have issued their report tobe nted at the next half- 
yearly meeting to be. heldat Work on Tuesday. It states 
that “in every department an inerease in the revenue has 
taken place. After ing for interest on the borrowed 
capital for rents of 
classes of preference stocks and shares, there remains a 
balance available for-dividendon the érdinary stock on North- 
Eastern Consols of 683,041]. 36: 10@,, and the directors 
recommend that a dividend at ¢he ang 7% per cent. per 
annum, payable on the 26th August , be declared thereon, 
Jeaving a balance of 13,2001. 4s.9d. carried forward to 
next account. % + 

‘Phe Darlington Water Company.—It i gtated that the 
ration are making inquiries “fespecting the 
Darlington Water Company Works with a view to purchas- 
ing them. 

Shipbuilding at Middlesbrough.—On the Tees shipbuilding 
is oy so brisk just now, that is to say, fresh a are 
net coming to hi as quickly as could be desired. The 

ards are tolerably well employed. To-morrow (Thursday) 

Jessrs. Backhouse and Dixon, of Middlesbrough, will launch 
a large steamer of 2500 tons. 

NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 

The Welsh Irom Trade.—There have been more inquiries 
for iron during the -past week, and they are such as 
lead to the belief that the demand is likely to keep good for 
some little time to come. Transactions with 
buyers are likely to continue lar i 
now in course of construction 
in that country. Shi 
are steadily going on at the local ports, 
evident that the exports to Russian ports 


. The construction of the proposed main line of railway 
in Tasmania will require a large quantity of rails and other 
matériel, and there is a prospect of the railway works in 
India being pushed on with greater vigour than has lately 
been witnessed in that country, consequently the railway 
works now going on in the various countries are likely to 
cause a oldavad for raila during the present and early 
part of th eneuing ear. The increased activity at our 
} yards will tend to an increase in the 
and increased activity in this branch of the iron trade 
looked forward to with something like certaint; 
futare of the i 
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Phe Coerteo Sat Company Bt Oe bale-yacly meeting 
of the es Coenen Jae we i. an int 
Vale Railway.—The directors of the Taff Rail- 
pha Pea TG Tent i 
the past half year. 


Rectartiog of Pevngdarron Works.—Var some time past 
Peg cba ne Talore ta the Pipmaceth live Cow. 
wi teak comaaloneel a the’ pedinng 
ve com 
i benited to five of the 
uddling furnaces ; ‘but these will give etnpl 
hands, the war does not inter- 
fere the irdn trade to any serious extent, ove or two of 
the blast furnaces will ere long be in operation, | 6. 
of and Railway.—The gross nate ft Pa 
auton the past reheat fo . Ba. 4d. 
the net revenue of the eorresponding period of last end 
will permit a dividend at. the rate of 3 per cent. 7 hand 
on ordinary stock. .Y 
wes Bbbw Vale Steel, Iron, and ng Ale om mtd ge | 
to numerous en entered A 
it is stated that Cesovssnene ines ones ante ihe 
} for blowing in another blast furmace, 


vails at the jocal ports in 

tee bene witnessed for several weeks 

past, there being increase in the demand for steam 

foreign buyers, with every 
still further increase speedily taking place. 
of vessels are now arriving at the foval 

better demand for e for 
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that on the south, which extends across 
little Bitter Lakes, is some 11 miles in length. These sub- 
merged cuttings have a varying depth under water from 
9it. 9in. to Sift. according to the natural slope of the 
ground. At about gths of a mile from their commence- 
ment, and at 196ft. from each of the points where the 
canal proper enters the Great Lakes, there have been placed 
two fixed lights of the fourth order, and which we have 
already illustrated and described (see Exotwexrine, vol. 
vill, page 366 ) 
Joining by a straight line these two points, which are 
it from one another 74 miles, the channel has a depth 
of 26 ft., and leaves on the east a stretch of water having 
at least a width of nearly a mile. This channel is so 
clearly marked out by the lighthouses that it is easy for 
ships to make direct from one side of the lake to the other 
without touching the sides. But navigation is not so easy 
in the submerged channels, and it has been necessary to 
establish a thorough system of buoys and lighthouses to 
mark the course by day and night. Accordingly, it has 
been decided that for the whole extent of these cuttings 
the navigable channel should be indicated by two lines of 
signals placed 131 ft. on each side from the centre, these 
signals being spaced 1600 ft. apart, and consisting of buoys 
formed of metallic framing, carrying lights on top, and 
being sufficiently strong to resist the shocks of contact 
from any passing vessel. In the region of the Little Lake 
the plan of the canal presents two curves, of which the 
one towards the north has a width of 144 ft., and a length 
of 2200 yards; while the southern curve is about half as 
long. ‘The straight lengths which follow or precede these 
curves are lighted and buoyed upon the system just men 
tioned, and these are supplemented by the establishment of 
lights placed in the prolongation of the straight lines, On 
the Chalouf side there has been placed a double light on 
the bank of the canal at a distance of a little over a 
mile from the commencement of the submerged channel. 
The starting of the curves is indicated by two distinct 
signals, and on the inner side of the larger sweep there 
have been placed rows of lights. At first it was intended 
to place all these signals upon the buoys themselves, but 


LIGHTHOUSES FOR 


THE SUEZ CANAL. 


M. CADIAT, ENGINEER, PARIS. 
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this plan was abandoned, and the simple form of lighthouse 
was designed by M. Cadiat, of Paris, which we illustrate on | 
the present page. This system, which proves very econo. | 
mical, has been definitely adopted. It has the following advan- | 
tages over the employment of buoys: It gives a facility for 

raising the signal, and for seeing it at a far greater distance ; 
it is abeolately fixed, and therefore gives more confidence | 
to pilots navigating vessels; and there is also a greater ease in 
increasing the light, or shifting their position, if that be neces 
sary. In practice it was found that the buoys require great at- | 
tention, and under a strong wind they altered their position, 
so far as their moorings permitted, and that the motion they | 
obtained, give erroneous bearings to the pilots, sometimes | 
of 12 or 15 ft, while it was found difficult to manage the | 
lights upon them. The lighthouses, which we illustrate, | 
and which, as we have said, have been adopted, are formed | 
of a tripod framing, the bottom of which rests directly on | 
the ground that is levelled for the purpose. The tripod is 
built up with old Vignoles rails which were in store upon 

the works. These rails are joined together where necessary 

by ordinary fish joints, and the three legs of the tripod are 
waced at two points in their length by light round iron 

ties. In these lighthouses, the height of which does not ex 

ceed 24 ft., each leg of the tripod is formed of a single rail, 

but beyond this height up to 31 ft., the lower part of the 

standard is strengthened by an extra rail. } 

These rails enter at their lower ends into cast-iron shoes, 
which are fastened together into a triangular frame also by | 
Vignoles rails. At the upper ends the standards are bolted | 
to three strong ribs cast upon the underside of a circular 
table, that forms the platform for the lantern standards. 
In each of the ribs just mentioned, there is cast a recess, 
corresponding to the half profile of the rail, and into which 
the rail is secured by three bolts as shown. On the top of 
the circular plate are four brackets, as shown in the draw- 
ing, to which are affixed four angle irona, and these form 
the standards for the light; at the top of the angle irons 
are placed two discs, 3 ft. 3in. in diameter, which con- 
stitute signals. These discs support another one placed 
horizontally, which forms a small platform, upon which a 
man can stand to adjast the lamps that are placed above. 
Access is given to this bigher platform by a ladder which 
descends to the water level. One of the four angle irons is 
extended above the discs, and carries the lamps. 

As we have said, the heights of these structures var; 
with the depth of the water where they are placed, but the 
centre of the signal disc is placed at a constant height of 
13 ft. abeve the water level. The weights for a depth of 
19 ft., which may be taken as an average, are as follows: 

Tons. ewt. qr. 

Co > = , eg pie sa $ 
rought-iron plates, ladder, fish-} P 
pn alte, be. ; ie 8 
Cast-iron shoes, platforms, &c. es 10 9 


83 
The average cost of one of these lighthouses, including 


but not including the value of the old rails supplied by the 
company, is 671. 


We are indebted for the drawings and description of | 
| these lighthouses to our contemporary the Annales In- | been discovered in large quantities in the Madras Presidency. 


dustrie lles. 


FOREIGN AND COLONIAL NOTES. 

Canadian Telegraphy.—The Montreal Telegraph Com- 
pany has extended its wires from Lindsay vid Fenelon Falls 
to Bobeaygeon. The company has also opened an office at 
Bristol, Quebec, and it has further commenced stretching 
wires and erecting poles for an extension of its line from 
Pembroke to Des Joachims. A station at the last-named 
place will be of great service to |umberers. 


Water Supply of Bombay.—A minute has been issued by 
Mr. Crawford on the Toolsee scheme for increasing the 
water supply of Bombay. The cost of carrying out the 
loolsee scheme is not expected to exceed 320,000/. 

Canada Central Railway.— This line is progressing rapid! 
The station at the Ottawa end has yo ited. the 
stations at Appleton and Carleton Place are also erected. 
a expected to be running over the line ina few 
weoegs. 


The Expansion of Iron.—The track layers of one of the 
Washinton street railways when building the road did not 
make allowance for the expansion of the iron rails, but 

laced the joints in close contact. The result was that 

uring recent hot weather the rails expanded and formed a 
succession of curves, causing the cars to pitch and roll 
grievously in passing over them. 

Prussian Mechanical Industry. — The 
Cologne Company for the Construction of 
that the value of the company’s production in 1 


rt of the 
i states 
was 


3. 
Fic.t. 





| fittings, workmanship, painting, transport, and erection, | 1,368,769 thalers, against 1,212,479 thalers in 1863. The 


| company executed orders last year on foreign as well as on 
ussian account. 


Granite in Madras.—Granite of considerable value has 


| Its existence had long been known, but it has only recently 
been turned to account. 


| French Telegraphy.—A cable which has been laid between 
| Marseilles and Bona (Algeria) has been opened to the public 
| since August 1. The charge for a telegram of twenty words 
| to any station in Algeria is 4s. 2d. 

A Siberian Railway.—Several Russian capitalists bave 
started a project of a great Siberian railway. The line, if 
carried out, would be upwards of 1209 miles in length, and 
the greater part of it would pass through desert tracts 
covered with snow and ice for ten months of the year. The 
line is to commence at Nijni-Novgorod, a town to which the 
system of the Great Russian Railway Company has been 
already carried. It will pass by the rich mines of Ekaterin- 
burg, the eastern slopes of the Oural, and large coal fields 
recently discovered in that district. 


American Steam Navigation.—An Act has been passed by 
the Congress of the United States for the incorporation of 
an undertakmg to be known as the National Bolivian Navi- 
gation Company. The object of the company is to charter 
steam and other vessels and employ them in navigation 
between the United States and the ports of South America, 
— the rivers and navigable waters of Bolivia and 

u. 

Kansas Pacific Railwoy.—The Kansas Pacific Railway 
| Company is stated to be laying its track at the rate of three 
| eee oe ee It is promised that the road shall 

be opened to ver by August 15. At Denver it will effect 
a junction with a brench falling into the Union Pacific 
| division of the original Pacifie Railroad. 
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PasstpEnt’s ADDRESS. (Concluded from 75. 
I wave found that gas tested with the pont ng 


BRITISH ASSOCIATION OF GAS 
MANAGERS. 
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with the same burner will give widely different resulte under 
different conditions. Take the fi ing trials in illustra- 
tion, noting that they were all made wi the same burner— 


No. 3 was made with a stop cock regulated by a screw and 
pinion, and placed upon the pipe between the and 


the average illuminating power in candle was 


6, the dura- 


tion test giving 69 minutes. This proves pontoon 
source of error arises from the uantity of gas , the 


error in this 


case amounting to deve candies. Another, and an 


admitted source of error, is a rushing or smoky flame, which 
will seriously influence any experiment. I think that this 


view of the 


causes of the irregularity in the illuminating 


power test will be supported by the following observations 
on the duration test. 


In expert 


ments made during the present year, I have 


found that the duration test does not vary, in consequence of 
the size of the orifice in the burner used. Thus, burners 
with the openings of the size to give a 4in. flame with 4, 8, 
and 16-10ths of an inch of pressure respectively, all give the 
same duration of a cubic foot of the same gas, a8 the follow- 


ing Table of experiments will show : 





Time required to | Time required to 











pws hy — wns consume 0.1 eubic consume 10 cubic 
in inches. | in inches. feet of gas im feet of ges in 
minutes. minutes. 
min. sec. 
1.7 1.6 6 50 68.3 
1.7 08 6 61 68.5 
1.7 0.4 | 


6 50 68.3 


Each of the results in the third column is the average of 


three experiments. 
Keeping this, then, in view, viz., that a 4in. flame of the 
same gas will give the same duration, whatever pressure 


required to 
ments, as 
cannel 


ace it, let us look at the results of experi- 
ublished in the analyses of the many varieties of 


in which the duration test and the illaminating | ness 
i the Sabbath or seventh portion 


ower test are place:l side by side. A comparison of the sub- 
joined extracts from these analyses will show @ discrepancy 


to the extent of over eight candies, supposing 


that the dura- 


tion test is reliable, which I take it to be. 





Duration of 1.0 cubic Tiluminating 
feet of gas with a flame of power of game gas in 
4in. high. candles. 
Minutes. 
64. eee ove eve 24.19 
64.23 ase ese ove 21.35 
66.5 eos ove ose 82.47 
67.8 wee ons ose 24.11 
73.6 ose ose ove 25.72 
73.56 eee ove ove 28.89 
77. soo ose ove 82.15 
82.9 ove oes eee 83. 
83.3 ese ove eee 89.5 
864 ave one. wane 35.31 
It is very well known that to get a 4in. fame from gases 


of different 


—— more gas must be supplied in one case | 


than in another, the lower the illuminating power of the gas 


While working with the duration test, it occurred to me that 


a4in. flame might be of an uniform illuminating power, | doubtedly 
whatever the quality of the gas; and that, if this were found | address 
to be the case, it would be a simple matter to ascertain what | ject. 


height of flame would be equal in illuminating power to a 


candle, that this 
standard of comparison, and thus the gas co 
tested by itself. With this idea 
with the following results : 





height of fame might be employed as a 
mt ways be 












































































fixed within certain limits ; 
ments might be collected 
nating power of the gas 


absolute certainty, the illumi 
other standard flame. 


given duration with a 4in. or 
would not only simplify the i 
would give it a reliability which is at 


Numinating power test 
present a desideratum. 


ee ee 





Dita daty  PRa tei 





of Sabbath labour in | shifts alterna work on the same shift 
tly forward by a com- | 
London, who issued a circular, and 


neers and 
rned filled up. the 


so that they are at 
This allows them a 
| bath in their own right. 


During the past year, the question 


th they have from 


mittee of managers in 
another from 2 till 10 p-m., 


copies to 400 engi 
Of these 154 were reta' 
uestions contained in - circular — a vey 
general concern on the managers on this important 
be | subject, which is very Mopetul, 
committee to proceed 
settlement of this question will be cause for 


of time divinely appointed as a 
bbatb labour in a gas . 











day of rest from toil, bat it is 
here say that I look upon Sa 
to a certain extent necessary under 

What I regard as desirable is not that no 
from 12 p.m. on Saturday till 12 p.m. on 
men shall not be so overworked 





i 


Sabbath, and that 
Sabbath in their own right, and not as & 
manager may withdraw at pleasure, 
| they so choose, receive religious instruction 
“The Sabbath was made 
” and may we not abide by the s 
| though in present circums' 


stl 


hi 


et gas companies 
untversally, as if vs 


pee 


r 
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| the fact systematically 
| which might be dealt with ‘o suit 


circumstances and 
the stokers have not che power, 
redress. i 
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nor, it may be, the will, to 
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I made some experiments | and 
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Pressure at Pressure at Duration of Tiluminating 
: : 1.0 eubie feet : 
meter in burner in | 14, 4 in. fame! eo" of 4in. 
inches. inches. in ies. flame in candles. 
14 11 65.6 | 9.58 
1.4 0.8 82.5 | 2.58 
14 13 57.1 | 226 
L7 1.2 78.0 | 2.58 
1.7 1.6 52.5 2.00 
15 0.5 ; 708 2.58 


hone o state that these experi 


= to be put forward with con 
that there is a ‘ect uniformity in the illuminating power 
Lage 65 to 82 minutes dura- 


of the gas within the range of from 


ments are not sufficiently 
fidence. You will observe 
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AMERICAN INTEROCEANIC SHIP 
CANALS,* 
(Concluded from page 52.) 

Tw making an intelligent selection among these several 
propose! transite, we shal! be compeiled, first, to consider the 
relative cost, difficulties, and ad of = canal with 
locks, and one which is but an arti strait, a “ thorough 
eat,” from ocean to ocean. We will admit that « canal of 
the latter i , if that alone will serve the wants of 

, ie possible at some point on the Isthmus of 
Darien, or at its very junction with the mainland of South 
America, the most southerly of ali the proposed localities. 
Such an undertaking has not been, of inte years, without its 
strong advocates, and for the purposes of this report, we may 
assume the possibility of ite success at one or the other of the 
points indicated. Jt may be found, however, on a more care- 
ful survey, that a “thorough cut” belongs to the romance 
rather than to the reality of engineering, and that, while it 
constitutes a really magnificent possibility, its construction 
would not at this time comply with the uirements of 
commerce, or the conditions of sound poliey. If, in order to 
eonstruct an artificial strait, we are compelled to confine our 
explorations to such extreme southern latitaded, We arg,on 
the other hand, so far as we can judge from investigations 
already made, compelled to doubt, if not to demy, the practi- 
eability of lockage canals on most of the more northerly 
routes proposed, excepting those at “Nigeragua and Tehuan- 
tepec, owing to the absence of a sufficient supply of water for 
the summit level of such a carial. Sines, therefore, such a 
defect would be vital, and as itis el@imed for the Tehuante- 
pee route that actual su has demonstrated the existence 
of abundance of water for the supply of the summit level, we 
may assume the Darien, at the me south of the Central 
American “ narrow lands,” a¢ the patural representative of 
the propositions for a “ thatough cut,” and the Tehuantepec, 
at the extreme north, as the tative of the several 
projects for a canal with locks. t the same time, these two 
routes involve all the other questions, political or commercial, 
which affect the selection of @ lige fér Mteroceanic transit. 

But in thie we hare conesded teo much for the Darien 
route. A water communicatio=i heres can neither be a 
canal without locks, nor can it be » * therongh cut.” Not 
withstanding the fact of the mean level of the ogeans on either 
side being the same, the rise of tide in the Pacific at Panama, 
is some 15 or 20 ft. greater than on the Aflaatic dipre.render- 
ing of course the resort to locks absolutely necessary fur the 
purposes of navigation, even though the tide flowed freel 
through. (See illustrated history of the Panama R. R., by F. 
N. Otis, M. D., New York, 1862.) And again, after all the ex 
plorations which have been made of the Darien Isthmus, there 
is not a particle of what might be called authentic infor- 
mation, tending to show that a “ thorough cut” is practicable ; 
on the contrary, there is a great body of evidence sustaining 
the view, that whatever line be taken, a tunnel, and that for 
miles in length, isa necessity—and if a ship canal, a ship 
tunnel. 

The attempt to construct a ship canal at Darien, would be 
confronted at the very outset by a peculiarly deadly climate, 
and not only would this greatly increase the original cost, 
in money and in human life sacrificed, but would for ever 
militate nst the usefulness of the work after its comple- 
tion. It is even a matter for grave consideration, if the 
climate alone, by the great increase of cost and difficulty 
which it would entail, does not offer insuperable obstacles 
to the ormance of such an immense amount of labour 
aa would be required. To this it must be added, that while 
the periodical vy rains and floods of that intertropical 
region certainly render dams and locks out of the question 
should any one think of employing them, the same natural 
agencies would greatly impede the progress of the work 
itself, and tually endanger its permanency, besides 
greatly enhancing the expenses of maintenance and re- 
pairs. These difficulties at once suggest themselves to 

ical engineers. 

In the second place, while, as regards the general public, 
an interoceanic canal would be cheap at almost any price, 
the practical accomplishment of the undertaking requires 
that it should be ¢ without the expenditure of a sum out 
of proportion to the profits to be realised. The trade and 
commerce to be benefited, present and prospective, is, and 
will be, capable of enduring a certain burden of tariff for 
the use of the canal, and the degree of that burden must not 
be overestimated in # calculation of intended outlay, lest the 

ompt recoil of sugacious capital defeat the enterprise in 
ite very inception. In short, the men who are to contribute 
the rast sum to be paid out must in some way be assured of 
ultimate dividends, and, if we take the estimates of even the 
advocates of the Darien route, no such assuranee can at 
— be given. Mr. Trautwine, a civil engineer, of un- 

ub 
been 





ted) qualifieation, well known to most of you as having 

on the Panama Railroad, after years of residence 

and research in that region, and with a knowledge of all 

which had been accomplished in the way of explorations, 

haviog himself surveyed three routes through the Cordil- 

leras, states the minimum cost of the canal on the best line 
at 325,000,000 dols. 

A third difficulty presents itself in the absence of good 
natural harbours on either — he Isthmus of Darien, 
and though engi ing skill lavish pecuniary outla 
could Mioultose supply this deficiency, it is one which aun 
be overlooked in an estimate of comparative advantages. 
To this may be added the impossibility of procuring in that 
locality supplies of fuel for steam vessels, provisions or ship 
mateo, or of maintaining suitable repair shops and dock- 

5. 
. A fourth objection, which is quite within the scope of this 
investigation, arises from the fact that the necessities « 
modern commerce more and more peremptorily demand 
facilities for frequent and prompt communication with ship- 


“@A fecentiy read by Colonel Julius W. Adams 
before American Society of Civil Engineers. 





| an abundantly safe and capacious 





ping in distant waters, and wherever trade is extended the 
pon ee mail unication must follow. It 
but a glance at the map to ascertain how much more 
diffieult this would be at the north-western shoulder of South 
America, than at a point selected with some reference to its 
proximity to our own continental and our existing 
connexions with the great trade marts of the world. 

But the truly scientifie engineer, in this day of the world, 
is not permitted to narrow his range of observation to those 
questions which more nearly relate to the technical routine 
of his Ceryroe profound and interesting as these may be ; 
his work, in the consequences which attend ite success, must 
have its bearing upon the policy of nations and the welfare 
of his race ; he is forced at times to be even the more a 
statesman because he is an engineer. Situated as is the 
isthmus of Darien, out of the ordinary channels of trade, 
and entirely exposed on either coast, it would be extremely 
difficult to protect in case of war, whether between European 
or American powers, or between America and Europe. The 
United States would not permit any European power to 
exercise even a seeming protectorate over a work of such 
importance to its own interests, at the same time that it 
could hardly itself assure the neutrality of the canal to the 

commerce of the world. 

With these remarks we may for the present dismiss the 
subject of the“ thorough cut” at Darien; but the report of 
the expedition } sent out by the Government of the 
United States Will-De awaited with interest by all whose 
attention has béem tlirected to the canalisation of that 
isthmus. 

Having assumed the Tehuantepec route as the natural 
representative of the several projects for an interoceanic 
canal with locks, amore or less similar to the ship canals 
already in existenee in- America and in Europe, let us now 
examine the elaims.of that locality, so far as they can be 
authoritatively 

Just north of the great peninsula of Yucatan, the strip of 
elevated land which uftites the continents of North and South 
America is once mére.gontracted within comparatively nar- 
j row limits. Thiwis the isthmas of Tehuantepec, lying wholly 
| within the domain of the Republic of Mexico. The direction 
| of the coast hipe en either sea is so nearly east and west that 
the shortest fine a¢foss the isthmus—which would be about 
136 miles in length—must be drawn almost due north and 
south. Both on the Pacific and on the Gulf of Mexico, the 
outline of the coast is broken and irregular, and indented 
here and there with bays and the mouths of considerable 
rivers. . The interior, as elsewhere on the American “ narrow 
land,” is traversed by those ranges of “cordilleras” which 
seem fo form the bacxbone of the New World. While there 
are, however, a number of peaks of very respectable altitude, 
the mountains are generally scattered, and the table lands 
have no very formidable elevation, while, in a southerly 
direction from the mouth of the Goatzacoalcos river, on the 
Gulf, there exists a remarkable natural depression or hollow, 
extending through, with some irregularities, tothe Pacific 
slope, forming a very available sort of “ pass,” and which 
has been made use of from the earliest days for purposes of 
transit from coast to coast. 

It was through this pass that Cortez marched his men, and 
over it he conveved the material for the ships which he con- 
structed on the Pacific. 

Here too, the same adventurer, as before remarked, planned 
the ship canal and “ Roman Road,” the construction of which 
he urged so strongly upon the Emperor, Charles V. Here, 
ata later day, the Spanish Governmert intended to have 
united the two oceans; and here in 1842, the Republican 
Government of Mexico caused thorough explorations to be 
made, with the view of making a canal from sea to sea. The 
report of the officers employed for the purpose, at that time, 





practical realisation. Since that time the Isthmus of Tehuan- 
tepec has continued to attract the attention of those who were 
interested in interoceanic communication, and the depression 
in the mountain range has been twice carefully surveyed for 
railway construction. During the first rush of emigration to 
California, a mail service was maintained for nearly a year at 
this point, from the upper waters of the Goatzacoalcos river 
to the Pacific coast. 

At the present date the Isthmus of Tehuantepec has once 
more demanded an investigation of its features and advan- 
tages, from the fact, that not only are active steps being 
taken, and work pushed forward, for the construction 
of a railway on or near the line previously selected and 
surveyed under the supervision of General Barnard ; but it is 
also proposed to attempt the construction of a lockage canal, 
and it is claimed that this can be more easily and cheaply 
accomplished at Tehuantepec than at any more southerly 
locality. 

The line of the proposed interoecanic transit would be 
about 156 miles, but of this only ebout 50 miles would be 
altogether artificial, the remai , consisting of the frest 
river Goatzacoaleos, on the Atlantic side, and of two large 
lagoons on the Pacific. A canal admitting vessels of 20 ft. 
draught of water, and with a railway on its banks to work as 
an eri would accommodate three-fourths of the eom- 
merce of the globe, as ships of a greater draught than that 
could be lightered and reloaded. A deeper canal would present 
only difficulties of pecuniary consideration. 

ith reference to the depth of the canal, we 
should bear in mind that a limit seems to have been reached 
in the draught of merehant vessels, and that the universal 
tendency is to decrease rather than augment it. 

The cost of such a canal, it is claimed, would be less than 
one-third, either in time or , that of the Darien project. 
On the Gulf of Mexico, the of the Goatzacoalcos offers 
harbour, with a bar on 
which there is already a depth of 18 ft. at mean low water, 
and which has preserved that depth unaltered since the days 
of Cortez, and which admits of ing at a very moderate 
ys nae On the Pacific side there are no very formidable 

ifficulties in the way of opening and improving the two 





was strongly in favour of the feasibility of the project, but | 
politica! diffieulties and changes prevented any attempt at | 





valley ~f the Mississippi, 
by east and west lines F edeaties 
its natural outlet in the Gulf of Mexico The rapid increase 
of north and south railway lines, sufficiently indicates the 
positive requirements of our trade exchanges. 

Year by year this great inland sea, which may properly be 
termed Mediterranean of the New World, is not only 


4 
— Cuba, a not by any means impossible event, the Gulf 
of Mexico would beeome absolutely under the control of the 
United States, conjointly with our sister republic of Mexico, 
whose interests are, in the main, identical with our own. 
Over its waters will float the fleets of a future commerce, 
beside which that of the present will seem of but little 

; but if we deal only with the present and the 
immediate growth which would inevitably follow upon the 
opening of an available channel to the Pacific, we find our- 
selves confronted with figures and estimates which 
powerfully to every American mind in favour of a canal at 
Tebuan . if that be possible. The ports of New Orleans 
and San Francisco are nearer to each other by more than 
2500 miles, by way of Tehuantepec than by Darien, and a 
similar argument holds good, in varied rtions, which 
the map will plainly declare, with reference to the Atlantic 
ports of the United States and western Europe, and the trade 
of the Pacific shores of North America and Asia. 

In these days of steamships and rapid freightage, every 
hundred miles of distance saved presents an important 
mercantile consideration, and we should be inexcusable if we 
unnecessarily added to the transportation of the trade of the 
Gulf, a forced detour, equal, nearly, to the voyage from New 
York to Liverpool. The Gulf of Mexico has but two main 
entrances ; that on the east, between the Florida Keys and 
Cuba, and that on the south-east, between Cuba and the 
peninsula of Yucatan. Both of these are narrow, and in 
ease of war could be so easily defended as to render the Gulf 
a mare clausum, and assure the neutrality of the ship canal 
to the peaceful uses of a!] nations. 

It may be taken as a matter of course, that a canal by 
way of Tehuantepec, as at any other point, would be suitably 

rotected, from its very inception, by adequate treaty stipu- 
tions, since on no other basis woul the capitalists of the 
United States invest a dollar in the enterprise. It is not 
likely that any hindrances would be met with on this score. 

The first step toward the attainment of the inestimable 
result which we have discussed, is the construction of the 
proposed railway, and this we are glad to learn is as certain 
of speedy completion as it is obviously demanded by the 
needs of commeree, but if the rails are once laid from ocean 
to ocean the subject of a ship canal cannot possibly be 
allowed to slumber until its practicability shall have been 
authoritatively affirmed or denied. 

Since the Government of the United States, in the exercise 
of a wise statemanship, bas undertaken to acquire informa- 
tion concerning the proposed “ thorough eut” at the border 
of South America, is it too much to expect that the develop- 
ment of the same policy will ere long undertake to answer 
our inquiries relative to the more promising enterprise which 
proposes to bring the trade of the Pacific to the feet of the 
Great Republic, and render the interoceanic route in reality, 
as in name, the American Isthmian route ? 


After Colonel Adams had read his paper, the question was 
open to discussion, and resulted in the adoption of the reso- 
lution offered by General Barnard, which is as follows: 

Resolved,—That, in the opinion of the American Society 
of Civil Engineers, the relations of the Isthmus of Tehuante- 
pec to the United States are so peculiar, and so different from 
those of any other suggested route for canal or transit, that it is 
highly important that the patronage and influence of the 
Government, and the capital of its citizens, should not be 
committed to any ship canal or transit enterprise until the 
practicability or non-practicability of a canal across that 
isthmus has been d i by a survey to be made for that 


object. 





New Rernicrratixe Car.—-There has just been put on 
the New Jersey Railroad a refrigerating car, designed on 
a new i for the transportation of meat. The car is 
10 by 80 ft., and has a capacity for the meat of thirty head 
of cattle. It has double sides and ends, and between the outer 
and inner walls the space of 3 in. is filled with cork. The 
inside of the car is lined with zinc throughout. Near the 
roof at each end are gratings, upon which is placed the ice, 
from 3 to 4 tons being required for the passage. The cold air 
is pressed downwards encircles the meat, which is hung 
in the car, and taking the impurities it is continually throw- 
ing off, carries them to the upper part of the car at the centre, 
and thence back to the ice, where the drippings are forced off 
t h a pipe running to and through the bottom of the car, 
and run off. In the centre of the car, in the top, 
is a fan, or windmill, which, when the car is in motion, 
is constantly revolving, and forees in air, which adds to 
the pressure to distribute the air coming from the ice. The 
meat is kept perfectly dry, and is said to be in a better state 
than when first dressed. 
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IRON ARCHES. 
(Continued from Page 111.) 


Proposrrion IX. To investigate the bending moment at 
any point of the arch when the weight is eccentric. 





Fra. 4. 

Let 8 be the angle which defines the position of 
the weight, as in the diagram ; then the vertical 
forces K, K’, at the abutments will become re- 
« + sin 8 
2 sin & 


spectively R. we. a.6 + Wx = and 





sin o—sin 8 


R. «.a.b+W x , =, 
2am « 

The general principles of the investigation will be 
those of Propositions III. to V., but a peculiar cau- 
tion is necessary, because the moments produced by 
the weight W have to be taken differently for 
points on its two sides. This apparent complexity 
might be avoided by measuring the moments in 
opposite directions on the two sides of W. The 
wrocess will, however, be rendered more intelligible 
by always proceeding with the arc from the right 

“abutment towards the left, and always taking the 
moments of parts towards the left. 

Section (1). For a point between the right abut- 
ment and the weight: that is, for values of 6 in- 
cluded between— a and +. 

The forces on the left hand of the point, pro- 
ducing moments about the point, are 

The weight of the portion from the point to A. 

The force HW. 


The weight W acting immediately. 


The force K=Raab+Wx %2% +s8in 8 
2sin a 

The first three of these forces tend to bend A 
downwards and inwards, and the last to bend A 
upwards and outwards. They produce (nearly as 
in Proposition III.) the bending moment. 

a.b.R* (cos 6 + ésin 6 — cose — &. sin.) 
+H.R. (cos 6— cos a) 
M,= 4 +W R (sin 8 — sin 8) 
sin o&+sin 8 
2sin ow 

And, as in Propositions [V. and V., this moment, 
in the space § 6, produces a curvature expressed by 
multiplying it by E.R.8 6: and produces a spread of 
A expressed by further multiplying it by 

R (cos 6— cos @). 
Hence, for the spread produced by the whole part 
between the right abutment and W, we have to 
integrate E.R.* M, (cos @ — cos a) 3 6 from 
é= —ato§ = +B. 

Section (2). For a point between the weight and 
the left abutment: that is, for values of @ included 
between+8 and + oe, 

On this section there is no force W to the left of 
the point: the bending moment is, ' 
abR2(cos 6+ 6.sin@—cos e— o.sin @ ) 

+ H.R (cos 6 — cos x) 
em en 8 R (sin @—sin ox) 

2 ain o 
and M,, as before, is to be multiplied by ER. 36, 
and by R (cos é—cos a), to find the spread which 
the bend in the small piece 3 6 ager Hence 
for the spread produced by the whole section 
between the weight and the left abutment, we 
have to integrate M ,. E. R= (cos @—cos a) § éfrom 
6=8 to 6= &. 

Then, as in Propogition VL., the total spread (the 
sum of the two integrals) is to be made =0; H will 
be determined from this equation, and its value 
ust be substituted in the expressions for M 
and M,. The bending moment at any point © 
either section of the arch will then be obtained; it 
will have one maximum value where g=3, and one 
other maximum value in each section of the arch 


dM 


~. =O. 


+W x x R(sin 6— sin a) 


M 


where 


The total spread of the foot A of the arch is 


thus obtained. The three integrals in Section 
are similar to the Ist, 2nd, and 4th integrals in Sec- 
tion (1); the latter are to be taken 
—ca and +, and the former between limits+8 
and + «@. The sum of the two of each 
tegral, therefore, constitute integrals to be 
between limits~ gand +a. The result of the in- 
—" will give (omitting the general factor 
(a4R+H) x} — 3sin «cos & + 
& (sin ? ox +3 cos* c)} 
+abtR x { — $sin &cos «+ 
= (} cos* ¢—# sin? «) + a?2 sing cos a} 
win. + sin 2 
2sin x 
The 3rd integral in Section (1) is to be taken only 


between the limits — ~wand+ 8. It will be found 
to give a result, 


W x {+4 sin* 8+4$ cos? — cos &. cos 8 + 
sin or. sin8 — (a+) cos. sin B} 
And collecting all the terms, we obtain for the en- 
tire inwards spread, 
fx {—3sin &. cos a+ & (sin? & 7} 
J 


X(—2sin® & +2sin acoso). 


ER’ | +abRx { —g sin o, cos e+ a (—} sin? & 
; +4 cos*ar)+ a.? 2sin a cos q} 


| +3 cos* a)} 
+ Wx {i cos* ¢ —} cos? B—co8 «. cos B+ | 


Ll (a. sin e—{. sin 8). cos a} 
(The following partial verifications are to be 
found on comparing this formula with that obtained 
in Proposition V.: (1) When 8=0, ite value is 
double that of the spread in Proposition V.; (2) 
The powers of (8) are even, as will be seen by ex- 
panding the functions of 8; (3) When = aq, the 

coefficient of W vanishes.) 

Example: 
Let x= 60° B=30° 
Then substituting these values of ( «) and (3) in 
the last equation we obtain, 
Spread of A=E.R* x 
fH x .2718 — adR x .2134— W x .1104} 
and putting this—0, we obtain 
H=adR x .785 + W x .406 

The absolute bending moment M,, for any point 
between = — wand 6=-+ 8, is found by sub- 
stituting this value of H in the expression for M,, 
and we shall find, 

on gh X {1.785 cos @ + 8 .sin d —1.800} i 
he + WwW { .406 cos 6—.211]1 sin 6—0.386} 

The absolute bending moment, M,, for any point 
between 6= + Gand 6=+ e& willin the same way 
be found to be as follows : 

M. - jar R (1.785 cos @ + 6. sin 8 — 1.800) 

me = 7 +W(.406 cos 6 + .789sin 6 —0.886) 

The two formule agree when 6=30° or under the 
weight W. We shall give no further attention to 
the second, as that side of the arch is the stronger. 

To find where M, is a maximum, we must make 
dM; _» 

d 

abRx {—1.785 sin 6 + sin 6 + 6. cos 6} + 
W {— .406 sin 6—.211 cos 6} =0 
from whence we obtain : 
abRxé6—W x 211 
ane ab x .785 + W x .406 
4 6—.211 

Let W = Rad. Tis 

This gives 6= —34° nearly. Substituting in the 
expression for M, above, we get, 

when 6 = + 30° M, =— .133 x ab Re 
when 6 = — 34° M, =+ .080 x ab R? 

Therefore the bending moment is greatest for the 
point under the weight. 

6—.422 


Let W=2Rad. Then tané@= “07 


This gives 6 = — 31°, and, as before, we get, 
when @ = + 30° M, = — .274 x ab R* 
when 6 = — 31° M, = + .148 x ab R? 
Thus in this case the bending moment is nearly 
twice as great for the point under the weight as for 
any other point. 
15, Park-street, Westminster. 
(To be continued.) 


This will give us, 


Then tan 6 


W. Atry. 





of stone docks and piers is pro 





General McClellan and Mr. Hami 
appointed consulting engineers to the work. 


THE STAMP END WORKS, LINCOLN. 
(Continued from Page 119.) 
Tue Brass Founpry. 
Or the brass foundry at the Stamp End W: 
} des Seb very tye oo Hog although 
features. rhe chief thing wedhsechie te $8 S64? a 


tent to which ‘ plate moulding” is the fact 
of a large number of articles of patterns 
oe to be rendering this system of 
moulding particularly gegen ‘o most of our 
readers the practice of ‘ plate ” is no 


doubt familiar ; but for the benefit of those to whom 
it is not, we may describe it briefly here. Accord- 
ing to this plan of working a number of half- 
patterns of articles to be moulded are fixed to a 
metal plate slightly r than the flask in which 
the mould is to be made, the various half-patterns 
being connected by necks which will produce in the 
moulds the necessary runners for the metal. The 
plate to which the half-patterns are fixed is made 
so that the flask fits on to it in one position, 
and when it is so placed it is filled in with sand and 
rammed in the ordinary way. On the filling being 
completed it is lifted off the plate, which is then 
ready to receive another flask, andso on. Of course 
the moulds thus made will be all * ” or all 
‘* bottoms,” as the case may be, and another plate 
carrying another set of half patterns is used to form 
the companion moulds ; or as is very generally done, 
the two sets of half patterns may be fixed to 
opposite sides of the same plate. e great ad- 
vantages of this method of moulding are that a 
number of articles can be moulded simultaneously 
with great rapidity, and that from the half patterns 
being firmly attached to the plates they are lifted 
steadily from the moulds, and the latter are thus 
far more accurate than when each pattern has to be 
loosened and lifted out by hand in the ordinary 
way. The expense of na > plates, how- 
ever, prevents the system from being economically 
applicable, except in cases where numbers of articles 
of one pattern have to be produced. 


Tue MILLWeicuts’ AND Erecrina SHOPS AND THE 
‘TURNERY. 

We have classed the millwrights’ shop, the erect- 
ing shop, and the turnery together, use—as 
will be seen by the plan published by us on page 
108 of our last number—they really form but parts 
of one large building, having a floor area of 31,280 
square feet, or nearly three-quarters of an acre. 
Practically, indeed, the floor area is far more than 
this, for the shop is almost surrounded by a broad 
gallery, accommodating benches and a very large 
number of machines of the lighter kinds. ‘The ma- 
chinery in the shop is at present all driven by a pair 
of horizontal pce, touch wf engines, which are con- 
nected to the shafting by gearing; but a single- 
cylinder inclined engine, to be coupled direct to the 
shafting, is nearly completed, and is to be subati- 
tuted for the existing engines at the earliest oppor- 
tunity. The engines are supplied with steam from 
a pair of Cornish boilers, and in the e ad- 
joining these boilers the soundness of alt the eylin- 
der castings is tested by turning steam into the 
jackets before they are completely fitted up. The 
pressure used in testing them depends, of course, 
upon that existing in the stationary engine boilers, 
and is usually from 60 Ib, to 70 lb. per square inch. 

Close by where the cylinder testing is going on 
is a kind of revolving boiler, in which, by the aid of 
steam, the sponge cloths used in the works are 
washed. At Stamp End these cloths have almost 
entirely taken the place of ordinary waste, and as 
they can be washed out in the manner we have 
mentioned at an almost nominal cost, an important 
saving has been effected by their use. 

In attempting to describe the erecting and 
machine shops, our two great difficulties are to know 
where to begin and where to leave off. These shops 
literally swarm—if we may be allowed to use that 
term for the want of one more expressive—with 
special tools and special appliances of all kinds for 
facilitating the execution of work ; and it would be 
perfectly impossible for us within any reasonable 
amount of space to describe these various con- 
trivances fully. Under these circumstances, there- 
fore, we must content ourselves by giving some 
particulars of those ial machines in which we 
think our readers will take the interest. 
And we may take this opportunity of remarking 





that a large proportion of these ingenious machines 
have been constructed by Messrs. Clayton and 
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Shuttleworth on their own works, almost the whole 
of those 80 made, as well as many of those con- 
structed for the firm by regular tool manufacturers. 
having been designed by Mr. George Wilkinson, 
under whose control the engine department of the 
works is, as_we have already stated, placed. 

Before, however, givin particulars of the tools 
to which we have referred, it may be advisable that 
WE should say something of the system on which 
the work is turned out, this system being calculated 
to rednee hand labour to a minimum, and at the 
same time to obtain thoroughly an uniformly good 
result. In the first place no engine— unless it is one 
of an exteptional kind made for some special pur- 
pose-—can be said to have any individual existence 
at the Stamp End Works until it is in course of 
erection, . Messrs. Clayton avd Shuttleworth build 
engines of « certain number of standard types, and 
the detaile for these various classes are made by the 
dozen, or the seore, as the case inay be, and passed 
into store, to be taken out as required to be built 
up into engines, 
with their covers, valves, guide-bars, &c., complete 


finished accurately to gauge and template, and thna 
any part of an engine of any particular class will fit 
equally well with the corresponding parts of any 
other engine of the same class, there being none of 
the special fitting which is required in shops where 


the syatem of working to standard gauges is not} 


followed, and where, consequently, much costly 
hand labour has to be employed, and without at- 
taining equally good resulta. At Stamp End there are 


secured. The boring is effected in the ordinary 
with an arm carrying a tool for eutting the thread 
on the outside of the boss, this arm being fed 
downwards by a leading screw of the same pitch as 
the screw to be cut. The depth of cut is regulated 
by a serew which moves the tool radially on the 
arm carrying it, and the drill spindle is wane 
with a reversing motion, so that any desired number 
of successive cuts can readily be taken. The second 
machine just referred to, is used for cutting off the 
spokes of the wheels to the exact length required, In 
this machine the bored-out boss of the whee! is placed 
on a vertical stud made to fit it, and each arm in suc- 
cession is fixed go that its end is trimmed off by a 
series of cutters carried by a revolving disc. 
stud on which the boss is placed is carried by a slide 





; can be 


moving on the bed of the maehine, so that it 
shified to any desired distance from the 


Boilers, cylinders (the latter fitted | cutter dise according to the diameter of the wheel, 
. | for which the “ ex 
connecting rods, crank shafts, flywheels, &c., are all | this machine the 


ntre” is intended, By the use of 
+ poke S are trimmed off to the 


leorrect length with great accuracy, so that their 

| TAC} | 
|ends all take a fair bearing against the tyre when 

the latter is put on. 


A tool, oceupying a very prominent position in 
the shop, 1s the compound drilling machine, con- 
structed by Messrs. Clayton and Shuttleworth for 


boilers, and a very fine tool it is. It may be 
described as consisting of a radial drilling machine 


vided with a table, to which the boss, after being | 
cast on the arms of the wheel, can be readily | 
| densation, 
way, and this being done the drill spindle is fitted | Clayton and Shuttleworth is an ordinary gridiron 





as 
The 


| drilling the various holes in their portable engine 


carefully and strongly made case-hardened gauges | fitted with a horizontal drill spindle projeeting 
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afforded for the complete drainage from the jacket, 
back into the boiler, of all water yeu ; from con- 
The starting valve now by Messrs. 


valve fitted to a face formed at the bottom of a 
short branch or “nozzle,” which projects from the 
base of the cylinder through the top of the boiler, 
the valve being kept up to its face by the pressure 
of the steam. ‘This ‘‘ nozzle,” as we may call it, fits 
the hole through which it passes accurately, and it is 
encircled inside the boiler by a ring which, by means 
of bolts having T heads fitting into recesses in the 
periphery of the nozzle, can be tightened up against 
the inside of the boiler plate. By this means not only 
is a good joint made, but the cylinder is held firmly 
into its place, while, from the nozzle fitting the hole 
in the boiler plate, the ordinary holding-down bolts 
are relieved of a very great proportion of the strain 
arising from the thrust and pull exerted on the 
cylinder during the working of the engine. Al- 
together this method of fixing the cylinders makesa 


| thoroughly good job, and is well worth any extra 


trouble involved in carrying it out. 

A very interesting set of machines is that used 
for turning the eccentrics and eccentric straps. The 
eccentric sheaves uséd by Messrs. Clayton and 
Shuttleworth are concave on the periphery, and ‘ih 
turning them they are mounted on a lathe having a 
slide rest so made that the point of the tool tra- 
verses through the curve necessary to produce this 
concavity. The method of fixing the sheaves in 
this lathe is also worthy of special notice. The 


| chuck-plate of the lathe is furnished with a eross 


slide, which can be set to any desired distance from 


3 


| the centre by means of a screw, and projecting from 
this slide is a pin or stud fitted with three wedges 
sliding in grooves cut in it. The eccentric sheaves 
to be turned—having | previously bored—is 
placed on this stud, and by means of a collar and 
nut at the outer end the three wedges just men- 
tioned are forced towards the chuck-plate, and are 
thus caused to move up their inclined groovea, and 
expand tightly against the interior of the hole in 
the eccentric. From the nature of the arrangement 


for the diameter of every pin, the length, thickness, | from its main column, in addition to the ordinary 
and breadth of every link, the diameter and thick-| vertical spindle carried by the radial arm. Th 
ness of every eye, and, in fact, for the dimensions | horizontal spindle can be raised or lowered at plea- 
of every part which has to fit any other part ; these | sure, and by the aid of the two spindles every bolt 
gauges being all carefully classified and arranged in | or stud hole in a boiler can be drilled, and the open- 
a suitable room, so that the proper gauge for any | ings for the stuffing-box of the starting-valve spindle, 
rere of work ean be at once found when required, | and for the starting-valve itself cut out, in about the | 
he machine work is almost all done by the piece,| third of a day. In fact, understand that ove1 

and every detail made is carefully gauged by men| twenty boilers per 

who are responsible for its aceuracy before it is | drilled, &c., this -machine. 
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week have been completely 


The boiler, which is 
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; at 
received into store Besides the ‘simple block 
gauges, of which we have already spoken, there are 
also others of a more complex kind necessitated 
from the fact that many details are stored partly 
put together. Thus, as we have already mentioned 
there are to be found in the stores cylinders (om- 
pletely fitted up with covers, valves, and guide 
pars, connecting rods all put together, ready 
te go on an engine, and many parts of a similar 
kind. Before these details are received into store 
not only has the correctness of the dimensions of 
the various parts to be tested but also the accu- 
racy of the putting together, and there are many 
special contrivances for doing this. ‘Thus, in the 
case of connecting rods it is not sufficient that the 
bearings at the two ends should be of the right 
diameters and the correct distance apart, but it is 
also necessary that they should be truly parallel, 
or in other words that their axes should be at right 
angles to the centre line of the rod. ‘To ascertain 
whether this is the case very simple means are em- 
ployed. The rod to be tested has one bearing 
placed on a kind of crank pin projecting at right 
angles from a perfectly straight plate, and the 
cotter is driven down so that the brasses clip the 
pin firmly. 
rod from the face of the plate is then gauged, and 
this being done it is taken off, turned over, again 
cottered tight up on the pin, and the distance be- 
tween the free end and the plate gauged a seeond 
time. Of course if the-rod is perfectly straight, and 
the bearing which has been cottered up on the pin 
ia accurately at right angles with its axia, the dis- 
tance between the free end and the plate in which 
the pin is fixed will be the same both before and 
after the rod is turned over ; if it not the difference 
will show the amount of the error and its direction 
‘The * squareness” of both the bearings of each eon- 
necting iod are tested in this way, and the plan is 
a supple and excellent one. 

We must, however, say nothing more here about 
the a peg. of gauging, but proceed to deseribe as 
clearly as we can, the peculiarities of some of the 
special todls to which we have referred, and. we 
may commence by speaking of a couple of simple 
machines employed for finishing the * centres” of 
the iron wheels to which we have already made 
reference. One of these machines is used ‘for 
bering the bosses and forming on the eutside of 
one end of the latter, the sorew-thread on which 
the cap fits. This machine is a kind of drill pro- 


| being drilled, is carried by a kind of small trolley 
}rumming on rails under the radial arm, this trolley 
being made that the boiler can be raised, 
lowered, turned over, or shifted end for end with 
the’ utmost facility. The in fact, 
rollers carried by a kind of crutch, this crutch being 
raised or lowered by a large central serew. ‘To 
overcome the preponderance of weight due to the 
| firebox projecting below the simple chain 
| hoisting tackle is provided to aid in turning the 
boiler over, and to keep it in position. ‘The holes 
in the baek plate of the firebox are, of course, 
drilled by means of the horizontal spindle, whil 
the vertical spindle can command the firebox sides 
and crown, or any part of the barrel. We may 


80 


be ile r, lies on 


boiler, 


mention that the holes for the cylinder bolts after | 


the wedges must expand equally, so that the eceen- 
tric is truly centred on the stud ; and as by means 
of the screw already mentioned the stud can be set 
accurately at any desired distance from the centre 
of the lathe spindle, it is insured that when the 
exterior of the sheave is turned the eccentric shal! 
have exaetly the correct throw. ‘This arrangement, 
besides insuring accuracy, affords great facilities for 
the rapid fixing of the work in the lathe, and saves 
all marking off and adjustment by hand which 
would otherwise be necessary. 

Close to the lathe used for turning eccentric 
sheaves is that employed for turning the exterior of 
the eccentric straps, this lathe having the tool- 
holder of its slide rest fitted on a slide curved to the 
quadrant of a cirele, so that, as it is moved on this 


The distance of the other end of. the | 


being drilled have a rose-bit passed through them, | slide, the tool follows correctly the outline of one- 
the rose-bit used being made to fit on the point of | half of the eceentric strap. The greater portion of 
the drill itself, so that after the latter has made a | the exterior of an eccentric strap can be furnished 
hole it can be withdrawn, and the rose-bit be put | in this way, but there is one portion opposite the 
on and passed through with but very little trouble. | point at which the oil-cup is formed whieh has to 
We have already mentioned that the pairs of} be treated differently. ‘lo finish this portion the 
cylinders for the double-cylinder engines are made } strap is placed in a lathe, the spindle of which has 
in one casting; and in the shop of which we are | a reciprocating motion imparted to it in the follow- 
now speaking is a boring machine, in which the two | ing manner: Parallel to the lathe spindle isa second 
cylinders of such a pair can be bored out simul. | spindle, or short ecountershaft, carried by bearings 
taneously, this machine having two boring bars} on the headstock, and having the belt pulleys ‘fixed 
truly parallel to each other. ‘The same machine |onit. At the end of this second spindle is a crank 
may, of course, also be used for boring out | disc, the pin of which passes through a trandverse 
two single cylinders simultaneously if necessary, | slotin a sliding bar, this bar thus having a recipro- 
The cylinders being first bored they can, during | cating motion given to it. On one part of the bar 
the subsequent planing processes, be held truly | is framed a rack, which gears into a pinion on the 
| by brackets having cones entering into the | lathe spindle proper, and thus, as the bar recipro- 
jtwo ends of the eylinder barrel —a method | cates the Inthe spindie, and consequently any article 
|of fixing now generally used in most of our best | fixed in the lathe, has a reciprocating retary motion 
| engineering factories. When a cylinder has been | given to it, the extent. of this motion being adjust- 
| placed on a boiler, and the amount which it is re- ;eble-by varying the throw of the driving crank. . Jn 
| quisite to remove from its base to bring it into its } this lathe the portion of ‘each eccentric strap en the 
| proper position has been correctly marked off, this | opposite side to the oil-cup cam be conveniently 
| bage is planedin a planing-machine having its tool- | finshed. ‘The eccentric straps, we may, mention, 
holder fixed to a radius bar, so that during its}are each cast in ond piece, the two haives being 
lateral traverse the tool moves in an arc of a circle | slotted apart after the boring and turning has been 
of a radius equa! to that of the top of the boiler to} done, and liners bemg introduced to replace the 
which the cylinder is to be fitted. . By planing the | portions cut away. 
cylinder bases in this way @ great deal of hand} Lathes, such as we have just deseribed, having a 
labour is saved. \reeiprocating rotary motion given to their spindles, 
While speaking of the cylinders, we may mention |.are usefnl for @ variety of work besides finishing the 
that all the portable engines now made by Messrs. | eccentric straps opposite the oil-eups, and at the 
Clayten and Shuttleworth have-the cylinders steam | Stamp End W orks they are used for rounding the 
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jacketted, the jacket’ Being at all times in free edges of gibs and cotters, an operation which they 





communication with the boiler, and facilities being | perform admirably. Special arrangements are pro- 
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vided for fitting these articles quickly and accu- 
rately, but these contrivatices our space will not 
permit us to deseribe here. - 

In a large establishment like the Stamp End 
Works the finishing of the bolts, studs, and nuts 
used gives ef to a considerable number 
of machines, and im the cage of the shop we are now 
describing many of . machines are of special 
patterns, which we haye never seen elsewhere. 
‘Thus, in one machine for shaping nuts, the latter 
are threaded short bolts, which are secured 
by clips aro the periphery of a pair of poly- 
gonal rotating disea, so mounted that their edges 
can be made: te: between fixed tools. As the 
discs rotate tliese tools operate on two sides of the 
nuts, redacing the latter.to the correct size, and 
two sides having been thus finished, the bolts on 
which the nuts are threaded are loosened, turned 
one-sixth round, and refixed, when two other sides 
can be finished in a similar way. A third shift of 
a sixth of a turn brings the two remaining sides of 
the wats under the action of the tools, and the nuts 
are then finished. To insure that the angles are 
correctly kept, the bolts. on which the nuts are 
threaded have hexagon heads which fit into Y's on 


the 2 tiage of the discs, while other Y's, 
tightened by nuts, hold the bolts firmly. The 


number of nuts threaded on each bolt of course 
varies according to the size of the former, but on 
the average, we are informed, the machine with the 
two dises will finish sixty dozen nuts per day, there 
being one man to attend to the machine, and a boy 
to thread the nuts'on the bolts and take them off 
when finished. 

Another special machine is that used for slotting 
simultaneously the six sides of the heads of hexagon- 
headed bolts. In this machine the bolt, of which 
the head is to be finished, is placed in a vertical hole 
in a kind of small table on which the head then rests, 
and this table is brought under the slotting head, 
so that the centre of the bolt coincides with the 
centre of the latter. The slotting head, which has 
a vertical recipr>cating motion as usual, is hollow 
and of hexagon section, and from the interior of its 
sides are hung six radius bars, éach provided at its 
lower end with a tool-holder. By an ingenious but 
simple feed-motion these six radius bars—or tool 
carriers, as we may more properly term them—are 
made to vibrate simultaneously, the six tools during 
this vibration being thus made to respetfiyely tra- 
verse the six sides of a hexagon, the. size, of which 
depends upon the distanee from the eentre line of | 
the slotting head at which the tovlsares¢f. It will | 
thus be seen that the vertieal motion of the slotting 
head combined with thé lateral travérse’of the tools 
causes the latter to slot simultaneously-the six sides 
of the heads of the bolts. ‘The machiné*tu¥he out 
excéttent work ard ata good speed. a” a ” 

Besides the ‘machines jnst mentioned, there tr 
als@ an eight spindled drifting maine used’ for 
drilling eight) nuts simultaneously, “aad alsoin 
gallery a vasiety of bolt lathes, screwmg t 
&cij whichewe cannot describe here, although tn 
of ‘then sinelude special “dodges” welf*w er 
notice) *“Wemay; however, say a few words-of the 
std ‘lathes, constructed, to Messrs. Clayton™and 
Shuttleworth's order, by Messrs. Smith -arid€02% 
ventry, of Mazichester. ‘These machines are a kind 
of combination of Messrs. Smith and Coventry’s 
screwing mitchine, itlustrated by us on page 493 of 
our fourth volume, with a lathe for turuing and 
entting off studs. The iron from which “the stands 
are to be made is fed in through a hollow lathe 
spindle fdr a length sufficient to form one stud, and 
the projecting portion is then. turned.down to the 
required diameter. ‘The screwing tackle+is hinged 
to the headstock, so-that it can be’ tarned: back out 
of the way, while it can be ‘readily ght forward 
and used to screw the stud after it has been turned. 
The pomt of the stud is next finished, and finally 
it is cut off from the bar of which it formed part, 
and this bar is pushed forward again to form another 
stud. ‘The various todls for turning. pointing, and 
cutting off the studs, are all carried a a capstan- 
headed tool-helder, which has simply to be turned 
round to bring the tools into action successively as 
required. Adjustable stops are provided for in- 
suring that the studs shall be all correctly made to 
the required lengths and diameters, and, in fact, all 
the details of the machine—which is an exceedingly 
useful one—are capitally worked out. We may 
mention here that in the lathes employed for turning 
pins and other small work, self-centering chucks, 
constructed on the same principle as that already 


turning eccentric sheaves, are largely used, and they 
are found to answer 


admirably, saving much time 
and skilled attention. ‘ 

Amongst the lighter class of machines in the 
gallery there are two of which, notwithstanding the 
length to which our notice is extending, we must 
say afew words. Qne of these is a i 
drill used for cutting the cotter holes in the connect- 
ing rods, and an excellent machine it is. In this 
machine the connecting rod is placed horizontally 
and is operated on simultaneously by four horizontal 
drill spindles, these being disposed in pairs oppo- 
site each other. One pair of drills cuts the cotter 
hole at the large end, and the other, that at the small 
enil 6f the connecting rod, and if the feed was 
allowed to continue the two drills forming each 
pair would, at length, meet at the centre of the 
depth of the hole cut by them. ‘The practice is, 
however, to withdraw one drill of each pair before 
the holes are quite through, each hole being thus 
completed by one drill. The four heads carrying 
the drill spindles are mounted on a single bed, but 
each pair can be used independently when required 
for any purpose, 

The second machine just alluded to is a kind of 
rotary planing machine capable of being used for a 
variety of work. In form it somewhat resembles a 
drilling machine, but instead of the main spindle 
carrying @ drill it is provided at its lower end witha 
tool-holder on which a pair of tools are mounted at 
a distance of about 3 in. from the centre of the 
spindle. ‘The work to be operated upon—such as 
cotters, giba, and a variety of similar articles—is 
bolted down to the table of the machine which is 
made to traverse below the revolving tools, the 
action of the latter being similar to that of the tools 
in some varieties of wood-planing machines. The 
work is turned out by this machine with a very 
good finish, and from the'readiness with which it can 
be employed on different articles itis, we anticipate, 
a tool which will come largely into use in other 
establishments besides the Stamp End Works. 


We have now given some particulars of a few of 
the special tools in the shops we are attempting’ te 
describe, but we have left unnoticed caay odes 
of almost, if nat quite, equal importanee;” ‘Thus, 
there is a fine lathe employed for turning flywheels, 
and fitted with. three tool-rests, so that the boss 
may be bored and the rim turned on @dge and face 
simultaneously, the rest carrying the tool for turn- 
ing the face, having a curved slide, s9.that the face 
is brought to the correct. shapeswithout extra 
trouble. Then, again, theresa snadkine in which 
the stuffing-box glands ape shaped by # revolving 
rose cutter, this machinel acting on the copying 
primciple, so:that the headmof the glands are formed 
ty the tequired curved . Then, again, there are 
almostiinnumerable cofitfrvances for enabling werk 
tobe geadily fixed in th® various. machines, and for 

vingvhand:Jabour in ¥arious which -would 

‘Dewell worthy of desgription, but which it would 
bedmpessible-to describe within the ligaits of sueh 
apartigie ag the present. Under these eircum- 
stances) all we can do;*therefore, is: to allude: to 
theseccontrivances, andin taking leave of the 
turnery-and erecting shops, we must only express a 
hope that although wechawe very far from described 
their contents thoroughhy, yet-we have, we trust, 
given some slight idea of thewast amount of energy 
and true mechanical skill which has been expended 
in bringing thé plant which they contain to its 
present state of completeness and efficiency.* 

(To be continued.) 


Exousxeeise Magteus at Buesos Avres.—The advices 
from Buenos Ayres by the present mail state that the pre- 
parations for the Argentine National Exhibition at the ¢ity 


of Cordova were in active progress. The building was ap- 
proaching completion, and the tramway to connect it with 
the railway station had been commenced. The number of 
colonists already settled on the lands of the Central 

there 
were fresh arrivals almost daily. The tramways mr dood 
of Buenos Ayres had experienced great success, and 
caused an amount of building speculation in the 
beyond tie evailable supply of labour. Several i 
were under diseunsion in Congress, but in each ease the out- 
iay would be spread over s number of years. 
and Shuttleworth’s works, on page 108 of owt last number, 
the length of the frontage was given as 280 instead of 380 
yards; the length of the machine shop turnery as 90 instead 
of 140ft.; and the length of the machine-eretting shop as 
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and which 60,000 

minute. fide duty, was 10,000 gallons per minute 
the quantity. contracted for, and though the 
capacity of thepumps for the Nissum-Fiord Com- 


2 
F 


i 


pany is 27,000 per minute raised 12 ft., their 
actual power is in ex fo the amount named. 
The general t of the machinery will be 





€ sists of a pair of engines placed 4 ft. 
from centre to centre, the pumps being placed one on 
esch side. The pumps arp built upon Messrs. Gwynne and 
Co.'s general aed the inlet and outlet pipes are 

in. in Seca illexterns) cases are cast in four 
case of repair, and the 
with the shafts so 






ed tht the engines can be em- 
ed to drive either pomp. “An important modification 

improvement in machipiéry is that the use of foot 
valves atthe bottom of the suction pipe has been avoided. 
The air pumps of theerigines are employed when necessary 
to chargé ‘the pumpsyahd they are connected by a Sin. 
pipe with the highest part of the pumps. During the short. 
interval of charging, the engines are driven at half speed, 
the condensers being supplied from a high-level tank. A 
vacuum i by this means quickly formed within the pump 
and pipes,and the water flows in over the discs, the leyel 
being indicated by a glass water gauge placed on the side of 
each of the pumps. As soon as the necessary height is 
reached, the connexion with the air pumps is shut off, and 
the engines are turned on at f The length of the suc- 
tion pipe is 12 {t., that of the ify 27 ft., and this latter 
is formed as a syphon, by which the action of the pump is 
assisted, the lift reduced at low water, and the machinery 
fixed above the high-water level,-:The mouth of each de- 
livery pipeis provided with a self-acting flap valve, by 
which the inflow of any water at high tide is prevented. 
The engines used for driving the pumps are expansive con- 
densing 6rgines, with cylinders, 21 in. diameter and 21 in. 
stroke ; they are driven at a speed of 140 revolutions per 
minute, equivalent to 4 piston velocity of 490 ft. per minute. 
The two enginés are coupled together by a disc drag-link, 
which is used also for turning the engines round when steam 
is down. The otank shafts are in one line, and they are con- 
nected to the pump spindles which pass through the sides 
of the punrps in stuffing-boxes by wrought-iron couplings. 
The erossheads of the engines are of wrought iron cut out 
of the solids The air pumps are 10 in. in diameter, lined 
with gun-metal and they are worked direct off the piston 
rod in the usual manner ; the buckets are of gun-metal, and 
are provided with pine packings. As will be seen from the 
drawings all the starting valves are arranged within a very 
narrow compass, so that the whole of the machinery can be 
placed under the control of one attendant. 

In the en are shown the position and arrange- 
ment of the béilers, of Which there are two. They are double 
flued Cornistt boilers, each of them 24 ft. long, and 6 ft. 
Sin. in diameter. They are fed by a 4 in. vertical donkey 
pump, placed in the corner of the engine house, as seen in 

plaus: The boilers are intended to burn wood or peat 
fuel. 

Wehope shortly to publish further engravings of this clasa 
of machinery; the manufacture of which has been made a 
speciality of Messrs. Gwynne and Co., and particularly a 
centrifagal pump now in course of construction by them 
for the Punjab Railway that will be capable of discharging 
1000 gallons of water toa height of 60 ft. We may also 
mention that at the present time this firm has in hand, or 
have recently completed, a pair of combined pumping en- 
gines for the Hong Kong dry docks, and others for Shanghai, 
Sunderland, Hull, and Otago, as well as combined ex~- 
pansive condensing engines for the Viceroy of Egypt, for 
Hungary, Demerara, and others for the Noord Polder Drain- 
age Works in Holland. 


Certreat Aroentise Rartway.—It is understood that 
Mr. Wheelwright will obtain a contract for an extension of 
the Central Argentine angey a The extension will carry 
the Central Argentine line to Tucuman. 





InTeRwaTionaL Exurettion or 1871—The Times says: 
“ We are requested by Her Majesty's Commissioners to state 
that there is no foundation for the romour that the Inter- 
national Exhibition, appointed for 1871, is to be postponed 
by reason of the war. The first of the ecries of Annual 
International Exhibitions of Selected Works of fine and 
Industrial Art and Scientific Inventions will be held next 








described by us as being fitted to the lathe for 


Railwey (Rosario to Cordova) is more than 3000, 

railway proposa‘s, involving prospective loans chungeitede 
‘ *By cio in our engraving of the of Masses. Clayton 
230 instead of 3202. 


year, as already announced.” 
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POLLOCK’S BRICK-MAKING MACHINE. 


AT a recent meeting of the Manchester Institution of 
Engineers, a paper was read by Mr. J. F. M. Pollock, of 
Leeds, on brickmaking by machinery. After giving a short 
review of the history ef brickmaking machinery, the author 
proceeded to consider the various machines now in use, and 
these he divided into three classes, namely: Ist, wet clay, or 
expressing machines; 2nd, dry or pulverised clay machines ; 
and 3rd, machines occupying 4 position intermediate between 
the first and second classes. The machines of the first class, 
moreover, were subdivided into machines expressing from pug- 
mill and machines expressing from rollers; while machines 
of the second class were also subdivided in two varieties, 
namely, those machines in which the powdered material 
descended by gravity into stationary moulds, and those in 
which it is forced into moving moulds by a charger. The 
advantages and disadvantages of the various machines were 
treated by Mr. Pollock at considerable length, and, if the 
demands upon our space had permitted us to do so, we should 
have reprod uced his conclusions here. As it is, however, we 
must merely state that they were adverse to the two first 
classes of machines, and that he concluded his paper by a 
description of a form of brickmaking machine, of which he 
is the designer and patentee, and which belongs to the third 
of the classes already mentioned. Of this machine we give 
engravings on the present page, and we subjoin Mr. Pollock's 
description of it in extenso 

“In this invention the crushing rolls, pugmill, moulds, 
and pressing dies, with their actuating mechanism, are all 
erranged in combination upon one base plate, and the 
material to be worked is fed through a ae to the crush- 
ing rolls, passing thence to the pugmuill, wherein it is 
tempered, and which forces it into moulds where it is formed 
into perfect common or unpressed bricks of the ordinary 
well-known description, and these unpressed bricks are after- 
wards conveyed by self-acting means from the moulds to 
the pressing dies, which letter are mode shghtly larger, 
laterally than the former, and wherein the bricks are finally 
pressed and condensed between top and bottom plates, con- 
nected respectively to top and bottom crossheads united by 
two side rods at their outer extremities. The top plate is 
securely fastened by screws to the top crosshead, and the 
bottom plate is cbnnected with the bottom crosshead by 
springs of spiral steel or galvanised india-rubber, which draw 
the plate and crosshead together. These crossheads are 
caused to reciprocate vertically by means of a steam cylinder 
placed above them, the piston rod of which is securely 
attached to the upper crosshead. 

“The crushing rolls are actuated by worm wheels and 
worms or endless screws running in vessels containing oil or 
other lubricant, and the pugmil!l is provided with an adjust- 
able trap-door or opening at its lower end, which serves as a 
vent in ease of an excessive downward pressure of the clay, 
and for other useful purposes as will hereafter appear. 

_ Each pressed brick on being expelled from the pressing 
die is p forward by the approach of the succeeding 





moulded brick to the delivering apparatus, by which it is 
removed away from the machine ready for drying or baking. 
In combination with the delivery apparatus is a brush placed 








| the rollers by weights or springs attac’ 





above it, and rotating, so as to remove the excrescences and 
loose particles of clay or plastic material from the faces of 
the bricks or cakes. 

“This arrangement of hine is also applicable to the 
manufacture of tiles and other similar articles by adapting 
the moulds and dies to the articles to be moulded and pressed. 
The moulds and dies may be arranged singly, or in sets of 
two or more, so as to produce several bricks or other articles 
simultaneously. It will also be observed that the apparatus 
is so arranged that, if necessary, that part of it only which is 
used in forming unpressed bricks can be detached and suc- 





cessfully employed in making ordinary unpressed bricks, | 


which, in that state, are fit for ordinary use. 


“In the accompanying drawings, Fig. 1 is a vertical see- | 


tion of the machine, taken on the centre line through the 
working parts; Fig. 2 is an elevation; and Fig. 3 is a see- 
tional plan taken on the line, E, F, of Fig. 1, showing the 
ratchet motion, by which intermittent motion is given to the 
moulding table. aa area pair of crushing rollers, and a! a’ 
scrapers to prevent the clay clinging to them. scrapers 
rest in bearings at each end, and are t in contact with 
to suitable rods or 
levers. 6 is the pug-mill, which is made in four parts for 
greater convenience of erection and mana t, and is 
provided with a hopper, 4', for catching ali that felis from 
the rollers; it has also a sliding or adjustable door, l*, pro- 
vided with a suitable handle. ¢ is the pugmill shaft, pro- 
vided with knives, d, and a double-bladed bottom knife, d’. 


¢ is the table, turning on a fixed stud, «, and bearing 


upon an anti-friction roller, y, placed u that part 
of the table which is beneath the pugmill. ¢' ¢' are the 
moulds in the table, « e? their bottom plates, ¢ ¢’ their 
stalks or guide rods, and e* e* anti-friction rollers, which raise 
the rods b ing up an incline, a 
and moulded bricks from the position shown at X to at 
Y. fis the bottom dise, and g the ring from which it re- 
ceives motion by means of the pawl, A. 4! is a epring which 
presses the pawl, A, into the recesses of the wees 
and 4* is the improved eccentric or cam arrangement 

drawing the pawl, 4, back, and holding it out of gear, so that 








the other parts of the machine may ve worked wieuvilt 
turning the table. eccentric or cam, A*, has its 
eccentric ion in contact with the ring, g, and turns on 
an axis fixed to the pawl, 4. It is shown in Fig. 3 in euch 
a position that the pawl, A, will gear with the tevth of the 
ratchet disc, /, and cause it to rotate, buf if the position of 
the eccentric or cam, h*, is reversed by turning it half way 
round on its axis in the direction shown by ‘the arrow; by 
means of the handle, h*, attached to it for that purpose, the 
pawl, 4, will then be lifted clear of the teeth in the ratehet 
dise, f, and the machine may then continue to operate, and 
the ring, g, to reciprocate wi t moving the table, «. Re- 
ciprocating motion (in this case through a quarter of a re- 
volution) is given to the ring, g, by means of the connecting 
rod, g}, whose other end is actuated by the pin of the rota- 
ting crank or disc, g*, affixed to the shaft passing through its 
centre ato. This shaft also carries the cams for actuating 
the delivery lever, shown at s, the steam valves of the press, 
shown at s', and it is also made tocarry a cam, s*, for givin 
reciprocating motion to the plunger iabrieator, », 80 that all 
the intermittent and self-acting motions are taken from the 
same shaft. . 

“4 is the cylinder of the steam press by which the moulded 
bricks are , and 7} is its piston rod ; this latter is rigidly 
connected with the top crosshead, jy which in its turn is con- 
nected with the other crosshead, j', by means of two side 
oe The pressing plates before referred to are shown at 

* and j*. 
, “1, 1,1, are rollers for driving the delivery belt, m, which 

also over a smull roller, /', for bringing it close 

to the press die; » is the valve rod, actuated intermittently 
| by the cam, s'. The lever through which the cam acts upon 
the valve rod is so arran,ed that it can be disconnected from 
the cam, and the action of the press can thereby be arrested 
at will. The slide, p, working on a fixed slide bar, p', by 
which the bricks are pushed off the table, is actuated by the 
horizontal lever, p*, receiving intermittent motion at suitable 
| times from the eam, #. In combination with this horizontal 
| lever is the lever, p*, which approaches it as it moves forward, 

and determines the exact position to which the brick is de- 
| livered. This is only seokel <toes sapene it is neces- 
sary to place the moulded brick exactly on the bottom press- 
| ing plate, without this second lever, which is called the stop 
| or guard lever ; the impetus with which the brick is delivered 
| would send it beyond the point at which the is 
| given, and part of the brick would be cut off by descent 
of the top pressing plate ; the speed of which the machine is 
capable is therefore greatly increased by this contrivance. 
| “There is a cistern formed in the framework at the top of 
| the machine for oil for lubricating purposes, which is con-i 

ducted by suitable pipes to the lubricating pl and roller 
| previously referred to, the lubrication being cd ol acting 
| by means of taps at the extremities of these pipes, by whi 
attendant ean regulate the supply of oil to the moulds. 

“The whole machine receives motion from one princi 
driving drum, which is provided with « clutch for ily 
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throwing it out of , and « com arrangement of gear- 
ing which is ahode tn the Goceg, ton in Bode 
readily understood. " 
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upon massive base-plate, of box 
form, marked § in the drawing. 


“ The of the machine i 
brick earth is thrown into the 
a,a, by pasmng between which it is 
enters the p»g-mill, 6, where it comes under the 
the knives, d.d. These kni 
earth to deseend, and wh 
mix and ar i 
forations in the pi 
lated by the 
or : 
uotil it ie 
pact mase 
table, «, rotates 


the piston and li 
brick ie fimlly 

it or band, m, by 
and is carried to 
ready for drying or baking. 

“ The moulds, « (in the 
been taken afterwards 
which the lubricating plunger, o, enters 
and bottom plates, previously to their 
the pug-mill as befere described, after 
refilled from the pagmil! for makisg 
Operation proceeds as before. * 

“In starting the machine, the ratehet motion af the tabl 
shown in Fig. 3, is thrown out of gearin 
described. and the vent door of the gug-mill, shown at 5°, j 
opened wide. The machine is thengut in motion, wi 
table standing still, until a stream of com 
from the pag mill vent. The vent ie then — a 
the table thrown in gear. By thesemeane the 
produced perfect without leaving any meas or 
about the working parte of the machine. 

“ The novel combination of parte whieh has been 
forme a compound machine e@ of making either pressed 
or unpreseed bricks, and of ¢ 
without stopping the machine, the change being readily 
made Ly throwing the steam valve lever. out of gear by the 
means which have been previously referred to for that 
purp:rse 


“ Extra crushing rolls for crushing stony earth may be 


“was questionable whether the Middlesbrough iron trade 


be | where the produce of the fu 


| steam, but those advantages were) far miovre 
i the irregularities of the furnaces, and 





BLAST FURNACE WORKING. 
On the Utilisation of Blast Furnace Gases, Coal being 
" used asthe Puel.* 

By Mr. Wou1am Feeure, Monkland Iron and Steel Works. 
sus pees forth that the utilisation of blast furnace 
gases for many years attracted the attention of iron- 
| masters. In the Cleveland districts, where coke was the fue! 
used, the collection and consumption of those gases had 
arrived at a high degree of perfection, and without which it 


wouki have reached its present magnitude. In districts were 
taw fuel is used nothing satisfa@ity could be stated of the 
results obtained. The practice chiefly confined to works 
was forge iron, and at 
such works it was found that thé advantages (if ; 
the pepeeretion of the gases Were not worth 
s 


the gases in the furnaces, wing ee 


by 
producing quantity and quality of iron. The ! 
ibatipedbirence’ A ng of withdra: gases from a furnace 
Ta@ coal as a fuel was that temperature wasre- 
that the produce decreased, and’that the 
was more uniformly forge or No. 4, than Na. 1 or 
sulte'the very reverse of those wanted. 
master’s object and interest was to produce 
the price of that quality being from Qs. te 
per tom above No. 3 in the market, and aa rale, t 
every effort was made to regulate thé burden of the 


No. 1 pig iron to the Scotch ironmasters was a sing non, 
for apon it his status—he (the writer) might sey his 
—im the trade chiefly depended; a that barge = oper} 
the utilisation of the gases could be introdueéd, would 
enable him to produce pig-iron as he did now, there was 
little hope of seeing in general use the blast furnace gases as 
neers, It had been said, amd he believed the 
assertion was not so far from being true, that a Scotch fur- 
nace sent twice as much unconsumed fuel up into the air as 
was consumed within it—a prodigality inthe waste of useful 
products which apparently evinced want of skill in their 
management. It would be admitted that the real difficulty 
im withdrawing gases from a furnace using raw coal as fuel 
was that the combination of the gases at the furnace top was 
the means whereby the coal was converted into coke, in which 
state itmust be previous to its descemt to the zone of re- 
duction. That the gases were in exeess of what was re- 
quired for the coking process was beyond a doubt, but to 
regulate the withdrawal of them so as not to interfere with 





adapting to make use of them. 
most of the leading eotch Siri Decocted "te sicktoonite 


to protuee that quality of iron. In fact, the manafacture of steel 


; periments, ander the di 
sion Permanente a’ Hxpériences, and it is their Report 
which we have now before us, dated so recently as last year. 
It fo 0 most vabpanialdemipaabane vecerd off ~) 
ance of English Geld guns in the French 


as compared with 
“supplied by a series of tables 
»im which the performances of 
with those of the “ canon de 
‘ range, lowness of trajectory, 
dist and » § 


bronze gun was much inferior to 
im some respects is so inferior as 
i with them. Even at 5 


interest at the eat rer i 
| which it affords of; jority of the field guns, 
t rf he eae rench "artillery is oun 
This ba: ‘alee 





degrees the French gun ranges 

2350 metres, the English 3-pounder 3120, and the English 
tp 8320; At 20 degrees the ranges are 3480, 5000, 
5490 metres respectively ; and at 30 degrees, while the 
range of the French gan is but 4100 metres, the English 
3-pounder has a range of 6100, and the 10-pounder 6890 
metres. These inferior of the French gun are 
associated, as they must be with correspondingly high flights 
or trajectories, rendering the aim of the artilleryman very 


added, and in this ease they are driven (by preference) by | working of the furnac Y¥ lone, £0 
connecting rods from the lower rolls, the upper and lower | + a ont 7S pr ere: mag The saving af fost uncertain itt the field, where distances have to be judged 
ones being coupled like lecomotive wheels, thus avoiding the | would be enormous if a practical plan could be introduced to | hastily and by the eye alone. In ranging 2000 metres the 
use of gearing, and introducing a particularly neat atrange- | sdmit of the withdrawal of the gases. To the withdrawal of | French shell rose to a height of 83 metres, while the highest 
ment for this purpose. gases from the blast furnaces he had for some time paid par- | Point of the ge of the 3-pounder was 54 metres, and 

“An engine may also be attached to the machine for ticular attention, and it occurred to him that if they could | of the 10-pounder only 51 metres. At 3000 yards’ range the 
driving it, and may be contained on the same base-plate—an | eoke coal in furnaces in the same manner as it was coked in | ™*Ximum ordinate of the trajectory of the Test named gun 
arrangement which forms a very compact whole. common retorts at gas works, the difficulty of withdrawing | ¥4% 140 metres, that of the 3-poundey 137, and that of the 

“These machines are made in three sizes, the smallest of | ¢},o gases would be overcome; and in the bope that he had | Franch gun 253 metres! Those who understand the relation 
which. the A size, -has been described. This machine makes |}; upon the right road to success he commenced experiments | between a low ee and good aim in the field will discern 
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1000, the B size makes 2000, and the C size makes 4000 
pressed bricks per hour. When making common bricks the 
speed may be increased about 20 per cent.’ 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipptespaoven, Wednesday. 

The Cleveland Tron Market.—Y esterday there was a little 
more animation at the Middlesbrough iron market, but the 
chief oceupation of everybody on ‘Change, like the previous 
week, was to obtain all the information possible concerning 
the war ‘Thére were no buyers of iron for this year's de- 
livery, but for next year some contracts were made at 40s. 
for No. 3. To-day Stockton races begin, and will be con- 
tinued on Thureday and Friday. In consequence of this 
there will be very little woPk dove at the large factories in 
Stockton and Middlesbrough this week. Blast furnaces and 
finished iron works have quite sufficient work to last them 
this year, but some of the rail and bar makers are getting 
rather more anxious about next year. If the war continues 
long we shall undoubtedly suffer next year, as finished iron 
makers. A speedy peace would be followed by prolonged 
sorter op The various new works in progress are being 

astened forward. More new works are talked of for 
Middlesbrough. 

Iron Shipbuilding.—On the Tyne, Wear, and Tees there 
is not so mach inquiry for iron ships. All the firms on those 
rivers are, however, tolerably well employed. Messrs. Back- 
house and Dixon, of Middlesbrough, have several vessels on 
the stocks. On Thursday they launched successfully the 
splendid steamer or 2.400 tons to which we alluded last week. 
She »s sntended for the passenger trade between Norway and 
America, and is built to carry 500 emigrante. Her engines 
—ewmpound surface condensing— 250 horse power, have been 
supplied by Messrs. Thomas Kichardson and Sons, Hartle- 
pool. She was christened the St. Olaf. 


The Explosion of Slag Balls —A few days ago a slag ball 
which was tipped at Beil Brothers, Port Clarence Works, 
exploded, and a portion of the fragments falling on a work- 
man killed him. Uther men were injured by the explosion. 
It would be well if the ironmasters of Tees-side, where there 
is such an enormous quantity of slag tipped into the river, 
were to insist upon the slag being tipped when in a hot 
liquid state or to wait until it is completely cold and harm- 
Jews. 

Tas Sovurm Waces tis Prate Trapr.—The hands 
engaged at the principal tin-plate mills in the district are 
now fairly employed, and about the average quantity of 
plates is being sent to the American and other foreign | 
markets. 


| of England Institute of Mining and Mechanical Kngineers. 
' 


with a small blast furnace, about one-fifteenth of the capacity 
of a 50-ft. furnace. The upper part was divided into two | 
e-mpartments or retorts, into which the coal ores and flux 
were charged; and the furnace top was closed in by the 
usual bell and cone arrangement. The gases passed off into 
a main, which commanicated with the entrance of the flues 
at the bottom of the retorts, and were then ignited by the 
aid of atmospheric air. Those flues were spiral, in order | 
that the heat from the burning gases might permeate the | 
materials inside of the retorts, and had a termination for the | 
exhaust gases by chimneys at the top of the reterts. That | 
furnace was carried on for about two months, with raw coal | 
as fuel, and the results obtained were highly satisfactory. 
The irom produced was No. 1, No.3 and No. 4, and that from 
materials that had only being sixteen hours in the furnace, 
such wes the rapidity of the “driving” of the latter. An 
examination was daily made of the interior of the furnace, 
at the bottom of the retorts, and invariably the coal was 
found thoroughly coked and at full heat, the lime completely | 
calcined at the same temperature, and at a like temperature 
also were the ores. Being convinced that such a plan of 
working a furnace was practicable, one of the furnaces at | 
the Monkland Works was immediately altered on the same | 
plan, or nearly so, and would be in operation about the end | 
of this month. Mr. Ferrie referred to another modification 
of a self-acting coking furnace. The throat of it was con- 
tracted in diameter, whilst of a proportionately increased | 
vertical length, so as to form a single retort, which was) 
heated by burning gases surrounding it, much in the same | 
way asin the furnace he had just described. In working 
this furnace, to which he was now referring, he pro to | 
introduce a portion only of the coal, or it might coke, | 
into the central retort along with the ores. The retorts at | 
the outside of the lining were to receive the remainder of | 
coal which became coked in descending the retorts, which | 
were heated by burning gases in flues surrounding them. 
Those retorts were continued downwards separately from the | 
central part of the furnace nearly to the hearth, so as to keep | 
their contents distinct, and to insure the coke formed in them | 
being interposed at the hearth between the ores, or metal, | 
and the blast jets. According to the opinion of chemists, | 
the air when biown into a furnace was changed into carbonic 
acid gas, and immediately thereafter the gas was chan 
into carbonic oxide by coming in contact with red-hot coke, 
and this latter gas was the power used in smelting. It 
would appear, therefore, in order to have regularity in the 
production of carbonic oxide, that a layer of coke should in- 
terpose as constantly as possible between the blast and the 
ores. In blast furnaces, as now charged, that was not so. 


® Abstract of paper read at the Glasgow meeting of North 








the immense d 
parison. Not leas remarkable it its want of conservation de 
la vitesse, or the quality of keeping up the power to hit hard 
throughout its flight. The initial velocities of the projectiles 
of all three guns were nearly alike, varying between 331 and 
361 metres per second; but after travelling 1000 yards the 
velocity of the French projectile fell to 247 metres, that 
of the steel 3- being still 302, and that of the 10- 
pounder 311 metres. At 2000 yards the velocities were 194, 
276, and 282 metres; and at 3000 yards 166, 252, and 264 
metres. As the penetrating effect of a shell depends upon its 
velocity, it is easy to see how inferior the French arm must 
be in this respect likewise. Its inferior accuracy is also very 
remarkable, especially at long ranges, but we have not space 
to record ali the figures. Prose already given are taken 
without alteration froma the official Report. It is,only neces- 
sary to add that bronze is of less than half the strength of 
good steel, or of Whitworth metal, and that much of the 
inferiority of the French gun is attributable to its use, it being 
quite impossible to fire the full charges of powder and length 
of projectile from a bronze gun of given bore without seellly 
destroying it.— Times. 


NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 
The Welsh Iron Trade.—The intelligence received from 
the*seat of war during the past week appears to have enga 
the attention of buyers of iron generally to a considerable 
extent, quietness having been the characteristic feature of 


the iron trade since last report was written. Business on the 
whole, at the present time, may be said to be as good as can 
be expected, and quotations are fairly maintained. The rail 
orders seeured by Welsh makers previous to the outbreak of - 
war, enable them to keep their mills fairly going. Although 
operations at the rail mills are being carried on with the 
usual regularity, it cannot be said that there is the same 
freedom evinced on the part of buyers as was lately the case, 
to enter into fresh contracts, and it is pretty evident that 
contracts that should now be in the market are being with- 
held. The clearances of iron at the local ports during the 
past week show a slight increase, but still they are consider- 
ably lower than they were a month or five weeks ago. By 
far the largest quantity of rails is being sent to the United 
States, the total quantity shipped last week. for American 
ports, amounting to 5626 tons, of which 3926 tons were 
shipped for New Orleans. Enormous quantities of rails have 
been shipped for the States during the present year, and no 
doubt such will continue to be the case for some time to come, 
the rapidity with which the railway works in America is 
carried on necessarily requiring enormous supplies of rails 
and other matériel, tor which a large portion of the orders 
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find their way into the hands of makers in South Wales 
The shipments to i 
633 tons were sent to Taganrog by the Ebbw Vale Steel and 
Iron Company ; 230 tons to Riga, and 160 tons to 


Cronstadt, 
by the Khymney Iron Company; and 356 tons to Libau, by | shareholders was to be convened to consider the future 


the Blaenavon Company. ¢ Baltic shipping season is now 
rapidly approeching its close, and it is evident that the ex- 
ports to Russia will fall far short of what was anticipated in 
the early part of the year. There is, however, a fair pros- 
pect of the demand from the Muscovite Empire continuing 
good for the next year or two, as, in addition to the exten- 
sive railway works proposed to be carried out by the Govern- 
ment, a movement is being made by several Russian eapi- 
talists for a Siberian line of railway, upwards of 1200 po 
in length. This work, if carried out, will necessi 
demand for a large quantity of rails, and there is # 
the makers in South Wales will receive a fair shaggy 
orders, as they have hitherto done, the rails manufagi 
this district being well adapted for the trafic of thata™ 
Kails continue to be shipped for Peru, and theremms 
probability of a fair amount of business being 
with that country for some time to come. Tjaé tote 
tity of iron shipped at the local ports during’ the fim 
reached 8746 tons, of which 5235 tons were shippe a 
port, and 3511 tons at the neighbouring part.oF 
The home trade bas not materially altered it@} 
the past week, and it is probable that no am t 
will take place until a week or two after the holding 

half-yearly meetings. Among the home buyerg'tiow 





market is the Great Northern me : ho | 
asking for tenders for 2500 tons of double-} ed | ron J 
ind 900 tons of cast-iron chairs. There are gls6 Bevera 


tracts for water and gas pipes, and it is expegted t 
tor the miscellaneous deseriptions will become mor@ 
in the early part of the ensuing quarter. Ma 

> 

The Carmarthen Water Question.—At the quartétly meet- 
ing of the Carmarthen Corporation, held on Mhursday, 
another scheme for an abundant supply of wate® was sub- 
mitted to their notice by the surveyor pro tem., = thought 
the stream coming down by Talpenhatar was on@fhat would 
supply them with an abundance of water durings® summer 
months. He proposed that the stream shomh red in 
for about half a mile, to preserve it front ' 
estimated the eost of the work at 4000 : 
supply so much storing room welll not be necessary, 
ey 4 recommended that the lower reservoir showl@ be used 
as a filtering bed, whereby thetwater Gould bewendefed egen 
more pure than it wae at present. The general fecling was 
that a better supply of wat@® was ufgently required, and the 
surveyor was instructed te*prepare @ report for ¢ireulation 
among the members of te council *previows to/their vext 
meeting. ’ - 

The Drainage of Aberfjchan —At the last meeting of the 
Abersychan Local Board of Health, Mr. Chapman, the sur- 
vevyor, submitted @ plan and section of the proposed drainage 
ot Garndiffaith, and also'an estimate of other drainage at 
present appearing necessary in the distriét, tie total 
which he estimated at 23917." 10s, Mr, A” 


cont 
Pontypool Park estate trustees’ sent, strom e mended 
that the sewage should be got rid of for irtig P 8, 
and as this suggestion miet with a favom potter! yr 
was agreed that further inquiries should bé*amade; “and a 
report in connexion with the subject was ordered te be made 


at the next meeting: ; 


Restarting of the Pi 


‘tg Froa 
Vale Steel Iron @ 1 
works at Bs 
in the course of pag 
a ee 


instant), and thi! Bi g ™m 
another blast rca a ce Race Mbesnnd poe Ro 
mencement of o fe atthe Por bai } 

Mr. Hedley, will @ir@@mployment to tome hentreds of 
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workmen, and be thement® of restoring the trade of Ponty~' 
ia oe ey 


4 gh aaa 


sat ‘mea 


THE LATE MID-CHANNEL TELEGRAPH. 
To tne Epiror or Exqisernise. 

Str,—Having seen a letter on this subject in your im- 
pression of the 12th inst., and the leading article cf the 
29th ultimo to which it refers, Lamust beg you to be good 
enongh to insert thipin your next publieation 

When Sir Samuéh @ansing, Mr. Latimer Clark, and Mr. 
Sabine made their fepert as to te mooring, &c., whieh is 
alluded to in the said I verily believed that the com- 
pany then in views formed with a capital large 
enough to build as constructed yesnel of dimen- 
for the electric ‘cable as wauld 
cet the views of the enginéers, They, in their turn, thought 

pcrition thee was doubt 

stifiable * 


‘ Ween laid. 
at that time, 


pool to its former position. 











m 
‘ 
based, on which ao 
But the state of pa 
to publie cqm pani 


66 adverse 
messire, no doubt, to | 
the proceedings ate then going on at the Man- | 
sion House), that impossible to get the company 
out, and atter many weeks, &¥e, even months, of persistent | 
Attempts, assisted by many very able friends in the City, the | 
lea of forming such a company was abandoned for the time 
being. } 
The Telegraph Construction and Maintenance Company, 
through their managing director, then came to my assistance, | 
and, it being thought useless to renew endeavours for a large | 
and rich company, one was formed having a capital of | 
125,0001., of which 25,0001. only, was then to be raised. | 
Perhaps no stronger proof can be given of the difficulty of | 


Russian ports continue small, the total | of the steamship 
quantity shipped fast week reaching 1349 tons, of which | telegraph cable, the intention 


which the com was started, provided for the chartering 
vestigator, and the hire of eg ogo 

u . |. being, as deus 
company’s tp 2 ey tin nine 
pees end of which time © general meeting of the 



































tor,.@ 700-ton steamer, having been acci- 
Biher passage home, an application was 


steamer corvette Brisk, of 1087 
1 at the disposal of the —-. 


ie Te this ship unsuited for 

ud both pr: were entitled to consideration. 
f @arried out in a manner at variance 
sk fonnd BO supporters, that she was ulti- 
de ; new work in the Chops of the 


\ tried; and this isthe plan which 
@ut and, in the end, 1 regret to say, failed. 


, 


ity for the loan of a ship of war. The Ue = beat, ekaaid “ohae ieee hich also 


t there were many who thought conducted 


F 
g 
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E 
& 
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g 
sgt 
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‘that, the engineers represented to me that aqua Fahr., or 63 ig Lelow ing. The 
Rad hoped and had been led to expeet, spected is capable het 
tt property of the company. 7 high 

and measured by the instructions refti vias ais baa 


; who reported that it would be im- " on’ 
deck the arrangements which the s Ne ot gg ag eg felt, is 16 ft. long, 4 


a for the safety and preserva- | central trough 10 ft. long and 4 ft., wide in which block ice 


y masthead, leading it through a metal i 
fitte for the purpose. The engineers touts Pair ped peyton * trays in which sheet ice is pr 
ye 


ite exit at the end of the i 


4 


z 
F 


ase 
: opera- | wren di ine 
tions of the compan the : , 
It was g ght that this small trial would have | int, Ey Ee : 

been carried out, at the end of it, sufficient satis- ond yd agents he 
factory — v ceitichel to have insured the a ' a 
remain i so as to  e Pre pte: : 
Pe ot AS a, infants | set foe 3 nel ot 
d ite ef the late experiment, I am confident | fn an adjoi i Se ike the ! ate 

; : oh oye these anticipations, had it been and is ebm ani t through e ae 
possible to, have av departing from this plan. the forced ou’ wag age hyp dowd 


ea 
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Iti 


+ ag : is made. The cold air impinges on the surface of the water 
ever, considered by them—the sug- . this pts ; we 
h, Rear, H be trough, then cireulates around a series of dippi 
» Regge Admiral al that of carry- tubes at the end of the refrigerator, in which crystal 4 


air is conducted under the 


The air is again returned under the trays, and makes 
opposite to that at 
into. the cistern of water from 


, var, to the engineers, to say that they never Lt  antenet : 
x of it; @nd one of them—Mr. Sabine— rhe Eye peqeeng, «sam "ney 
even far prediet that the cable so placed would lee trays are supplied, and which it keeps at a 
: vp tompennenne a little above treezing, thus utilising the cold 















~ 1 chorimg the ship from her masthead. 
he resulinfortusiately prdved that this prediction (improb- 
able agit” the time), was true; for the ae in 
this position, i? 
swinging, and was: reported to me by Captain Loney, 
BN., the offider imegpimand, to be absolutely dangeroas. 
ae! Pave gotte intenthes® particulars to show you, first, 
how and why the Belslegwas acquired by the company ; and, 
seGindly, to point ou 
everything that eoul adone under the circumstances of a 
very small capital, and ther 
patticular sizeof ship, 
7 Tt was no “ random} 


U 


: aie : nothing could be more satisfactor 

ie tomsnd the skip 20 90 to prevent her | og yesterday. Pure ice was prebesed in good quantities 

and of excellent quality, but at what cost we. ere unable to 

oy there being no data upon which to base any eulculatians 
e 


sa te. ‘ : machine; in fact, the whole 

ithe engineers were willing to do nature and the present trials are only made to shaw the 
ees tanh Maken abiie tad machine in practical operation. We were, however, informed 

iors not being able to select any | iho) in Branewiek, where there are several of these machines 

Sof mi é ‘ at work, the cost of production in a machiue of the same size 
of mine when I proposed in the | 0. as snder aobies 18.90. per ewt. with coal fuel, the rate of 


ia. eoncerned, 


As far as the working of the @ 
the results we wit- 


engine, boiler, &e., are all out of proportion to, the 
t is of a temp 





pamphlet you quote fre@iin your leading article, that the production. being 34 tons in 24 hours. The data available 


station ship should be of 200 tons B.M., “ fine entrance and 





of | clearance,” &. 
1 adopted this form and: size, believing them to be the 
Dest adapted for ordinarily tenstructed vessels for “ riding” 
purposes; and now, since the 
adhere more firmly than é¥, 
having two bows—i.¢,. 
fitted would answer all the 
ship. 1 was fally aware of 
pany was not ric 


i fore the 


Chantiel being 






F these tides 


instances; and 
through any fai 
they did n@éi 
to profit by 
| bat you wi 


credit for their 





Directors agree that no oné e¥er 


had, however, to encounter a nearly 
as another reason,'the advisability of @ emaller vessel ; but this 
alone was determmable 
bli: works on the 
‘nd fnention made of the existence of these stromg tides, but 
are said to be so slight as to be unnoticeable. 







al of the unsuitable Brisk, I 

that opinion. Such a vessel 

d stern alike—and properly 

mses required of a telegraph 

all along, but this little com- 
hase one. 

wae to ber 








@f the tides in the 
so strong as they are now found to be. She 
four knot tide, and hence, 


experiment, for in the authorised 
avigation of the Channel, not only 


(which the local pilots were totally unaware 


seriously affected the Brisk. 
In their letter to you, the engineers dwell upon the fact 
that they were not consulted. This is perfectly true in some 


therefore no blame can attach to them 
which has sesulted from proceedings which 
bes. I was always most anxious, however, 
i¢e and t6 call them to my assistance ; 
that I was only one member of a 


Board of several. A am happy to give the engineers full 
seagate and, 

mention. that one Of them vo) 

board the Brisk free of expense to the sommpesy, in order to 

fully investigate: ifieulties of Maintaining the telegraph 


“ae to the x 
m attribute 

I re to see, by your leading article, that you have 
faith in the merits of this scheme ; and it is also satisfacto 


apavin ‘proof of this, I may 
to live a month on 


. which I now regret was not 
fracture of the telegraph cable 
of the enterprise. 


that, in their Jetter to you, the engineers also adhere to their 


opinion of the 
ships. I have 


thorough practical ility of floating telegraph 
no doubt whatever that this seheme will 


soon be resuscitated under more favourable ew as re- 


gards capital, 


| bberty of sendi 


the Brick, and 
cable. 


ndin this siew, I shall next week take the 
ng you a short aceount of the bebaviour of 
of the accidents which befel her and the 
Lam, Sir, yours truly, 
Karr Barrow. 


2, Westminster-chambers, Victoria-street, 8.W. 


Sream Roap 


RotiisG.—A prospret us bas been issued of 


getting money at that time for such a purpose, than the fact | the Steam Koad Ro!ling Company (Limited), with o capital 
4 of 50002. in shares of 11., for the introduction into general 
use of heavy steam road rollers for consolidating macadamised 


that only 20.0007. of the required capital was raised, and had 
it not been for the substantial aid, in this respect, rendered 
to the enterprise by the contractors, even that small sum 
would not have been reached by a long way. 

The sgreement then made with the contractors, and on 





and ether roads. 
where they may 
ance of work. 


It is proposed to let such rollers to parishes 
be desired, or to contract for the perform- 


ition, the Board of 


are, however, as we have said, not sufficiently full or precise 
to enable us to form any decisive opinion of the economical 
efficieney of the machine, and we can, therefore, merely 
record what was done yesterday. 


a) 


MINERAL OIL WORKS.* 
By Mr. Davin Cowasy. 


Tur oil-yielding materials—that is, the bituminous shales 
and the eanne] coals—he said, were plentifully distributed 
throughout the whole of the Scottish coal measures, but 
differed very much in character both as regards the quantit 
and quality of the produce, To obtain oils from those ma- 
terials, they were first subj to a process of destructive 
distillation, which forme the oils, during which they eseape 
in the form of vapour, while the fixed carbon remains, with 
the ash, in the distilling vessel or retort. The economy and 
efficiency of this operation depended greatly upon the kind 
of retort, the system of heating adopted, the degree of heat 
applied, and the effeetiveness of the condénsing part of the 
apparatus, After giving descriptions of the horizontal and 
vertical retorts used in the Glasgow district, and discussing 
the advantages and disadvantages of each, he went on to 
indicate an arrangement of apparatus designed to combine 
the advantages ot both. The arrangement proposed belonged 
to the vertical class, with impr ts ca ted to remedy 
the evils attaching to the vertica) retorts ‘presently in use. 
The apparatus necessary was fully , and it was 
stated that the vapour did not require to ascend at all—that 
although it might partially condense within, it could not 
return te the hottest part, but must pass downwards to the 
condensers; and, therefore, whatever loss was due to the 
decomposition, which was usual from this cause, would in a 
great measure be saved. As to the mode of heating the re- 
torts, it was suggested that, instead of fring with coal, the 
retorts should fe heated Gert g flame, as, besides eoona- 
mising fuel and Jabour, it meet the requirements of 
regularity and watebfulness more catsfoetorily thas the pre. 
sent aystem ; and, further, that the syaten 
ing the fuel into gas (so evecessfully worked oat by Siemens) 
should. be adopted. This mode of peating by gas instead of 
by, solid feel and with hot air supplied to ‘urnaces should, 
besides the other more important advan’ of regular temi- 
perature, effect a saving of from 40 to 50 per cent. of tuel. 
The author had also directed his attention towards econo- 


mising the labour required for charging and rae pa the 





retorts, and with this object in view he had an ar- 
rangement of machinery for enviog We iale to the re- 
torts, which he described along with the other parts of the 
plant. 








* Abstract of paper read at the Glasgow meeting of North 
of England Institute of Mining and Mechassest Hogineers: 
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THE “ RIDER” ENGINE. 

On 434 of our eighth volume we gave some par- 
dgieihel en arrangement of expansion wee desigaed by 
Mr. Alexander Kirk Rider, of New York, and we now re- 
publish from the Joarnal of the Franklin Institute a further 
account of the Rider engine, which has attracted some at- 
tention on the other side of the Atlantic. Speaking of this 
engine our contemporary says: 

“In short stroke engines, where the ordinary three-port 
valve is generally in use, the main slide valve is, in its ac 
tion, and in the form of ite face side, similar to that of the 


= 


well-known olide valve, with the exception that its ends are | 
lengthened to admit of steam ports or openings being formed 


outside of the valve proper. These openings or ports are, 
on the face side of the valve, rectilinear and rectangular to 


the motion of the valve, that is, they run parallel with the | 


ports in the cylinder or disposed square across the valve seat 
On the beck of thie main valve, where the cut-off valve is 
fitted, these steam ports are — and at opposite angles 
te each other, the use of which will be presently explained. 


“The cut-off valve is a sector of a cylinder, with its ends | 


cut off obliquely in opposite directions, so that the extremities 


or acting ends of the cut-off valve respectively conform to | 


the lines of & right and left-hand screw of high pitch, cor- 


responding to the obliquity or angle of the steam ports in the | 


back of the main side valve 


“This cut-off valve just described is fitted into a semi- | 


cylindrica! recess in the back of the main slide valve, and 


between the spiral openings. It is operated lengthways by a | 


separate eceentric, to which it is attached in the usual 
manner, excepting that it has a swivel joint to permit its 
partial rotation. A portion of the valve stem is nade equare, 
or sometimes arranged with a “ feather,” and at this place, 
on the valve stem, is fitted a sector, engeging a rack on the 
lower portion of the governor spindle, so that as the governor 
rises or falls, the cut-off valve will partly rotate. Thus the 
cut-off valve is moved lengthways by the eccentric, and, at 
the same time, hes imparted to it, by the governor, an ad- 
Justing motion on ite axis 

“ As a consequence of the radial motion imparted by the 
governor, and the spiral form of the steam ports and acting 
ends of the cut-off valve, the distance between the openings 
and the ends of the valve is varied within very wide limits 
the effect being to cutoff the steam at any point of the 


stroke. The arrangement may be compared to a right and | 


left-hand screw, formed by the shape of the valve ends and 
the openings 


“This device is extremely sensitive to the action of the 


governor, as the rectilinear motion by the eccentric causes 
the radial or axial movement of the cut-off valve to be 
effected by the least possible amount of force. This com 
ound motion also highly favours the perfection and dura- 
Fitity of the service. In engines of a larger size, where it is 
desirable to have short steam passages, the main and cut-off 
valves are divided through the centre, and each end carried 
outwards to act on the steam ports of the cylinder at its ends, 
as is ueual with the ordinary slide valves as commonly con 
structed 


THE CARDIFF FINE ART EXHIBITION 

On Tuesday last the Cardiff Fine Art and Industria) Ex 
hibition, held in the Drill Hall, Cardiff, was opened by the 
Marquis of Bute, who has manifested a great deal of interest 
in ite success. Although very little time was afforded the 
committee for carrying out the necessary arrangements 
everything on the opening day a to have been got 
into good order. Around the walls are hung nearly four 
handred pictures, contributed by the Marquis of Bute, the 
South Kensington Museum, and residents in the county of 
Glamorgan. The hall is fitted with tables against the side 


walis, and two ether rows of tables—on which are placed giase | 


cases, containing the usual heterogeneous collection of anti 
tiquities, and curiosities in general, with natural history 
specimens, minerals, porcelain, manufactures, and gene- 


ralities — extend from end to end of the building In | 


the centre is a well-executed fountain by Andrew Handyside 
and Co., of Derby. Under the head of manufactures there 
are upwards of 100 exhibitors. The Taff Vale Railway Com- 
pany exhibit a model of their coal shipping staith with anti- | 
weakage apparatus, as used by them at the Cardiff Docks 
and at their dock at Penarth, and which, it will be re 
membered, was shown at the Conversazione of the Institution 
of Civil Engineersin 1867. The same company also exhibit 
models of a wrought-iron girder bridge carrying their line | 
over Herbert-street, Cardiff; of a stone viaduct carrying | 
their line ower the river Rhondda at Pontypridd; of a Taf | 
Valo Railway joint chair, and teff Vale Railway fish-joint. | 
Mr. Thomas Hopkins has a model, well made and finished, of 
No. 24 passenger engine, working on the Taff Vale Railway, 
built from the design and under the superintendence of Mr | 
J. Tomlinson, late superintendent of the company's locomo- 
tive works. The model is made to the scale of one-eighth | 
full size, and is pertect throughout. Messrs. Brotherhood, | 
of the Bute Iron Works, Cardiff, exhibit a model of a single | 
span bridge. over the river near Delhi; and the model of a | 
bridge supplied for roads in Ceylon, more than seventy of 
the latter, from 70 to 150 ft. span, having been mace for India 
and Ceylon. Five self-acting machines, consisting of drilling, 
slotting, screw, cutting and lathe, are exhibited by Messrs. 
Buckton and Co. of Leeds, and their excellent workman- 
ship attracted considerable attention. There is alsoa Welsh 
flannel joom in operation. A steel tyre, cranked locomotive 
axle, and cast steel in various stages of manufacture are ex- 
hibited by Messrs. Taylor Brothers and Co., of Leeds; and 
Mesers. Sharp. Stewart, and Co. of Manchester exhibit one 
ot Seller's patent serewing machines. and Giffard’s patent in- 
jeetor for teeding beilers. Conepicucus emong the manufac- 
tures is a reel ot paper in one continuous piece, of about 
a mile and « quarter in length, produced at the rate of 
100 ft. per minute, at the © works of Messrs. Brown 
and Ewans, Eely, near © . Mr. J. Smith, of a 4 
t- 
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VERTICAL ENGINE WITH VARIABLE EXPANSION VALVE. 


DESIGNED BY MR. ALEXANDER KIRK RIDER, ENGINEER, NEW YORK. 








has a case of engine fittings; and the boiler 


tings for locomotive and marine engines, pump work, &c., 
exhibited by Liewellins and James, of Bristol, are excel- 
lently finished. A model of a newly-invented open-braced 
screw pile pier, illustrated in a recent number of Exctnxer- 
iN@, is contributed by Mr. H.C. Maynard, of the Crumlin 
Viaduct Works. The Bowling Iron Company, of Bradford, 
Yorkshire, exbibit several specimens from their works. con- 
sisting of Bowling crucible cast-steel wheels suitable for 
mines, inclines, slate quarries, &c.; Bowling iron axle, bent 
and twisted cold; Bowling crucible cast-steel engine tyre, 
doubled up cold; Bowling crucible cast-steel smal! axle, bent 
cold, with broken piece, to show quality; Bowling crucible 
cast stee] horn block for locomotive engine ; Bowling crucible 
ing gear, or any motion where great strength is required ; 


, adapted for repairing vessels of the 


oman of Bowling tilt bar iron, tested to show its perfect 
omogeneity throughout ; a case containing several specimens 
and showing the of iron making from the pig iron to 
the finished plate and tyre; and a case containing a sword 
hammered out of a piece of Bowling crucible cast-steel en- 
gine tyre. 

New Gravrse Dock ox tHe Taames.—An important 
addition has been lately made to the dock aceommodation of 
the Port of London by the construction of « graving 
dock by Messrs. Lewis and Stockwell at their shipbuilding 
works at Blackwall-point, East Greenwich. This dock is 
largest class, the dimen- 
sions , 400 ft.; width, extreme, 68 ft. ; width at 
entrance, 60 ft. ; h of water at average spring tides 21 ft. 
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PNEUMATIC ENGINE FOR DRAINING MINES. 


DESIGNED BY MR. ROBERT SPEAR, ENGINEER, NEW HAVEN, CONNECTICUT, U.S. 


We illustrate upon the present page a pump for mine 
drainage, recently designed by Mr. Robert Spear of New 
Haven, Connecticut. In the per. My 1 isa perspective 
view of the pump which is worked t 
the manner described further on, a portion of the cylinder 
being broken away to show the piston; Fig.2 is a side eleva- 
tion; and Fig. 3 is a horizontal section. A represents the 
cylinder, in the side of which near or at its bottom, is a 
manhole, B ; on one side of the cylinder is the induction water- 
valve, C, and on thé opposite side, at the same height, is the 
eduction water-valve, D, connected with the pipe, E, to earry 
or raise the water to any desired height. The valve, C, is so 
constructed as to open inward and the egress-valve, D, is just 
the reverse, opening outward, so as to allow the water to be 
foreed through the same. Within the cylinder, A, is placed 
the piston, G, which is of such size as to leave a 
between its outer circumference and the inner surface of the 
cylinder, as shown in Fig. 3. The piston, G, is guided in its 
motion up and down within the cylinder by means of two 
ribs or tongues, a a, placed vertically in the sides of the 
cylinder, and projecting into notches or suitable grooves 
made for that purpose in the edge of the piston. The piston- 
rod, H, secured to the centre of the piston, G, passes upward 
through a stuffing-box in the oper head of the cylinder. 
In the upper head of the cylinder, A, are two pipes, I 


»y compressed air in | 








and J, the pipe I being the induction force pipe, and J | 


the exhaust pipe, both being provided with valves, 5 and 
d, and these are connected, by means of a rod, ¢, 80 as 
to be operated simultaneously. They are, however, so 
arranged that when one is open the other is closed. To 
the valve-connecting rod, ¢, is attached a vertical rod, f, 
which passes up through a horizontal plate, K, secured to t 
pipes Land J, and through which the piston rod, H, also passes. 
On the opposite side of the piston-rod, H, from that on 
which the rod, s, moves, is placed a standard, L, between 
the cylinder and the crosshead, K. This standard is provided 
with a groove, i, vertical in the centre, and curved at both 
ends, and around each end of the standard is placed a spiral 
spring, g. Around the standard, L, between the spiral 
springs, g,g,is placed a loose collar, h, which moves up and 
down on the standard, and is guided by a pin or feather on 
its inside, fitting in the groove, i. From the outside of the 
collar, A, projects a pin, m.as seen in Fig. 1. Upon the 
iston-rod, H, at a suitable point, is secured a collar, &, 
ving an arm, 2, extending outward towards the standard, L, 
and another arm, o, extending in the opposite direction, that 


HAL 


meets the pin, m, on the sliding collar, A, which, acting 
upon the spiral spring above, tends to retard the ascent 
of the piston, and depress it in the water in the cylinder. 

The collar, h, however, following the curvature at the upper 
end of the groove, i, gradually turns away from the arm, 2, 
and becomes, at the proper point, disconnected from the same. 
At the same time the short arm, o, strikes the upper collar. 
p, upon the rod, f, which is suddenly elevated by the de- 
a piston rising in the water. This action closes the ex- 

aust-valve, d, and opens the force stop-cock, 6, allowing the 
compressed air to pass through the force-pipe, I, and act 
directly with its full force upon the water, expelling the same 
through the eduction valve, D, and pipe E. At the instant 
when the pin, m, upon the slide, 4, becomes disen from 
the arm, n, as above cescribed, the slide falls down g the 
standard, L, following the groove, i, until it rests upon the 
spring, g, ready to be acted upon at the descent of the 
piston. The piston, G, contains an amount of gravity to- 
gether with ite own weight, corresponding with its lifting 
power or buoyancy, by which, in its descent, it is made to 
reverse the action of the stop-cocks by a sudden motion, 
in precisely the same manner described for its ascent, 
thus opening the exhaust and closing the force-pipe. 
‘The reason for checking the piston in ite ascent and descent 
is, that the stop cocks operated by its action require to be 
opened suddenly, as it is obvious that if otherwise worked, 
as soon as the cocks were opened to a limited extent, there 
would be force admitted sufficient to check the rise of the 


| piston, but not enough to expel the water, so that the action 


| obvious that to 


of the engine would become neutralised, which difficulty is 
entirely obviated by the sudden action of the reserved or ae- 
cumulated foree of the piston, which can be so constructed, 
without in any manner injuring the action of the engine, 
that any desired amount of foree required for this purpose 
can always be obtained. From what has been said, it is 


lete t! h 
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an air-eondensing 
| engine is required, which is connected with the hydraulic 


is, toward the rod, /, upon which are placed two adjustabie | 


collars, p, p, at suitable distances apart. The engine is 
operated by being placed at the lowest point from which it 
is desired to elevate the water, and in such a manner that 
the water can flow around, and as high as, or higher, than 
the top of the cylinder, which is filled by the flow of warer 
through the valve, C. The piston, G, is so constructed that 
it floats in the water in the cylinder, and is raised as the 
water flows into it. The piston is guided clear of the 
cylinder by means of the ribs or tongues, as above mentioned. 
The use of the piston is to alternately open and close the 
stop cocks, bd, in the foree and ‘exhanst pipes, IJ, and is 
aceomplished in the following manner: Near the close of the 
upward stroke of the piston, G, the arm, #, on its rod, H, 


engine by the force pipe or conduit, I, which is of sufficient 
size to act as a reservoir, or to be supplied with force from a 
reservoir, into which air is foreed by the condensing engine. 
The air exhausted at the upward stroke of the engine may 
be utilised for ventilating the mine in whieh the Cydraulie 
engine is placed. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Since this day week the iron 
market has remained almost stationary, as the news from the 
Continent has not been decided enough to cause any impor- 
tant movement. Prices are stilt largely dependent upon the 
prospects of peace on the Continent. There is, however, a 
somewhat more confident tone, and there is likewise a greater 
disposition to do busi the result, doubtless, of the redue- 
tion in the Bank rate of diseount and a probability that the 
money market will be easier. The export trade still con- 
tinues low as compared with the same period of last year, 
the decrease being chiefly due to the war between France 
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iron. 
been damped down, as from the low price 
iron they cannot carry on the susiadonetiouty 
and it is feared that other furnaces will be put out should 
the trade continue in its p t state. In the finished iron 
department there is no lack of en ise, and even confidence 
is much more marked than in pig iron department. 
my in {ce manipulative branch of the malleable iron 
and the best means of attaining it are a 





some im 
dling furnace by Mr. Thomas Ellis, North British 
Works, Coatbridge. 

Dundes Harbour Board.—At the ordinary meeting of the 
Dundee Harbour Commissioners on Monday lest it was 
to accept the offer of Messrs. Brown and Sim to build 
four iron punts for the sum of 1720/., and the offer of Messrs. 
David Neave and Company to supply sixty iron boxes for 
these punts for 5942. At the same meeting it was announced 
— Works oe roy he instrw : Kans engineer to 
for his amen 8 and sections of the proposed grav- 
ing dock to Mr. Harrison, C.E., for his consideration. 


Tay Bridge— Board of Trade Inquiry at Dundee,—On 
Saturday last. Colonel Hutchison, of the Board of Trade, 
and Captain Haji. of the Admiralty, held a public inquiry 
in Dundee in reference to the complaints which haion boon 
made regarding the intention of the North British Railway 
Company to deviate from the Parliamentary plans of the 
Tay Bridge. The Town Council and Harbour Board of 
Dundee and the Town Council and Working Men's Associa- 
tion of Perth were ted at the inquiry. It was stated 
by Mr. Shand, advocate, on behalf of the promoters, that the 
Dundee Town Council’s objections in respect of the Esplanade 
had been overcome; that the Chamber of © bad no 
longer any objections to the scheme ; and that the Harbour 
lrustees were also perfectly satisfied. It is evident that the 
opposition from Perth will not count for much. On the 
part of the North British Railway mn og A Mr. Bouch, C.E., 
gave some im t evidence, especially in reference to the 
shipping traffic on the Wear under the Sunderland Bridge, 
mom the Mersey under the Runcorn Railway Bridge, both 





of which are illustrations to compare by. The latter 
is only 75 ft. above high water in the oy ae span, and the 
highest of the former is no more than 81 {t., while the inten- 


tion with reference to the Tay Bridge is to lower it from 
100 ft., the proposed height, to 80ft., for the sake of the 
great economy which would necessanly result. 


Edinburgh and District Water Trust.—A meeting of this 
trust was held last week, at which a comprehensive report 
regarding the water supply was submitted. Mr. James 
Leslie, C.E., Edinburgh, and Mr. J. * Bateman, C.E., ag 
both proposed for the office of consulting engineer to t 
trust Fas votes were, respectively, 11 and 10, and Mr. Leslie 
was accordingly elected. For the office of President en- 
gineer there were proposed and seconded Messrs. J. W. 
Stewart, John Macrae, R. A. F. A. Coyne, and John Master- 
ton, all of Edinburgh. The last vote was between Mevsrs. 
Stewart and Masterton, and the former was elected by 12 
votes to 9. The salary attached to this office is 3001. per 
annum, but the engineer is not to be bound to give all his 
time to the affairs of the trust; in other words, he is to be 
allowed to carry on a private practice. 

Railway Inspection —On Wednesday and Thursday, the 
branch line between Ayr and Mauchline was inspe 
ty Colonel Tyler, who carefully examined every part, and 
reported most favourably. The Inspector was accom panied 
by W.8. Gilmour, Esq., Superintendent of the line, and Mr. 

alloway, Company’s Engineer, and his assistant, Mr. Jobn 
Adams. The is traffic began last night, but the line 
will not be opened for passengers till 1st September. 


Patuiser Guss.—The Special Committee apvointed by 

the India Office, composed of Major-General Turner, C.B., 
-General of Ordiance and i 

Colonel Wray, C.B., and Colonel Maxwell 
of the Cossipore Foundry, have 
of the cast-iron 68-pounder smooth-bore guns, mounted at 
Bombay, Madras, and Calcutta, into rifled guns Major 
Palliser's system, and have fasthar senpetemaied the con- 
version of the old smooth bore 18-pounders and 24-pounders 
| into rifled 40-pounders for arming the interior fortresses of 
’ India, and as guns for siege trains. 


—_ 





the conversion 


Tue Merrorouttas Boarp or Worxs.—The im t 
appointment of Chairman to this Board, vaeant by the 
jaanented death of Sir John Thwaites, seems likely to raise 
ap a host of candidates. At present, however, we believe 
that those actually announced are only Sears. Fraser and 
Mr. Westerton. The latter is a member of the Board and 
chs.irman of some of ite committees ; the former has not that 

tage. joned are Mr. W. Hawes, 
Mr. Ayrton, and Lord Robert Montagu. We are, hc +wever, 
crelibly informed that Mr. Bruce has given the Board notice 
that the whole matter of municipal government will t ¢ con- 
sidered in the next Session, and that it is possible the office 
of Chairman, and of course its salary of 20901 per q anam, 





and Germany. Last week's shi amounted to 8336 
tons as against 17,068 tons in ing week of 
last year. Since the 26th December, 1869, the shipments 





may be dispensed with altogether. 
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136 ENGINEERING, 
Nee a Annexed ls s tabsler stetement ‘dhowing the principal 
weights and dimensions of the bridge and of the lifting 


EW BRIDGE AT COPENHAGEN. 
(Concluded from page 115.) machinery. 

We last werk described aad iMustrated the method Prine ipal Weights and Dimensions of the Bridge. 
adopted in forming the piers of the new bridge at Copen- h. in. 
hagen. We now proceed with a description of the bridge Length of bridge over ab ... 3 . 298 6 
itself which was built to supersede an antiquated and in Inside breadth of the bridge a a ae 
adequate structure, The two are net a hundred yards from Iistance betwetn the centres of the middie 
each other ; the hand rail of the old bridge is seen in the coluthis .., prs = ted ae 
foreground of the perspective view on page 116 of our last! Opening of the bridge aa bai _ 
number. in ons present illustrations Fig. 1 represents a) — of the = from the bottom 
general elevation of the bridge, Fig. 2 being a plan of the o cas or edge “re eae 
ceutral lifting span, partly in section. Fig. 3 is a transverse o ight f re pat water line ... 
section of the lifting bridge at the bearing shaft, Fig. 4 being | Lenathonf the ie .. polumns... ‘° 
a transverse section of the fixed bridge. Fig. 5 is a sectiona! es $i2 be - 
elevation of the lifting bridge, showing at one end the 
arrangements for working the lifting machinery, and at the # 
other the counterbalance weight and the chamber into which | Diameter of theeir reservoir : is 
it descends when the bridge is opened. The details of the Length Fe . - “it 3 
bearings of the shaftseen at Fig. 3, are shown at Figs. 6) Diameter of the eylinder ... obs exe Oo} 
and7, An elevation, plan, and end view ofthe bearing under Length of stroke 4... oon eos 104 
the end of the Gixed girders are given at Figs. 8 and 9. Figs. : . pounds. 
16 and 11 are respectively a front elevation anda plan of the | Weight of therflap... “ oe oe 89,600 
abutment plier; the piling and timber caisson used in its | a ae ayEr.. es ~- wee 
constrection were illustrated at Fig. 5 of our engraving last oR. ginttex: — qenterwaght -" boas 
week. One of the columos of the central pier is shown in “ak Selh SS i : ‘ ‘ 
sectional elevation at Figs. 12, Figs. 15, 14, and 15 being FORHIGN AND COLONIAL NOTES. 
wares = on the lines, « d, and a, b, and a top Turkiah eee Major, Ceteman, RES ha returned 

an of the work. from © to London wid Brindisi, “Major Cross- 
The principal parts of the bridge are the two flaps of the man had beer sent out to report on the reeonst 


THE N 





” > =... eco 
Diamcter of the air pips 
Length of stroke» ... 


of 
centre span and the four wrought-iron main girders, The | the Pera ensbassy, and it is understood that be will ety + 


its restoration on the old site. The Copersio. sae of 
Messagcries Impériales, has arrived in the 


latter rest at one end on the abutment piers, and at the | 
other they bear on the central piers. ‘The upper part of | steamersof ’ ‘ 
each of the main girders forms the parapet of the bridge. | Gokien Horg m Marseilles, towing one of six large Ton 
The main girders are connected together transversely by | Pontoons some by the Société des Forges @#Chatitiers 
, . te tata | 00 la Mites fur the new Galata bridge. The 

wrought-jrouw cross girders apon which the roadway is laid | sailed wie ; a aes tno onmanct den 

The flaps of the central span are fixed upon axles which | © P the bye "Adriatic ie was obliged to cat tee 
rest upon the central piers. Upon each of the four columns | . 4,; : and fels believed that the whole of them went to the 
composing the two piers is a hollow cast-iron pedestal sur-| jottom, Moetéam ferry-boat built in Engiand for the 
mounted by an ornamental lamp pillar 16 ft. high, The | Chirketi-Eidifie Company has arrived at Constantinople 
interior of each of these pedestals serves as a chamber for | from PI , and has commenced plying across the 


the machinery used in opening and closing the bridge, as | 
seen at Vig. 5, access being obtained through a doorway in | 
the side. On the right-hand side of this figure is seen the 
arrangement for counterbalancing the lifting bridge. By 

the aid of this counterbalance weight the common ‘centre 
of gravity of the flap and the arm is made to coincide 
with the centre of motion. When the flap is raised, the 
counterweight is carried down into a cast-iron chamber, 

which is placed between the two columns of the pier. 

The four central columns—the method of constructing 
which were described last week—are built of hewn granite 
blocks laid upon a concrete foundation, which was ex- 
cavated to depths varying from 6 to 8 ft. below the bottom 
of the river bed, the masses of concrete being from 3 to 
4 ft. deep, and 18 ft. in diameter. The upper portion of 
the work for a distance of 8 ft. from the top is of solid 
granite; the remainder, down to the concrete, is a granite 
casing, filled in with brick in Portland cement. Each of 
the columns is 16 ft. in diameter. The abuiment or land 
piers are built of brick in cement, faced with hewn granite, 
the whole resting on deep piling. 

Three methods are provided for effecting the opening and 
closing of the lifting bridge, namely, hand gear, hydraulic 
power, and compressed air. In working the bridge by 
hend « train of tooth wheels and pinions is set in motion 
by a 16in. handle to which the power is applied, and which 
is increased by the wheel gearing, 432 times, To work the 
bridge by hydraulic power @ cylinder comes into play. 
The motion of the piston is conveyed to the flap through a 
rack (see Fig. 5), which is connected to the piston rod, and 
which works into a tooth wheel fixed upon the axle or 
shaft of the fap. The hydraulic power is supplied by the 
Copenhagen Water Works, the pressure varying from 56 
to 60 lo. per square inch. The water is carried through a 
pipe into a slide case, from whence, by means of a slide, is 
can be carried alternately through pipes into the cylinder to 
each side of the piston. 

In working the bridge by means of compressed air, the 
same machinery is used as when working it by hydraulic 
power, with this difference, however, that the air is first 
compressed im a cast-iron reservoir by means of two ait 
pumps worked by hand. From the reservoir the air passes 
through two india-rabber tubes into the slide case. The air 
pumps are similiarly constracted to those which were used 
for supplying air to the working bell, the pistons being fixed, 
and the barrels moving, the valves open upwards The 
pump barrels are worked by a double arm and connecting 
red, motion being communicated by a handle. The pres- 
sure of the air in the reservoir is indicated by a pressure 
gauge placed in the upper part of the machinery chamber. 
When cither of these three methods of working the bridge 
is emploved, it is not necessary to disconnect the parts be 
longing to the other two, as the power employed is amply 
eafficient te drive all the machinery at once, The time 
eccapied in raising the flaps 80° and lowering them agaia 


By bond power from ... 1h to 1] minutes 
by etuvepbene pressure eee 1 wil - 
by hy draube pressure = 8 to 0 seconds. 


The bridge us most ingeniously arranged and retlects much 


credit upon MM. Burmeister and Wain, whe not only de- 
sige d it bet carried out their werk to a success!t) dene. 


Bosphorus, Kabatash abtl Scutari, for the conveyance 
of horses, and passengers. 

Tel. fe Chili~—Messrs. Clarke and Co. have pre- 

jon, t the Congress of the Republic of Chih, in 
which ‘a ten years’ etclusive privilege (to run 
fifteen uently to béing conceded) for the eree- 
tion of telegraph wires across the Cordillera. They also ask 
for a subsidy for ten years of $15,000 per annum, to com- 
mence on the day of the establishment of telegraphic com- 
mupication between Valparaiso and Buenos Ayres; and 
finally, they solicit an exemption from customs’ duties of all 
materials imported for the construction and preservation of 
the line. Ia consideration of these privileges, Messrs. Clarke 
promise to erect iron telegraph posts, and to forward free and 
preferentially all Government telegrams as well as those of 
Government authorities, and to turn over the whole line of 
telegraph at the expiration of the ten years at a fair valua- 
tion. The Buenos Ayres Government has, it appears, agreed 
to grant a subsidy of $30,0.0 per annum for ten years, 

Madras Railway.—The north-west line of the Madras Rail- 
way is making satisfactory progress. Ballast trains have 
been running of late as far as Goommannoor, about 20 miles 
from Bellary. 

New Zealeud Telegraphy.—The construction of a line of 
telegraph between Tauranga and Taupo has been commenced. 
The line is expected to be completed in about two months. 
By the end of this year it is expected that every settlement 
of importance in the north island of New Zealand will be eon- 
nected by telegraph. 

American Steam Navigation.—The steamers which Mr. 
Webb, of San Francisco, is ready to lay on between San 


Francisco, Honolulu, Wellington, and Melbourne, are: The | 


Nebraska. 2145 tons register, and 800 horse power; the Ne- 


vada, 2146 tons register; the Dacotah, 2150 tons register ; | 


and the Santiago de Cuba, 1627 tons register, and 560 horse 
power. Mr. Webb requires a subsidy of about 80,000/. per 
annum from the Australian colonies and New Zealand. 


Railways in Brazil.—The Financial Committee of the 
Brazilian Chamber of Deputies has reported a Bill authoris- 
ing the Government to raise a loan for the extension of the 
Dorn Pedro Segundo Railway from its terminus in the 
metropolitan province of Rio de Janeiro into the rieh mineral 
districts of Minas Gerals. Clauses have also been added to 
enable the Brazilian Government to purchase the Bahia and 
Pernambuco Railways by means of an issue of external bonds. 
the Brazilian Government some years sinee bought the Dom 
Pedro Segundo line, which is now being worked so well by 
mative Brazilian agency that it produces 7} per cent. net 
profit on its cost. 

Philadelphia. —-A new bridge over the Schuylkill, at the 
upper end of Manayunk, built-on the site of one destroyed by 
& tlood last fall, is now open for travel. The total length of 
the bridge is 547 it., including an old span not washed away. 
An official retarn shows that the public lamps of Philadelphia 
consumed in 1360 151,042,222 cubic feet of gas. The number 
of public lamps in and about the city at the close of 1869 
was 7678. Since last summer a pumber of improvements 
have been made in the Philadelphia Water Works, which 
will increase the suppiy of water to certain ions of the 


,eity. A new Cornish engine at the Schuylkill Works, which 


was brought into operation early this year, is now pumping 
about £000,600 galiuns pr. A 7 engine of the 
game pattern, which will capable pun, about 
$0,000,000 Hons per dag, is under way, and will be com - 
pleted in Merch. 1871. At the Fairmount Works « second 
jarge turbice wheel, built in the place of the old breast 





wheels, is eompleted, and is now 1 

gallons . A contract was 

for a wheel, and the work has been commenced, 
but will not be completed until next year. A new reservoir 
at Belmont to sup,.y West Philadelphia has been completed. 

Irrigation in India.—The Sulgur and Shaddadpeor Canal 
was opened June 13. It will ainigate upwardsef 100,000 
acres in the Shikarpoor collectogafe in Sinde. + 

American Enterprise in Me#iéo.—A_eom iy has been 
formed under the ttle of the American pd Me Rail- 
road and Telegraph Cony . The Proposes to 
construct a railroad and telege line a pe at or 
near Ej Paso in Texas, through States ua and 
Sonora to the port of Guaymesy @ road now 
projected through Texas and the Southern Pacifie Railroad 
at or near El Paso. The scheme.is im arvery early stage at 
present. tat . 

Bessemer Sicel in the United Statex,—The direetors of the 
Cincinnati, Hamilton, and Daytei Railroad Company, 
report that during the year ending March 31, 1870, there 
were used in repairing the track 324% tons of Bessemer 
steel rails. Over five miles of steel rails have 
now been Jaid down upon the line and with the usual 


ae : ene of the brokén or shown 
1 Of ay jon. Works have deem broughtinte snecess{u 
saith 920 operation inv®ork 


County, Pennsylvania, the manufac- 
ture of Bessemer stec!. Fores Vs 
The Mint Cenis Tunnel.—Upon the completion of the 
| Mont Cenis Tunnel, it is not improbable that the Peninsula 
jand Oriental Steim Navigdtion. Company, will substitute 
for. the present ‘Mini! servite between Marseilles and Alex- 
andrid, a weekly bervice between Brindigh and Alexandria. 
Before the », the me motice will have 
to be given by z : 
eneral for 
oe ing of a 
fithe Gulf of 
ble line of com- 


eubinarine cable to Normanta 
Carpentaria. ‘Lhe object is to 
munication. 





j oa ee 
INDIAN RABPWAYS, 
EsTiMaTine the aggregate the Indian railways 
} at 4442 miles, we find the: 

p nultimate quarter of “year to have been 
| 1.710,8851. The income da : eeeanodiog period of 
| 1869 was 1,634,1037, but thems of then open was 
| less—4109 only—so that theme mile turns in favour 
| of 1869 by a pound per coilagee ES. - against 30-61. The 
| average, although it includes, deem apply to the East 
| Indian Railway, on which the carn during the period 
j alluded to have been 48-8/. per mile, against 48-2/. of the 
| previous year, or 718,404/. in the first quarter of 1870, against 
| (09.459 in the corresponding quarter of 1869. Ihe Jub- 
| bulpore line likewise exhibits an increase, as do the Madras 
| railways, but the Eastern Bengal and the State or Canning 
Railways indicate decreases. The comparison on the great 
Bombay line is striking. The Great Indian Peninsular in 
1870, with 1063 miles open, bad a revenue during the three 
months of 510,207/., or 36-67. per mile; in 1869, with &74 
miles, it had a revenue of 499,9682., or 44/. per mile. The 
fashion of declaring extensions open before they are perfectly 
ready for traflie may partly account for this, as well as the 
experience that through meny districts a railway has to 
ereate a traflic which may occupy several months in de- 
velopment. One trifling item in the comparative abstract 
of traffic bears a certain significance. From a point on 
the Madras line a tramway, 19 miles in length, strikes off 
for Conjeveram, a town of many gotes, ilgrima, and 
shrines. In 1860, the revenue duct eq 3 sa 10242, 
im 1870 about 7671. only. It has been the first experiment 
of the Indian Tramway Company, that at one time con- 
templated the construction of similar feeders and branches 
all over the country—tbat in fact was the first to attempt 
the introduction of the light, cheap lines now being dis- 
cussed. A narrow gauge, hght vehicles, diminutive engines, 
and economical maintenance are the principles of operation 
—conditions which Lord Mayo is anxious to secure for the 
multiplication of railways in India. Not only do the 
monster lines need numberless tributaries, and they are 
likely to suggest numerous branches, but to provinces where 
a great line would be a folly, the extension of a system of 
light rail or tramway would be a righteous recognition of 
the rights of loealtty and a righteous worship of the 
omnipotence if not the omniscience of trade. The ex- 
perience gained by the Conjeveram tramway might be valu- 
able at this moment, and we should be glad to see a report 
published as to its failure—for failure it has been acknow- 
ledged—although it bas to be considered that the experiment 
was an ill selection, there being no appreciable goods traffic 
between Conjeveram and-the main line, and the great pas- 
senger traflie being confined to three days in the month, 
when thousands of pilgrims seek its shrines.— Indian Daily 


News. 


Sy income for tie 





Tue 55-Tox Gus.—Our Woolwich correspondent states 
that the large gun now in course of manufacture at the 
Royal Gun Factories, Woolwich, is expected te prove the 
most powerful piece of ordnance ever produced, and to settle 
definitely the long and hitherto even contest between guns 
and armour. It will weigh 85 tons, snd will burl « pro- 
jectile of 550 \b. with a charge of 100 Ib. af powder, thereby 
imparting an initial velocity which will ¢ it to pierce 
an armour plate of iron 15 in. in thickness, beyond which no 
ship meant to float can surely go. The barrel is of steel, 
strengthened at the breech mF yy Boy? ape me and the 
enlibre of the bore is about 11) in. this point has not 
gether eupestentel bal i coamess eupettation bp. easy 

ex it answers expectation it is easy 
to guess what a formidable foe it will be to the ironclads.— 
Pall Mall Gesette. 
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WeE observe, with much satisfaction, that the 
Times has hit the right nail on the head, and hit it 
vigorously, in its article on French Field Artillery, 
of Tuesday last. ‘The article is not the less valuable 
on account of the fact that in these days of steel 
and Whitworth metal, bronze has been reverted to 
by our Government for Indian field guns, and an 
attempt has been made, not altogether, we believe. 
without success, to bring us back to bronze field 
guns in our own army. ‘The chief advocate of the 
bronze field gun is, we believe, Colonel H. H. Max- 
well, R.A., who, as the head of the Cossipore 
Foundry in India, might possibly find his office 
abolished if new work were not found, and is there- 
fore to be admired for his energy in the matter. 
With Colonel Maxwell has been associated a few 
other military gentlemen, forming together a com- 
mittee, who have settled the matter for us, and per- 
suaded Mr. Cardwell and Lord Northbrook that 
brpnze—a metal of about 17 tons strength to the 
square inch at its best, and very liable to failure in 
casting—is decidedly the best material for guns at 
present : not, be it understood, for big guns, nor 
yet for little ones ; but for guns of the peculiar size 
of field guns! A bronze rifle would probably strike 
ministers as a thing a little out of date; and it is 
possible that bronze 300-pounders or 600-pounders 
might do the same; but for field guns, what, ye 
engineers, can you have better than bronze? We 
must do Colonel Maxwell the justice to say, how- 
ever, that not only is he not afraid of being thought 
a little antiquated in his notions, he is rather dis- 
posed to boast of the fact; at least he thinks other 
people will find it amusing to see what old-fashioned 
notions he forms, and gets the Government to adopt 
on his advice. Let the reader note well the last 
two sentences of the following passage from a lecture 
of his on the subject at the United Service Institn- 
tion. which we italicise for the reader's convenience : 

“In the present state of our knowledge, the 
choice of a metal, or combination of metals, for a 
field gun, appears to lie between steel or steel pro- 
tected by a wrought-iron coil, and bronze. Cir- 
cumstances may have unduly prejudiced me” fa very 
eandid and proper admission, no doubt), “but I 
confess I think there is nothing like bronze for the 
roughing of a long campaign, nothing like it for 
simplicity of manufacture, nor for safety from burst- 
ing, nor, finally, for economy. Jf is curious to look 
back and to find that I am expressing an opinion held as 
Sar back as four and a half centuries. One Capo 
Bianco, publishing in 1598, states that there were 
bronze guns in existence in 1418.” 


We entirely agree with Colonel Maxwell. It is 
curious—very curious, almost painfully eurious—to 
look back and find that even in four centuries and 
a half we have made, according to the ideas of a 
colonel, a military committee, and a British Govern- 
ment, no progress in the production of metals for 
the manufacture of guns. We wonder if Colonel 
Maxwell and his patrons have ever heard of the 
“flint im ts” which were used very much 
longer ago still, for various mechanical 4 
He might with admirable consistency ha gp 
the use of flint tools in the erection of the new 
bronze gun machinery, and then he could write 
another paper, and tell the great modern engineer- 
ing world that it would be curious to look back and 
find that he is now “expressing opinions” held as 
far back as the dateless period of antiquity compared 
with which one Capo Bianco would be a gentle- 
man of yesterday. 

We are obliged, however, to question Colonel 
Maxwell's opinions in spite of their curious antiquity, 
In the first place, ‘+ the roughing of a long campaign” 
does not appear to us to be the first thing to provide 
for in modern field guns for Eurepean armies, 
W hat is primarily wanted is a gun firing projectiles 
of great range, accuracy, low flight, and what the 
Times (in translating conserration de la vitesse) well 
expresses as ‘“* the quality of keeping up the power 


1%] to hit hard throughout its flight.” Even the most 


casual reader of the reports of the war now raging 
must have observed that over and over again the 


ug | Opportunity has been afforded, and as often lost, 


at least by the French, of directing a deadly fire 
upon the enemy at very long distances. But the 
French gun is too weak to admit of advantage 
being taken in these cases, The way to get the ad- 
vantage in such cases is to fire a long shell with the 
largest powder charge that the gun can consume in 
its bore. When the gun is strong enough to stand 
this, you get the range required, in combination 
with great accuracy, low flight, and great penetra- 
tion, or a hard blow. But the bronze gun cannot 
stand it; it is of less than half the strength of the 
steel gun, and the consequence is that a light shell, 
which flies high and not very accurately, and is 
spent before it reaches far, is the only projectile 
that you dare to fire from it. Weare in possession 
of the report to which the Tims’ article refers, 
and we find these points brought out in it even 
more strongly than in that article, which we re- 
publish on another page. For example, suppose 
you wish to obtain a range of about two miles. 
With the French bronze gun you have to give an 
elevation of about 20 deg., and consequently fire 
your «hell 420 metres high into the air in order to 
make it reach the diatance, and when it does reach 
its velocity has dropped from 343 metres per second 
to 160 metres. The Whitworth 10-pounder steel 
gun, on the contrary, in order to obtain the same 
range, has only to be fired with an elevation @bout 
10 deg., and consequently never rises higher than 
about 180 metres, and when it reaches the two mile 
distance retains a velocity of 257 metres per second. 
Military men ought to be the first to secure sach 
overwhelming advantages as these steel guns 
present ; and they would be the first, if they cared 
ess for the past and’ more for the future. 

Colonel Maxwell is equally wrong as to the sim- 
plicity of construction of the bronze gun. The 
successful casting of a number of bronze guns is 
not by any means a simple matter ; and in proof of 
this we may state that attempts are now being made 
at Woolwich arsenal to get over the difficulties 
which attend the manufacture. And partly on ac- 
count of these very difficulties, it is equally a mistake 
to suppose that these bronze guns are economical. 
They are not so; on the contrary, their manufacture 
is a very wasteful process, A great number of 
failures in casting occur ; a large quantity of metal 
in excess of the actual weight of the gun—some- 
times three times that weight—has to be melted and 
cast every time a gun is made ; and this metal can- 
not be used over again without an addition of at 
least 10 per cent. of new metal, The process of 
casting bronze guns is, in fact,a costly and uncertain 

rocess compared with the manufacture of a gun of 
Whitworth metal, and this metal, like bronze, can 
be melted down again as scrap hereafter. The idea 
that bronze is safer against bursting than the Whit- 
worth metal is absolutely an error, and entirely in- 
consistent with facts which we and other scienti 
journals have stated upon the subject. 

The fact is, we can make in this country 
in materials and in mannfactures—of guns as of 





everything else; but what itis hard to make way 


entific | tion, that it was useless to make 





THE TELEGRAPH ia EXTENSION 
BILL. 

Wuen the T: Acts for 1868-9 were passed 
the Channel Islands and the Isle of, Man were in- 
advertently not considered until it was too late, 
The original Acts creating a in the United 
Kingdom were found not to include legally the islands 
named ; so as they had been accidentally omitted, 
it was decided for the time to e the ques- 
tion, The enormous press of ness brought 
about by the transfer of the oo gave the 
postal authorities sufficient to do without turning 
their attention to the Channel Isles, and in all prob- 
ability their attention would not have been called 
to the matter until the elapse of some time, had it 
not been for the action of several telegraph com- 
panies and lators. As these circumstances are 
somewhat novel in the annals of telegraphy, it will 
be as well before discussing the clauses Le opera- 
tions of the Bill to give some history and account 
of Channel Islands Telegraphy. 

Tn 1858 the Channel Ielands Telegraph Company 
was formed, upon obtaining a Government guarantee 
of 6 per cent., conditional on the working of the cable 
and in August of the same year cables were lai 
between Portland and Alderney, and from there to 
Jersey and Guernsey, the line being opened for 
traffic early in September. The route selected 
was not a good one, and the cable being of too 
weak a character it soon experienced the usual 
vicissitudes. Before the end of the year an inter- 
ruption of eommunication took place which was 
speedily repaired ; this was unfortunately followed 
in the course of a very few years by a series of 
interruptions, until at last the line was closed for 
tratiic, The Jersey people, however, were not entirely 
deprived of telegraphy, for in 1859, during the latter 
part of the year, the Submarine Telegraph Com- 

ny laid a cable from Goree in Jersey to Pirou in 

rance, which was placed in connexion with their 
submarine cables between England and France ; 
this cable still continues in working order, and 
although the charge for telegrams is excessive, 
by reason of the long circuit and the necessary 
charge paid to the French Government, yet a large 
traffic is carried by this route. 

The interruptions that occurred to the Channel 
Islands cables were most frequently at the Portland 
and Alderney ends, and during the two years 1859 
and 1860 the total interruptions over the whole 
system lasted over four months; in spite of this, 
however, the traffic was increasing, and had there 
been no interruption the receipts would doubtless 
have furnished a good dividend. In the middle of 
186] the main cable broke down for the second 
time during that year, and, from the want of money, 
and the deteriorated state of the cable, no attempts 
were made to ir it, and consequently the direct 
communication ween the islands and England 
was abandoned ; traffic was, however, still carried 
oti between the islands. In April, 1862, the follow- 
ing year the Jersey cable went, and the Jersey 
office was shut up; in the following May the 
bAlderney and Guernsey offices were closed, and de 
facto the Channel Islands Telegraph Company 
ceased to exist as a working company. 

Meetings were, however, held at pg times 
for the purpose of trying to raise necessary 
mon t resuscitate their cables, but these in- 
variably failed. During the latter part of last year, 
however, renewed attempts were made, and the aid 
of speculators, &c., was called in, but still no one 
seemed inclined to take Re the old company. One 
of their directors, assisted by some Jersey friends, 
after numerous consultations with the postal autho- 
rities, and after trying to resuscitate the old com- 
pany, gave the attempt up, as he he found that 
the old company was 8o involved in , and in such 
a state that there was no probability of its resuscita- 

farther attempts, 
and, in conjunction with some of the old share- 


holders and 
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the present year. The capital was 30,000/., and 
within a day of the issue of the prospectus more 
than the required capital was subscribed, so confi- 
dent were its supporters of its prospects of success. 
Measures were at once taken for proceeding with 
the necessary works, and a contract was e¢ ntered 
into with Messrs. Bullivant and Allen for the manu- 
facture of a specified cable of 90 knots in length, and 
for the erection of the land lines in Jersey and 
Guernsey, it not being contemplated to connect 
Alderney for the present, 

The intended route, approved by the hydro- 
grapher, was from the Start Point to Guernsey, and 
from Guernsey to Jersey. The cable specified was 
to consist of a copper conductor, insulated with 
gutta-percha, and sheathed with No. 4 wires for the 
main cable, protected with coatings of yarn and 
bituminous compound, the shore ends being formed 
of the main cable, wjth an extra sheathing of twelve 
strands each of three No. 6 iron wires, the whole 
being well served with hemp and bituminous com- 
pound, forming a strong massive cable, in every 
way a most efficient contrast to the old cable. 

The manufacture of the cable was proceeded 
with, when, to the astonishment of the share- 
holders and directors of the company, there were 
‘wars and rumours of wars.” It was first heard 
that a vival manufacturer was making a cable for a 
similar object, and, strange to say, with the inten- 
tion of laying it from and to the very same points 
selected by the Jersey and Guernsey Telegraph 
Company. All doubts as to the contractor's inten- 
tions were set at rest by the fact that the steamship 
Caroline left the works at North Woolwich for 
Jersey with cable on board. Very rapid action was 
at once taken in the matter by the directors of the 
company, and such representations were made that, 
on the arrival of the Caroline off Jersey, she was 

revented by order of the home authorities from 
anding the cable by the interposition of some few 
soldiers on the beach and of the gunboat Dasher, 
in whose company the Caroline proceeded to St. 
Heliers, in Jersey, where she took up her quarters. 
But are not the adventures of the * homeless 
cable” duly entered in the ordinary daily chronicles ? 
Suffice it, an embargo was put on the landing 
of the cable, and excitement was the order of the 
day in the islands. The Jersey gentlemen who 
raised the ‘‘ Clameur de Haro” were only excelled by 
the harrowing clamour raised by the contractor and 
friends when they found he could not lay his cable. 

‘The Caroline, however, remained in Jersey, and 
the Post Office authorities having thoroughly in- 
quired into the matter, determined to take the bull 
by the horns and lay a cable to Jersey themselves, 
establishing a monopoly in the Channel Islands, 
and bringing them within the scope of the Tele- 
graph Acts of 1868-69 by the introduction of a 
new Bill to be called the ** Telegraph Acts Exten- 
sion, 1870." This was accordingly done, and the 
measure we have headed our notice with was intro- 
duced into the House, passed through its various 
stages, and finally last week received the Royal 
assent. 

The question, however, was not to go on peace- 
ably, for the contractor—Mr. W. T. Henley, known 
for the excellence of the cables made by him— 
wanted the Caroline for other work. She started 
home from Jersey, but on her way stopped between 
the islands and submerged the main portion of her 
cable without attaching either end to the shore. 
This was done at the contractor's own risk, and 
contrary, we believe, to Government instructions ; 
this was ‘‘ breaking out in a fresh place” with a 
vengeance, and introduced a new complication. 

As soon as the Government determined to include 
the Channel Islands within the kingdom, in a tele- 
graphic sense, then notice was at once given; and 
although the Jersey and Guernsey Company had 
their cable manufactured and ready for laying, and 
had the necessary permission, they refrained from 
doing 80, at the request of the Post Office, who 
intimated to them that they would purchase their 
entire property, introducing into the Bill a special 
clause for that purpose. The intention of the Go- 
vernment to buy the property of the Jersey Com- 
pany was in consequence of their being a legitimate 
company, having done everything in proper form, and 
applied for the necessary departmental permissions. 
On the other hand, the ies in connexion with 


the Caroline cable had not applied for any permis- 
sion, and the Government considered it, as Mr. 
Henley subsequently acknowledged, ‘‘a business 
speculation.” Consequently, they declined to pur- 


chase the cable he had manufactured, although un- 
questionably a good sound cable, upon the merits 
of which no question seemed to be entertained. 

As much as three days were taken up in in- 
vestigating the matter by the Select Committee in 
the Commons, and four days in the Lords, the result 
being that the Bill was virtually left as it was on its 
first introduction. Can it be wondered at, then, when 
complaints are made as to so much waste of public 
time and money ? The Channel Islands people ought 
to consider themselves highly flattered when so 
much time has been taken for their benefit ; but it 
would almost seem that they would rather not 
possess the benefit of such a cheap telegraph system 
when obtained without the authority of their states. 
They are intensely jealous of interference in legisla- 
tion by Parliament, believing implicitly that our 
legislature has no authority whatever over them. 

The Act, as passed, differs but little from the 
original Bill presented to the House of Commons, 
some few amendments having been made, the most 
important being the addition of the Isle of Man, 
which occupies a position towards the United King- 
dom somewhat similar to that occupied by the 
Channel Islands. A clause was Saustell Ser the pur- 
chase of the Isle of Man telegraphs, and as a mutual 
agreement had been come to, the company were not 
represented, - 

The opposition to the Bill, both in the House of 
Commons and the Lords, was precisely the same. 
Similar ground being gone over in each House, un- 
fortunately for those compelled to attend both 
Select Committees, for the reiteration became posi- 
tively painful. Petitions were presented to both 
Houses by the Jersey and Guernsey, the Submarine, 
and Channel Islands Telegraph Companies, and also 
by Mr. W. T. Henley, praying to be heard against 
the Bill. In the Commons the Channel Islands 
Company were thrown out on /ocus sfandi, a fate 
whieh they narrowly escaped in the Lords. In 
both Houses the same fate met the petitioners (except- 
ing the Jersey and Guernsey Company), their pro- 
— clauses were ae rejected, the Bill as 
yrought in and amended by the Post Office being 
passed. 

The Submarine Company petitioned for compen- 
sation on the ground of the Government monopoly 
creating an oppésition that would take away all 
their traffic. The laying of the new cable direct to 
the islands, introducing a charge of 1s. per message 
instead of 6s. 8d., will undoubtedly have the effect 
of diverting the whole of the English traffic; but 
the Post Office argue, why should they pay com- 


done by an independent company against whom 
the Submarine could have no ground for compensa- 
tion? When the Submarine Company laid their own 
cable it was an opposition to the then existing 
company, and the action now being taken is similar 
} to thit which the Submarine Company then took. 
The Post Office declined to entertain the question 
of compensation in any form, and both the Select 
Committees rejected the Submarine Company's 
petition. 

The petition of the Channel Islands Telegraph 
Company was also for compensation—one might 
well ask ‘‘ Compensation for what?” The deputy- 
chairman innocently asked for the return of the 
whole of their capital expended years ago, forsooth, 
because the Government compelled them to lay a 
cable over a route the company did not approve of. 
Strange one never heard of such objections! A 
company presents a petition for compensation, a 
eompany that had ceased to exist since 1862, 
had tried several revivifying processes, but all 
unsuccessful, whose last attempt at vitality was a 
failure, whose entire property is represented by 
some land lines in the islands terribly out of order, 
and some cable at the bottom of the sea, in what 
state is probably best known to the fishes, but so 
bad, probably, that it would never be worth the 
attempt to recover. Such a petition might be 
characterised as frivolous. Anyhow, the Lords 
Select Committee decided that they had no case 
for compensation. 

The petition of the Jersey and Guernsey Tele- 
graph Company differed from the others, inasmuch 
as the Post Office had agreed to purchase their pro- 
perty, the amount to be settled by arbitration ; their 
appearance cannot, therefore, be considered as in 
opposition, but they wished a special instruction to 
be included in their clause to the arbitrators to 
assess the amount of com tion due on account 
of prospective profits. ‘This was opposed by the 





pensation for doing that which would have been | 


Post Office, who maintained that the provisions of 
the Lands Clauses Act were ample to meet the 
case. Their view was supported by the Select Com- 
mittee, and the clause remained as it was. 

The remaining petition was that of Mr. W. T. 
Henley, cable manufacturer, of North Woolwich, 
whose appearance on the scene of Jersey tele- 
graphy we have already alluded to. This was 
also a petition for compensation for the value of 
the cable made by him, and for the money out of 
pocket by reason of the detention of the Caroline 
at Jersey. Hearing counsel and witnesses on 
this petition in both Houses occupied more time 
than all the other petitions, and the attempt was 
made to show that Mr. Henley had a fair right to do 
what he had done, and consequently that, by reason 
of the Government interference, he was entitled to 
compensation. We cannot refer to his case at 
length, although there are some peculiar and in- 
teresting elements in it. It would appear that 
three gentlemen and himself formed themselves into 
a Telegraph Association for the purpose of supply- 
ing the Channel Islands with a cable, Mr. Henley 
to make and lay the cable at cost price, finding the 
major portion of the capital. No regular agree- 
ment was made between the parties, so that when 
the cable was made, and stopped in its laying, it is 
not to be surprised at that three-fourths of the 
association (not having paid any money), seeing 
that if they paid their money there was not, owing 
to the intervention of the Government, much pro- 
bability of their getting anything out of it, wanted 
to back out of it. This Mr. Henley considerately 
—perhaps too considerately—allowed them to do; 
accordingly he stood the whole loss, and conse- 
quently he appears before the House as represent- 
ing a telegraphic association, praying to be com- 
pensated for the entire amount, including that 
which he had let his friends off. His counsel was 
most patiently heard, although in the petition and his 
speech in the Commons he made gross allegations 
against a Postal Telegraph officer, for which he 
had to apologise. Many witnesses were examined, 
but the Post Office could not see any possible ground 
for compensation, treating the petitioner as a spe- 
culator acting on his own risk. The Select Com- 
mittees in both Houses were of a similar and 
unanimous opinion, and decided against Mr. Hen- 
ley’s petition. 

The report of the Committee was as follows: 
‘* That it is expedient to proceed with the Bill, that 
the Submarine Company, the old company (Chan- 
nel Islands Telegraph Company), and Mr. Henley 
have not made out sufficient grounds for the Com- 
mittee to grant them any compensation.” 

The Act as 1 is to extend the Telegraph 
Acts of 1868-69 to the Channel Islands and Isle of 
Man, in consequence of its being proved expedient 
for the interests of the public, a fact which cannot 
be doubted. The universal shilling rate now es- 
tablished all over the United Kingdom will be ex- 
tended to these islands, and instead of possessing a 
limited system of telegraphy at nominally high rates, 
they will have the advantage of a cheap and universal 
system at rates far less than they ever paid before, 
and we must therefore expect as —_ an increase 
in telegraphic business in these islands as we have 
experienced in the United Kingdom. 

Clause 1 enacts that the telegraphs shall in 
future be cited as ‘The Telegraph Acts 1868 to 
1870.” 

The provisions of the former Acts are by Clause 2, 
‘‘save so far as they are expressly repealed or 
varied by or inconsistent with the provisions of this 
Act, shall be incorporated and construed as one 
with this Act.” 

Clause 3 enacts that the Telegraph Acts, 1868- 
69, * shall extend to, and be in force in the islands 
of Jersey, Guernsey, Sark, Alderney, and Man, and 
the islands and islets adjacent thereto respectively, 
and for all the purposes of the said Acts and each 
of them the said islands and islets shall respectively 
be deemed to be part of the United Kingdom of 
Great Britain and Ireland.” 

The property and undertaking of the Jersey and 
Guernsey Telegraph Company is, by Clause 4, to 
be purchased ay" Postmaster-General, ‘“‘ upon 
terms to be settled ons agreement) by arbitra- 
tion, in manner provided by the Lands Clauses 
Consolidated Act, 1845,” the Postmaster to be let 
into possession immediately upon the passing of the 
Act, interest to be paid at the rate of 4 per cent. 
upon the purchase-money agreed —e So the 

e 





Post Office have now possession under- 
taking. We may therefore expect to hear shortly 
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of the submersion of the cable, and establishment of 
communication with the Channel Islands. 

The agreement for conveying the undertaking of 
the Isle of Man Electric T on h Company to the 
Postmaster-General is confirmed by Clause 5, and 
possession authorised immediately upon the passing 
of this Act. 

Clause 6 enacts that the Postmaster-General may 
purchase the undertaking of “any telegraph com- 
pany existing on the 5th of February, 1870, and 
engaged in transmitting telegrams between Great 
Britain or Ireland and the said islands or any of 
them, or between any one of the said islands and 
any other of them, or within any one of the said 
islands,” provided a request in writing be made 
to the Postmaster-General within twelve months of 
the passing of this Act. 

** Nothing in this Act,” is, by Clause 7, ‘to autho- 
rise or require the Postmaster-General to purchase 
the undertaking of " what is generally known as the 
Submarine Telegraph Company. 

Clause 8 amends Section 6 of the Act of 1868, 
and the final Clause, 9, states that “ nothing in this 
Act contained shall in anywise prejudice or affect 
any of the agreements referred to in the schedule to 
the Telegraph Act, 1868, and thereby confirmed.” 

The Bill has now been passed, the cables are 
ready for submersion, and in a very few weeks the 
Channel Islands will be in direct communication 
with England, a result that will be most beneficial 
to the public, and one, we trust, that they will use 
to so great an extent as to render the business re- 
munerative to the Post Office, who deserve credit 
for the manner they have taken the matter in hand, 
believing, as they do, that the traffic will be unre- 
munerative. ‘That such will not be the case, we trust 
experience will prove. 

As the advantages secured to the United Kingdom 
by the Government monopoly of the telegraphs 
have been great, unquestionably great, so we trust 
that the extension of this monopoly to the Channel 
Islands and the Isle of Man wil, by reason of its 
placing the inhabitants within cheap and easy com- 
munication of England, be productive of equally 
great social and commercial advantages. 


STANDARD RAIL SECTIONS. 


Ir it were possible to design a small series of 
standard rail sections, varying in weight from 





35 Ib. or 40 1b. per yard, for the light narrow-gauge 
railways of branch or secondary lines, increasing to | 
85 lb. per yard, required to withstand the heavy | 
and continuous traffic of a great main line, and if it | 
were possible to convince engineers of the advan- | 
tages to be derived from the general adoption of | 
such uniform sections, a great benefit would be | 
conferred alike upon railway companies, rail makers, 

and the public. 

It is not to be expected, and, indeed, under cer- 
tain circumstances, it may not be advisable, that 
such a system should be universally introduced, 
but it is clear that its gradual adoption would lead 
to the manufacture of a more uniform quality of 
rail, the characteristics of which could be more cer- 
tainly known ; it would lead to a cheaper produc- 
tion, and it would enable engineers to employ a 
standard specification, and to subject the rails toa 
standard test. 

It is scarcely necessary to point out the great 
inconveniencies that inevitably result from the 
vast numbers of different sections that are now in 
use ; almost every engineer has one of his own, 
which, however slightly it may differ from that of 
others, involves for its construction new rolls—of 
themselves a small matter, but which incurs con- 
siderable delay in the execution of the order, often 
an affair of considerable importance. And though 
the absolute cost of a new set of rollsis but a trifle, 
it is sufficient to add sensibly to the price of rails, 
when a small order is given, as is especially the case 
with American railways, where the requirements are 
frequently under 1000 tons. 

Mr. C. P. Sandberg, the inspector in this country 
for the Swedish and Norwegian Government rail- 
ways, has for some time, and with considerable suc- 
cess, devoted his attention to this subject, and a 
short time since he published a series of standard 
rail sections, ranging from 40 to 80 Ib. per yard, 
designed so as to meet the requirements of traffic 
in the most satisfactory manner, and at the same 
time to afford special facilities to the manufac- 
turer. A leading principle in setting out these 
sections is that the height of the rail corresponds 








exactly with the width of its bottom flange, which is 
made 3} in. 5 hk ar ae te cee ae 
is increased 5 Ib. per for 
of an inch in the width and height,” ond’ the 
reba cf gregh cdy of such an i 
proportion as to allow of half an inch wear in 
case. By adopting thi on 
width of. flange and 
34 in. to 5}in. for an 80 1b. rail, and the following 
— particulars refer to all the sections. The 
ge is made not less than 4 in. thick, and the 
angle of its upper face with the under side is 11°, 
the under side of the head having a similar inclina- 
tion, so that the fish-plate may reversible ; the 
lower corners of the head are made with curves 
fin. radius; the top table is curved with a 6in. 
radius, and others of }in. connect the top with the 
sides of the head. The width of the head is made 
lz in. for the 40 Ib. rail, increasing to 24 in. for that 
of 801b.; while the depth increases from jin. in 
the former to ]}in. in the latter. It is satisfactory 
to note that Mr. Sandberg’s proposition has met 
with a favourable reception, and that in nearly all 
the Welsh mills orders have been fulfilled, or are 
in course of execution for the 501b. and 55 Ib. 
section. 





of obtaining cheap materials, together 
with the urgent necessity of getting large orders 
hurriedly out of hand, have brought about this un- 
desirable state of things. But one of the principal 
causes is the lack of proper inspection. If we turn, 
however, to the eee grr thle, edt ly sa 
matter, we find that Mr. Sandberg, at all events, has 
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be made puddied bars, or puddied balls, 
doubled up into a bloom raised up to welding heat, 
and rolled into a slab 7 in. by 2in. If the puddied 
numer ag ersagg vyed vay Bement y Lage 
break joints, be twice heated and rolled for the 


when broken, must show perfeet welding. With 
regard to the rail pile, the arrangement is left to 
the option of the maker, except as regards the two 
upper layers next the top slab, which must be of 
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The accompanying sketch shows the adaptation 
of the type to the most common weight of American 
rail, that is, 56 Ib. to the yard, the section being 
similar in all respects to the standard 55 Ib. rail, ex- 
cept that a trifling increase of thickness has been 
given to the web, which is made ,%th in. instead 
of 4 in. From the drawing it will at once be seen 
that the section is one likely to find favour with 
rail makers, being easily rolled, while the broad 
flange, the stiffness of the fish-plates, and the depth 
of the head recommend it as a steady and enduring 
rail. 

Connected with the subject of efficient ~ rajl 
making is the important one of efficient rail in- 
spection, and here again we must refer to what 


r. Sandberg has done in this direction. It cannot | 


be doubted that th h inspection is calculated | 
ro egthnems. to the through the shorter distance, may yield 


to benefit the purchasers, while to the manufac- 
turers it is a positive advantage when fairly 
and properly pursued, and it must be admitted 
that for want of r i ion thousands 


proper imspection 
f rails have left ills, | ; , 2 
and thousands of tons o ve es anh | es ros Asne ager the 


which have brought our makers into di 

the foreign business. Especially from 
America complaints rerig preg haem too often 
but well founded, while increasing 
manufacture of rails in the United States indi- 
cates the dissatisfaction with which English rails 
are regarded, It was not so once, when the perma- 








| the rails in pounds per yard, divi 
| of the ball in cwts. Thus, with a half ton weight 
|a 4ft. fall would be required for a 40 lb. rail, a 





puddled bars. The pile they made would be heated 
and bloomed either under hammers, or between 
rollers, and on being reheated would be rolled into 
its exact form. : 
' Of the rails thus made, one out of every 1000 
is taken for testing, and placed upon 4ft. bearings. 
A 10-ewt. ball is then dropped upon the rail from a 
height varying in By pes to the weight of the 
rail, the distance of fall in feet being the weight of 
ided the weight 


6 ft. 6 in. fall for a 651b. rail, and so on. If the 


| weight of the ball be less, of course the distance of 


fall must be increased, pers tig ps | in the same 
proportion, for it is obvious that a rail which may 
withstand the shock of a heavier body falling 
under the 
sudden impact of a lighter weight with a longer 


OF a, ut elses tevnieul the 1000 under 
i ion is not broken, the whole are passed ; but 


are for each one of those 


same lot, and 
fractures must show per- 


99 
that pass the test. 


in the 
——— the rail, ee ae a 
ith such trials as these, a careful inspector and 
a minute tabulated record of the tests, the most 
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parison instituted between the productions from one | the necessity for which had been rendered apparent 


mill and those of another. 
that these results difier very widely. ‘Thus, in half 
a dozen fulfilled orders from different makers the per- 
centages of rails rejected had varied from .25 to 5.8 
per cent. Bearing in mind the peculiar facilities or 
drawbacks attending each works, this great differ- 
ence may be accounted for, and it is only by com- 
paring the results, and urging upon every manufac- 
turer the necessity of observing the practice, whi h 

that the standard 

41 


assistance of abie 


elm w he re prod we better rails, 
of excellence can be raised by the 


and eareful inspectors, 


THE FOSBERRY MITRAILLEUR 


Wene we desirous of writing the history of the 
progress of invention as affecting munitions of war 
we should turn neither to the reeorda of the Patent 
Office for the laet twenty years, nor to contempor 
neous history ‘for the san per od fe materia! 
although both teem with matter pertinent to t! 
subject. But that very matter is, for the most part. 


such a tangled mass, and the line of demarcation 





in many instances so very faintly drawn between 
the rights of one inventor and those of his ne 
bour, that the task of assigning to each his just d 
would be simply impossible. Besides, a compiler 
of history must deal with facts and not fancies, and 
for every one of the former he would find a seort 


of the latter in the sources to which we have abov 


referred, and he would there find nothing to assist 


him in discriminating between the one and th 
other Now, a fact is a reality a thing done, an 
aim accomplished, an idea brought into tangible 
shape, and, above all, into practical use. Hence, if 
we would note the actual and absolute progress 
made in our war # / we must take our stand 
npon the battle fields of modern nes, for ¥ hall 


find each one to constitute a new era in 


war Each will be found to be marked by tl 
practical introduction of one new agent of destru 
tion, or another, the development of which, how 
ever, is generally due to times of pea Phus the 
French campaign in Italy saw the remarkable 1 
sults to be attained by rifled guns; the American 


war «ce veloped ironclads, monitors, torpe does, and 
repeating rifles. When Prussia and Austria met as 
foes, their struggle taught nations the value of 
breech-loading small arms, and we now have the 
hostilities between France and Prussia evoking the 
capabilities of the mitrailleur. 

it is with this weapon that our present remarks 
tod ) : 
in use in the’ French army, but one which is now 
being tried in England, and which is attracting con 


And, fi aa W 


mainly have not, however, the mitraillenr 


iderable attention just now 


words in brief as to the history of this arm, hose 
name carries such terror with it If our reader 
will turn to page 270 of our third volume, they will 
there find an illustrated description of the Gatling 
gun, one of the earliest of th class, and th 
general princip! of which are embodied in th 
mitrailleur [hese principles are a group of |! 
banded together, a breech arrangement for a 
loading and firing, and means for vertical and | 
zontal training. About the same time that th 


Gatling gun appeared, or shortly afterwards, w 
had the Belgian mitrailleur the vention of M 
Montigny s baeq uc ntly to this again, there Aaypp- 


peared in France a similar weapon, invented by M 


Manceaux, although, we believe, the weapon used 


in the present war is that of M. Montigny, with 
some slight alterations in the rifling and ammuni- 
tion Prussia and Austria procured samples of the 
Belgian arm and placed it in the hand f com- 


mittees. No steps, however, were taken by Eng 
land in the matter Major Fosberry. V.C., 
ed up the question, and went to Belgium to 
weapon. Satisfied with its capabilities 
when properly constructed, Major Fosberry at once 
improving it, for he found it 
made, the rifling bad, and the ammunition defective 
Having obtained its recognition by our Government, 
a mitrailleur was constructed, into which numerous 
detail improvements were introduced by Major Fos- 
berry, and this weapon has recently been the 
subject of some preliminary experiments at Shoe- 


burvness 


until 
study the 


set about roughly 


Before noticing these experiments and their re- | 


sults, it may be as well to give a general description 
of the Fosberry mitrailleuw 


We need hardly say | 


A detailed description j the following day. 


by the,recent practice. And it is possible that still 


further alterations will have to be made before the | 


weapon is perfect, so that under the circumstances 
we wonder the authorities allowed the public to see 
it at all; their courtesy certainly deserves acknow- 
ledgment. ‘The Fosberry mitrailleur consists of a 
compound barrel, composed of thirty-seven rifled 
tubes, each of which is about the size of an ordinary 
Enfield rifle barrel. ‘These tubes are hexagonal on 
the outside, and are thus closely fitted together, the 
whok enclosed in a cylindricél iron 
casing an l forming on weapon, ‘I he barr« Is are 
open at the breech ends, and are closed by a breech 
loading, is drawn back, and a 
plate containing thirty-seven central fire 
cartridges is inserted vertically the firing appa- 
breech block. and consists of 
thirty-seven pistons or strikers, each actuated by a 
After the metal plate containing the 
the breech block is 


series be ing 


block, which, for 


mata 
ii a 


ratus is carried in the 
piral spring 


utridges has been inserted, 


| 
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} was to ascertain the relative powers of the mitrail- 


leur and the field guns for repelling an attack of 
infantry or cavalry advancing in line or column. 
With this view a line of wooden targetting, on which 
150 infantry in front of 90 cavalry were depicted in 
outline. ‘The ranges were 300, 400, 600, and 800 
yards respectively, and the shooting was at first 
made against time at known ranges, no allowance 
being made for any hitches in handling or in the 
service of the several weapons. ‘T'wo minutes’ time 
was allowed in each case. The annexed ‘Tables 
show the results of each day's proceedings at a 
glance, the details of the actual practice being given. 
There were twelve series each day, er twenty-four 
series in all. 

It is worthy of note that this is the first occasion 
on which shrapnel shell has been fired at such short 
ranges. At the commencement of the series No. 
16, only’one of all the figures on the target re- 
mained unhit. This one was struck during that 
practice by a splinter'on the cheek. The practice 
for rapidity was included in series 1 to 16, after 
which the previous series were repeated deliberately 


RESULTS. 


Finer Day's Expretments—Senres 1 To 12. 





men placed 
de combat. 
Remarks. 


= Cavalryor Infantry 


15 Kight cartridges failed. 
4) Three 


{ Shrapnel fuzed with wood, time fuzes. One 
. I 


27 urst too short for effect, and one burst 
i through the target. 

51 

18 { Segment shells and C percussion fuzes. Two 


(shells burst behind targets. 

{ Shrapnel shells and time fuzes. Two rounds 
5 200 yards short, two over, one nil from 
All high in air at burst. 


5 4 
t fuze blowing. 


57 Sixteen cartridges failed. 

88 Shrapnel and wood time fuzes. 
8 Shrapnel and time fuzes. 

69 

79 Case shot, 120 bullets each. 


lil Case shot. 


exts—Sertes 13 to 24. 


g 
pressed forward by a lever, the cartridges being 
hl . . . 
rABLE OF 
. i. 
3 z = No.of 
4 are & r Natur i z 2 3 bd hors 
= Weapon J fir = "S - @ — 
: ~ £: c >= = ee 
~ 2 = > = =a - 
= Z. _ 
l Mitrailleur | 500 volley 6 2 110 1 
2 | Mitrailleur | 50 quick file 5 2 154 59 
( Muzzle } 
44 ra en eee 5 2 118 24 
fie gun 
( )-pdr ) 
4 Ditto. Sug) “ 4 115 15 
( Bree 
5 \< Mung . BOO 6 2 . 15 
t i gun 
( 12-pdr ) ; 
6 Ditto 800 ' 51 2 15 s 
( File with ) 
7 | Mitrailleur | cond ™™ | 6 2 27 61 
j zontal 
motion ,) 
9-p under 600 ties 7 r-4 28 65 
l2-pounder | 600 a 7 2 142 is 
File with 
10 | Mitrailleur wo < hori- 5 2 171 60 
zontal 
motion 
11 9-pounder 300 Ss 19; 2 208 75 
12 | 12-pounder | 400 sie 9} 2 28 1 
Secowp Dav's Ext IM 
( Sharp ) 
13° Mitrailleur 400) < “Ve ang | 6 ” 178 3 
t horizt j 
motion 
14 12-pounde r fin . 9 2 6s 2 
15 9. pounder ue a 11 2 236 77 
16 9-pounder fin pie 7 2 Lit 7) 
™. 8. 
7 Mitrailleur Ki) single shots ) 0 177 gS 
| ler 40K Lit i 4 
19 | 12-pounder 40 7 118 17 
o Mitrailieur ya single s 8 9.55 172 q9 
Sur 
l Ditt Gum yo nd 5 l 107 19 
( Vv é 
4 Ditto mow Ditto 1.45 1106 ry 
} 2-pounder | dU bee 6 1.50 138 s 
24 9-pounder 30% oath " LS 162 = 


thus forced forward into the chambers of the bar 
reis, The act of el any the breech block place - 
of the strikers in tension, and they are 
freed by the descent of a serrated chutter actuated 
by a firing lever. According as this lever is worked, 
quickly or slowly, the firing is either like volley 
firing or file firing. or even single shots can be made. 
The mitrailleur, at the same time, can be trained 
horizontally so as to traverse the whole front of an 
advan mye c ylumn. I he mitraill ur 8 mounte ] on 
a timber field carriage, which, although full heavy 
for it. gives its steadiness and absorbs the recoil; a 
lighter carriage may, however, yet be adopted. 
‘Lhe cartridges used were meta! cased and paper 
covered, having a central fire, and generally re- 
sembling the Boxer cartridges used for the Snider 
rifle. 

The experimental trials commenced on the 11th 
linstant, and were continued throughout that and 
‘They were, comparative, being 


it is neither possible nor expedient to give at pre- carried on against the 12-pounder breech-loading 


sent, inasmuch as on visiting Shoeburyness a day or | rifled field gun, and the 9- 
two since we found the mitrailleur had been taken |(Maxwell) Indian bronze field-piece. 


under muzzle-loading 


o4 
=9 { Case shot. Tenth round not got off; miss-fire 
- ¢ of friction tube. 
x6 Case shot 

{ Shrapnel, with 5 seconds’ fuze cut to 1} 
66 seconds to test results im comparison with 

case. 

74 { Deliberate firing. Horizontal training; 185 


bullets thrown. 
A) 0 bullets thrown. 
§ Case shot; nine not taken; 2 cases did not 


58 : . 

¢( break up; 690 bullets thrown. 
&3 Llorizontal training; 185 bullets thrown. 
52 185 bullets thrown. 
45 P - 
59 Case shot. One round did not break up 
v4 Firing case; 550 bullets thrown. 


in order to eliminate failures due to premature or 
bad fuzes, defects in mitrailleur ammunition, and 
other unforeseen circumstances. Taking the results 
of the experiments as they stand, they are not 
altogether satisfactory as regards the mitrailleur 
so far as they have gone. It was said that the 
mitrailleur could accomplish ten rounds per minute, 
whereas it has as yet only delivered three. The 
9-pounder field gun—a muzzle-loader— gave eleven 
rounds in two minutes; whilst the mitrailleur 
never got off more than six. But it is to be 
borne in mind that the latter weapon is not 
working with its maximum effect. The cartridges 
are not properly adapted to the gun, and cause 
delays both in loading and in withdrawing the 
cases. Sometimes the cartridges stuck in the 
chambers, at others the burr of the metal foil 
round the bullet caused the erumpling up of the 
cartridge case, and prevented the breech block 
closing. A metal case without any paper or other 
coating would probably do away with all these ob- 
structions. Again, if we look at the number of 


The design | bullets thrown in a given time, we do not find in 
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the mitrailleur such a preponderance as we might 
have expected. Six discharges, accomplished in two 
minutes, deliver 222 bullets, the Indian gun, how- 
ever, firing case shot, launches 110 bullets at each 
discharge, and as this gun has fired ten rounds in 
two minutes, we thus have 1100 bullets delivered, 
or about five times as many bullets as discharged 
by the mitrailleur. The latter arm, however, shows 
a much higher percentage of hits than the field 
gun, and this with all the drawbacks attendant 
upon the unsuitable cartridges. The fact is, the 
Fosberry mitrailleur is only going through the ex- 
perimental stage at the present time, and when 
certain minor defects of construction have been 
remedied, and suitable cartridges supplied, we ma 

look for far better results. Properly developed, 
the mitrailleur will undoubtedly prove one of the 
most powerful and useful weapons modern times 
have seen. 


COLLIERY STATISTICS. 

AN interesting report upon the working of 
collieries in the Eastern District of Scotland, has 
recently been presented to Mr. H. S. Bruce by the 
Inspector of Mines and Collieries for that part of the 
country. It would appear from the report, that 
during the past year 8,500,000 tons of coal were 
lifted out of the mines referred to, but that the 
number of men employed was less than during the 





Naturally the men themselves would object to 
such a change in their usual practice, because they 
would have to bear a ion of the cost for 
doing effectually what is at present neglected, but 
the saving of life by such a regulation would be 
considerable, Of the remaining accidents during 
the year, by which twenty-seven workmen lost their 
lives, the causes were under the control of the 
miners themselves. ‘Thus, in the eight fatal shaft 
casualties, one arose from an error in signalling, one 
from a foolish attempt to slide down fifty fathoms 
of rope, and three from the carelessness of labourers 


them over into the shaft and followed them. 

Of the ten underground miscellaneous accidents, 
four occurred upon inclined planes, one man was 
crushed by machinery, three were killed by the de- 
scending cage, and one was suffocated by choke damp, 
On the surface nine fatal accidents occurred, most 
of which arose from the winding engine getting out 
of gear; and it appears impossible even with the 
utmost care to prevent mishaps with engines em- 
ployed both for pumping and winding. ‘This source 
of accident will, however, doubtless shortly cease, 
as independent engines for each purpose are being 
extensively adopted. In the course of Mr. Moore's 
report the following Table occurs, showing the num- 
| ber of male labourers employed in and about the 
| coal mines of Great Britain, the quantity of coal 

















In toe Year 1869. 
Sa ee yar as ’ 
Return by each my Bt ss a8 ik &, j 
tor for hisown Dis-<q [|< [ix : % 
trict. is [REE 3 g : : 
Names or Districts. So. a eee S| *. se Pe 2 = 
Zs im) i; Oe 2 =} 
Number m |* lesig st 6+G@ o 
of Male! Quantity lo Wai | Soy 3 _ 
, 18 | #| © 6p 2 
Persons of S$ in jes 33 w 3 on s 
Em- | Coal Raised. & |" 4 |SE/EA| SE 33 1 
| ployed. 22) 22 eSBs] 32 ge | § 
$3\ 48 GGA od ee | & 
Northumberland, Cumberland, and North- Dur- tons. | | | | 
ham... ans ose ese oes ons 32,000 §=11,660,000 | 72 80 | 444) 400) 161,044 145,750, 183 
South Durham eee aoe ont oe 37,800 15,636,000 74 79 | 511) 478) 211,297 197,924 | 163 
North and East Lancashire ons eo} 26,190 7,020,000 | 74) 76 | 864) 845) 94,865) 92,368| 297 
West Lancashire and North Wales | 82,449 8,018,939 101) 234 | 321) 139) 79,395 34,269; 200 


Yorkshire 


ae eee 
Derby, Nottingham, Leicester, and Warwick-) 


10,893,500 | 62} 69 | 581) 522) 175,702) 157,877) 413 
} 


8,100,000 70) 78 | 407] 865) 115,714 103,846| 200 
6,200,000 . 45 50 | 466) 420) 137,777 | 124,000) 225 
10,408,000 96) 104 | 294) 274) 108,416 | 100,076) 550 


91,912; 210 


6,250,000 51' 68 | 508 oom 122,549 
60,718 300 


9,180,000 115| 181 | 263) 160) 79,826 





shire aad Mes dine mn hed | 28,500 
North Stafford, Cheshire, and Shropshire e-| 21,000 
South Stafford and Worcestershire ove «| 28,500 
Monmouth, Gloucester, Somerset, and Devon-} 

shire ee ine wed uw ous «| 26,000 
South Wales ... .| 29,000 

\ 
' 


_— —_— 

















a | 
Totals—England and Wales «| 297,439) 93,336,439 760) 1,019 | ..+ Tess | 2741 
East Scotland 28,000 8,500,000 55) 358 | 508 154,545 146,552 270 
West Scotland «| 20,007 6,137,043 39 89 | 618) S13) 167,860 157,360 195 
| ———- —_ — —— | 
Totals—Scotland | 48,007 | 14,637,043 | 94 97 | os | cet ws. a 465 





and Seotiand... 


preceding year, owing to the fact that a large num- 
ber of miners found employment elsewhere, in the 


getting of shale. Fifty-five fatal accidents occurred | 


during the year, causing the death of fifty-eight 
‘ persons, being an excess of fifteen over the similar 
casualties of the preceding twelve months, the in- 
crease of fatalities being occasioned by a greater 
number of miscellaneous accidents, and by a more 
frequent falling in of coal. Only one death resulting 
from firedamp is recorded, whilst thirty persons were 


killed in 29 accidents occasioned by the yielding of | 


roofs, ‘These 29 accidents formed a part of 140 mis- 
haps, of which 11] were unattended by fatal results, 
and many might have been avoided had more 
care and judgment been exercised in supporting the 
roofs. According to the rules which prevail in 
the mines of the Eastern District of Scotland, 
each miner is bound “to prop and secure the 
roof and strata, above and along the coal strata, 


at which he shall be employed, or under which | 


he shall have occasion to be, in his operations of 
working or filling the coals.” 
sequence of this regulation is that the collier, even 
if he have suflicient experience to guide him in 
placing his supports, is almost certain to neglect 
that precaution he has to make at his own expense, 
and he prefers incurring risk to losing time. It is 
evident, therefore, that a fruitful cause for accidents 
might here be avoided, if a proper ins 
made, and the business of supporting roofs and work- 
ing forces be taken entirely out of the hands of the 
colliers. 





The natural con- | 


ction was) 

















Totals and Averages—England, hupy | $45,446 | 108,003,482 | 854 1,116 405) 300] 126,468 96,777 | 320g 


raised, the number of fatal accidents and lives lost, 
the proportion of accidents and lives lost to the 
number, of persons employed, and the quantity of 
coal lifted for the year 1869. 


RANSOME STONE. 

In front of the Temple Station of the Metro- 

| politan District Railway two large areas extend on 
either side of the entrance to the booking-office, 
which are enclosed within a low brick wall, and a 
portion of this space is oceupied by the only short 
open spaces above the railway, which were perurissible 
upon this part of the Victoria Embankment. A 
handsome balustrade surmounts the dwarf wall, 
and gives a fine effect to the otherwise exceptionally 
good appearance of the station. We notice that 
| Mr. Frederick Ransome has been entrusted with 
the construction of this balustrade, for which his 
artificial stone has been employed, and we believe 
that it is one of the most, if not the most, sue- 
cessful applications of his process. The plinth, 
pedestals, piers, and cornices of the balustrade have 
a uniformity of texture and colour, that promise well 
for their durability, and give them an appe of 
wrought stone ; indeed, the absence of tool-marks is 
almost the only indication of their material. ‘The 
plinths and cornice are cast in convenient lengths, 
cored, and with slight recesses at the ends, the sur- 
' faces of which were roughed up while the material 
was plastic, in order to give the cement at the joints 

| a better hold; the piers are made in four pieces, the 


who, in running ee to the pit's mouth, carried |" 
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front with cut the back and 
the sides with The pillars 


one now being erected on the lower level. 

We alluded some time since, and on more than 
one oceasion, to the successful arrest of decay in 
stone by the application of the preservi i 
produced by Mr. er 

rocess is being largely profitably employed in 
enter. The Porebunder stone used for building 
purposes in that city and the locality, is of a very 
perishable nature, and a number of public buildings 
in which it had been employed have been showing 
signs of rapid deterioration. This decay has, how- 
ever, been arrested by induration, and as a natural 
consequence, the demand for the Ransome solution 
is considerably increasing in Bombay. Attention 
is also being carefully directed towards the manu- 
facture of artificial stone. It is now two years since 
Government works for its manufacture were started, 
but prejudice has steadily set its face against the 
material hitherto, so that it has not yet received a 
fair trial. The lack of endurance, however, in the 
natural building stone, and the necessity of pro- 
curing some more lasting material, has induced the 
Government to renew their efforts in making stone, 
and it its now intended to increase the existing 
works, Both branches of Mr, Ransome’s process 
appear therefore to have a fair chance of extensive 
adoption in this part of India, 


THE FAIRLIE ENGINE “TARAPACA.” 

Tue distinguishing features of the Fairlie engine 
have already been so completely described in our 
pages, and we have on former occasions so fully ex- 
plained the advantages attendant upon the employ- 
ment of the double-bogie system, that there really 
remains but little for us to say on the matter unleas 
we repeat statements already made. Notwithstand- 
ing, however, that the subject treated in the ab- 
stract may have become somewhat threadbare, there 
still remains to us the pleasant task of recording 
the advances made by Mr. Fairlie in bringing his 
system into tical use. For many years Mr. 
Fairlie has W sever hard to get his views acce 
by railway men, and knowing as we do that these 
views inelude many very important suggestions, we 
are glad to find that he is now making real headway, 
and that but a short time will elapse before the 
Fairlie system will have as full and complete a trial 
as Mr. Fairlie could possibly desire for it. Besides 
the engines on the Festiniog and the Neath and 
Brecon Railways, with the performance of which 
our readers are familiar, and the engine for the 
Great Southern and Western of Ireland, already 
illustrated in our “a, there have been constructed 
within the last few months two Fairlie engines for 
Sweden, others are now being built for Russia, and 
last Friday we witnessed the trial at the Hatcham 
Works of the last engine turned out there, this 
engine—the ‘* Tarapaca”—having been constructed 
for the Iquiqui Railway of Peru, a line of 4 ft. 84 in. 
gauge, belonging to Messrs Montero Brothers. 

‘The * Tarapaca” is the largest engine yet con- 
structed on the Fairlie system, and it is, indeed, one 
of the most powerful locomotives yet constructed 
on any plan whatever. It is carried on twelve 
3 ft. 6 in. wheels, arranged in two groups of three 

irs each, the wheels of each group being sage. 
Jach of the ng hasa pair of 15 in. cylinders, 
with, 20in. stroke, and as the boiler pressure is 
sufficiently high to maintain an ay effective 

» of about 1001b, per square inch on the 
pistons, the tractive force which the engine is 
of exerting is 21,430 lb., or about 94 tons. 
The weight, in working order, is about 60 tons, so 
that there is = Mew 8 pete 
cylinder power, ween, we should mention, 
is a distributed on the wheels. 
boiler is of the usual Fairlie type, and is fixed 
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in the manner which has been adopted by Mr. 
Fairlie in all his later engines, it being entirely re- 
lieved of all strain due to the haulage of the train 
by the frames which connect the two bogies, and by 
which it is supported. The total length of the boiler 
is 31 ft. Gin., there being two barrels, each 10 ft. 
Gin. in length, while the central space js taken up 
by the firebox casing. The firebox is divided at the 
middle of its length by a transverse midfeather, and 
it exposes in all a heating surface of 125 square feet. 
while the total tube-heating surface is 1500 square 
feet, making a total surface of 1625 square feet. 
The firegrate area is 2] square feet. The engine 
has tanks carrying 2200 gallons of water ; and fuel 
bunkers holding 2 tons of coal, and the foot-plate, 
which is protected by an awning, is of- ample size. 
The general design of the engine is excellent, and 
notwithstanding its large size, there is nothing what- 
ever about it suggestive of clumsiness, and much 
less of unwieldiness. On this point, however, our 
readers will have an opportunity of judging for 
themselves, as we intend t0 publish an engraving of 
the engine in an early number. 

The ** Tarapaca,” capable as it is of exerting a 
tractive force of about 9} tons, would easily haul 
on a level and at moderate speeds, a 2000-ton 
train. On the Iquiqui Railway, however, there is an 
incline of 1 in 26 extending for a length of 1] miles, 
and it ia this bank which the “ Tarapaca” has been 
expressly constructed to work, the load which it is 
intended shall be taken up being trains of 150 tons. 
The work to be done may thus be approximately 
estimated as follows : 


Ib. 
Gravity of engine and train eee ove 18,092 
Friction of engine at 18 lb. per ton... 1,080 
” train ,, 10 ” ose 1,500 


Total tractive force required 20,672 

To exert this tractive force a mean effective 
yressure of about 97 Ib. per square inch would 
fe required in the udhiee, a pressure which 
we have no doubt could be maintained easily, 
as the speed during the ascent of the incline 
is not intended to be more than ]1 or 12 miles per 
hour. At the last-mentioned speed, or 1056 ft. per 
minute, the work to be done fp Fowl to 20672 x 
1056 = 21,829,632 foot-pounds per minute, or over 
661 horse power, no trifling power to be demanded 
of a locomotive engine. 

The experimental line laid down in what is now 
generally known as the “cabbage garden,” at 
Hatcham, consists of two semicircles of 50 ft. radius, 
united by pieces of straight line about 100 ft. in 
length. Round this ring the *‘ Tarapaca” was on 
Friday last run with ease and perfect steadiness, 
the only approach to a check being that while tra- 
versing the curves the wheels were sometimes 
caught by the brake blocks. This, however, merely 
arose from there being insufficient clearance, the 
‘**Tarapaca” never having been intended to s 
round curves of such exceptional sharpness as those 
at Hatcham, the sharpest curves on the Iquiqui 
Railway being of 800 ft. radius. Of the hauling 
ower of the *‘ Tarapaca”™ no trial could of cours 

made on the Hatcham “ ring,”—in fact, a train 
sufficient to develop the capabilities ‘of such a loco- 
motive would have extended eight times round the 
ring” itself—but from the results obtained with 
other Fairlie engines there appears no reason to 
doubt that the ‘‘ Tarapaca” will ve found thoroughly 
up to its-work, and that it will be the forerunner of 


’ many similar locomotives to be employed in situa- 


tions where there is hard work to do. 


Exratcem.—In our article of last week upon the Gas- 
Sulphur Question, by Mr. George Livesey, the following 
error oceurs in the 29th line of the first column of page 11° 
“100 ft. of common gas at specific gravity 47.2 weighs, say, 
22,600 grains.” For 47.2 read .422. 





Axno-Stzam Exoines.—A prospectus has been issued of 
Wome Aéro Steam Company (Limited) with a capital of 
80,000/., in shares of 107. vam § for the introduction of the 
peng ay which has already a in our 

us is accompanied by “ Reports and 
Testin ‘mmcnials,” which we consider Sb the most indefinite 
documents of the kind it has ever been our fortune to inspect. 
The only engineering fact in these reports is that an engine 
burning 6.88 Ib. of coal per horse per hour had its con- 
sumption reduced to 4.72 Ib. per hour by the addition of the 
“ aéro-steam pump,” the latter consumption being consider- 


ably more than double that of many steam now in 
use, not worked on the aéro-steam system. e understand 
that another \ of formation to 





y is in pr 
Mr. G. Bell way's patent for a mode of using air and 
steam in combination, and we believe that particulars will 
shortly be announced. 





RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancerv-lane. 

(No. 2761, 10d¢.) William Black, and Thomas Hawthorn, 
of Gateshead-on-Tyne, patent the arrangement for giving 
a lateral movement to the axles of locomotive engines illus- 
trated by us on page 299 of our eighth volume. 

(No. 2763, 10d.) Robert Crawford Wallace, and David 
Crawford, of Androssan, patent an arrangement of ships’ 
pumps in which the pump pistons are driven by heart- 
shaped cams instead of by cranks, with what advantage we 
fail to see. Particular arrangements of suction pipes are also 
included in the patent. 

(No, 2767, 10d.) William Edward Gedge, of 11, 
Wellington-street, Strand, patents as the agent of Emile 
Welter, of 39, Faubourg St. Martin, Paris, a machine for 
drying woollen cloth, &., in which the use of cylinders with 
steam-heated surfaces is combined with the employment of 
a current of air forced by blowers through the central part 
of the machine. 

(No. 2773, 84.) James MacKenzie, of Edinburgh, 
patents the adaptation to a platform weighing machine of 
an automatic apparatus by which the weights successively 
brought upon the platform are indicated and registered. 

(No. 2784, 8d.) John Walter Morgan, of 20, Edmund- 
street, Liverpool, patents several forms of anchors strongly 
resembling the well-known Martin anchor. 

(No. 2788, 84.) Jonathan Thompson Gaze and James 
Hymas, of Erith, patent forming fire-bars of castings 
enclosing wrought-iron pipes through which the feed water 
may be pumped on its way to the boiler. 

(No. 2796, 28. 2d.) George Wightwick Rendel, of New- 
castle-upon-Tyne, patents the arrangement of gun carriage 
and slide, illustrated by us on page 4 of the present 
volume 

(No. 2801, 1s.) Francis William Fox and Edwin 
Walker, of the Atlas Iron Works, Bristol, patent the ar- 
rangements for burning liquid fuel under pressure illustrated 
by us on page 331 of our eighth volume. A letter com- 
menting on the want of novelty in these plans appeared in 
the same volume on page 358. 

(No. 2805, 64.) Robert Harlow, of Heaton Norris, 
patents making cocks with india-rubber “buffer” valves 
arranged in various ways, one plan being shown by the 





annexed section. In this view a is the india-rubber valve, 
which is depressed by means of the spindle and screw when 
it has to be opened. 

(No. 2806, 8d.) Eugene O’Brien, of Liverpool, patents 
an arrangement of self-acting beam balance or automatic 
weighing machine for weighing grain or similar substances. 
The details of these plans could not be described briefly. 

(No. 2810, 1s.) Thomas Richard Harding and Thomas 
Walter Harding, of Leeds, patent machinery for making 
leather driving bands, their plans including arrangements 
for feeding the straps continuously forward during the 
process of rivetting, and for cutting rivets from a coil of 
wire, and some other details. The patent also includes a 
method of jointing straps by connecting the ends to be 
united by a metal plate or hinge. 

(No. 2829, 8d.) John Williams, of Birmingham, patents 
constructing lifting jacks with a lifting bar having a rack 
on one side, this rack being geared into by a pinion fixed 
on the same axis as a worm wheel, and this worm wheel 
being driven by a worm formed on the axis carrying the 
crank handle by which the apparatus is to be worked. 
We are very doubtful about the novelty in the arrangement. 

(No. 2830, 10d.) William Walker and David Davis, of 
Manchester, patent arrangements for admitting air and steam 
to a boiler or other furnace. According to these plans a jet 
of steam is applied to the arms of a fan or wheel which re- 
volves on a stud in the fire door, this jet of steam causing 
the fan to rotate while the draught of the furnace draws 
in a current of air which, by the rotation of the fan, is 
mixed with the steam from the jet. The mixture of steam 
and air passes over the fire on the grate and is intended to 
consume smoke. No doubt the plan is an ingenious one 
for admitting a mixture of steam and air, but we doubt 
much whether it has anything beyond its ingenuity to re- 
commend it. 

(No. 2885, 8d.) Hesketh Hughes, of Homerton, patents 





rolling round rods or tubes between smooth cylindrical 
rolis, which, in addition to the ordinary rotary motion on 
their axes, have a reciprocating longitudinal motion im- 
parted to them, the reciprocating motions of the two rolls 
being in opposite directions. The rolls may be either plain 
or may have engraved surfaces. 

(No. 2840, 8d.) William Horton, of Smethwick, patents 
a form of steam boiler. This boiler is traversed by an 
internal flue like a Cornish boiler, but this flue is only 
of a circular section for the length occupied by the fire- 
grate, the part beyord the bridge being of a square form 
with the sides of the square inclined at angles of 45° with 
the horizontal. The square portion of the flue is traversed 
by series of cross tubes, the alternate series or “ layers,” as 
we may term them, of tubes being at right angles to cach 
other. We intend to illustrate Mr. Horton's plans shortly. 


NORTH OF ENGLAND INSTITUTE OF 
MINING ENGINEERS. 

Tuts Institute, which has now had a successful career ex- 
tending over some fifteen or sixteen years, has commenced to 
follow the example of the Institution of Mechanical Engi- 
neers, its members having a desire to hold at least one meet- 
ing per annum in some important centre of industry other 
than Newcastle, where the meetings have been usually held. 
Few places have more attractions for such persoms as consti- 
tute the membership of the North of England Institute than 
the Clyde district ; and last week a joint meeting was held at 
Glasgow with the Institution of Engineers and Shipbuilders 
in Scotland, from whom the invitation proceeded, and by 
whose officers all the local arrangements were made. The 
meeting began on Tuesday, the %th inst., and continued 
over the fol wing three days. Through the kindness of the 

Provost magistrates of the city, the Corporation 
Galleries were thrown open for the purposes of the various 
—— and on the opening day the strangers were re- 
ceived by the Lord-Provost, on behalf of the Institution of 
Engineers and Shipbuilders, and on behalf, also, of the com- 
munity at large. 

His lordship having vacated the chair, it was taken by 
Mr. KE. F. Boyd, President of the North of England Institute, 
who introduced the work of reading the papers, of which 
there were no fewer than eighteen. On the first day only 
three papers were read, abstracts of which appeared in our 
last issue. The afternoon of Tuesday was spent in visiting 
the engineering, shipbuilding, and other manufacturing 
establishments of Glasgow; and in the evening a conver- 
sazione was held at the Corporation Galleries, in which an 
interesting collection was exhibited that embraced a very 
large display of objects of interest in science and in the 
industrial arts, the various collections being of a geological, 
paleontological, and mineralogical character, to illustrate the 
carboniferous strata of Scotland, and embracing, also, nume- 
rous examples and illustrations of engineering works, me- 
chanical appliances, shipbuildin eh &e. 

On Wednesday morning the business of the meeting was 
renewed. Abstracts of some of the papers will be found in 
our columns to-day. Those on mechanical ventilation of 
mines, on coal-getting machines, and on the Cornish engine, 
were productive of the greatest amount of interest. When 
the paper treating on the last-mentioned subject was read, 
some of the Glasgow engineers were conshdasebly startled at 
learning that in the Newcastle district pumping engines are 
in use, the effective duty of which is aly obtained by a con- 
sumption of from 12 to 201b. of coal per horse power per 
hour. Two or three different forms of coal-getting machines 
were exhibited. The one described by Mr. Lupton was re- 
garded with great interest. Some engineers seem almost to 
think that to produce a really effective coal-getting machine 
is not enough, as they no sooner see it than they display a 
great amount of anxiety to have it used for working iron- 
stone seams. This ‘anxiety is quite a natural thing in a 
mining engineer hailing from Cleveland, where the quantity 
of mineral to be worked is so enormous, and hence one was 
not much surprised to hear Mr. Cockburn’s inquiry regard- 
ing Mr. Grafton Jones's machine. The remainder of the 
- were taken as read. 

yednesday afternoon was allotted to a continuation of the 
work begun on that of the preceding day, and Thursday was 
devoted to visiting mines, ironworks, engineering, shipbuild- 
ing, chemical, and other manufacturing establishments at a 
distance from Glasgow, while Mr. E. F. Boyd and several 
other gentlemen were the guests of the Lord-Provost and 
the Clyde Lighthouse Trustees, who that day made their 
annual inspection of the lighthouses entrusted to their care 
and management. On Friday there was an excursion down 
the Clyde, up Lochlong to Arrochar, on Lochlomond, and 
back to Glasgow, and this proved a most agreeable and 
fitting termination to the proceedings of the meeting. The 
visitors were, in every sense of the word, received and treated 
in such a manner that they will doubtless ask that a return 
visit should be paid to Neweastle and the “ coaly Tyne.” 


Convertep Exrizty Ririzs.—A new method of con- 
verting the Enfield muzzle-loading rifle into a breechloader 
was tried in the Royal Arsenal, Woolwich, on Tuesday even- 
ing. It is the invention of Mr. Restall, of Birmingham. 
The breech arrangement consists of a steel block, which is 
moved horizontally to the right by the cocking of the rifle, 
and when the cartridge is inserted, the pull of the trigger 
closes the breech and fires the rifle simultaneously. The 
merits claimed for this invention are rapidity, simplicity, and 
cheapness. In the hands of a rifleman who had not seen 
the weapon before, it made on Tuesday 27 rounds in two 
minutes, with a score of 68 points. The Enfields, it is stated, 
ean be converted into breechloaders on this principle at 
cost of 5s. each. 
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DREDGING ON THE MISSISSIPPI. 


DREDGING ON THE MISSISSIPPI. 

(Continued from page 120.) | 
Ir the improvement of the river navigation could be dealt 
with in a single stage, by concentrating the water so as to 
make it all flow in one channel, the work would be compara- | 

tively easy ; but the effects likely to be produced by dams in 
the different stages, or upon the dams themselves, almost | 
defy anticipation. The brush dams, which have been found | 
to act so usefully, and have given rise to such hopes re- 

specting dams in general, are temporary in their nature, and 
in their results analogous to those obtained by dredging or 
scraping, and so far strengthen the recommendation for | 
dredges as well as for dame. | 
The attention } 
of late been given to 
| 
| 


of many persons on the Mississippi has | 
this subject of aiding the water when 


low stages are approaching to cut out a way across the bars 
formed in stages 1 levated. 

The manner of ng this has suggested itself by ob- | 
serving the effect of boats rubbing over the bars, the depth | 
of the pools below the bars, the bluffness of their lower | 
sides, and the comparatively narrow portion of the crest | 


that is in the way of navigation. These, taken in connexion 
with the fact that sand, once stirred up in a running stream, | 
is easily carried down by it, has led to several machines | 
being devised and patented to assist in thus deepening the 
bars by stirring up the sand. 

In view of the hold which this method has taken upon 
the minds of river men, and the difficulties, uncertainty, | 
and expense which attend the use of dams, it was deter- | 
mined to recommend the employment of these dredging | 
machines. It was expected that they might produce the 
desired effect at reasonable expense, and as they would be 
always under control, no bar need be removed more than 
was desired which could not so well be regulated by dams. 

There were submitted for the inspection of Colonel Long 
plans of dredges, ploughs, or scrapers, devised by Mr. E. B. 
Bishop, of New Orleans; by Colonel Wm. R. Noble, of St. 
Paul; by Mr. Nelson Van Deventer, of New Albany, Indiana ; 
and by Captain E. Bell, of St. Paul. 

Mr. Bishop's plan was to fix two large screws obliquely, 
one on each side of a steamboat’s bow; these, driven by the | 
engine, draw the boat through the water, and, on striking 
a sand bar, throw the material each side, making a way | 
through it equal to their greatest width apart. | 

The plan of Colonel Noble provided for an arrangement | 
of two endless screws, placed on a horizontal axis at the | 
end of the boat, and arranged to lower to the sand. The | 
screws, driven by steam, were made to stir up the sand, and 
push it each way outward. 

Mr. Van Deventer’s plan was a similar arrangement, differe | 
ing in having a kind of saw-teeth placed obliquely on the 
horizontal axis instead of screws. It operated the same as | 
Colonel Noble’s. | 

The plan of Captain Bell consisted of a wheel placed be- | 





| action of the current if necessary. 






temporary wing dams above the wheel, so as to increase the 
In the arms of the 
wheel Captain Bell proposed to put small ploughs or harrow 
teeth, to cut up the sand and let the current wash it down. 
Provision was made for adjusting the water-wheel to cut to 
any depth required. 


























Fic.s. 














‘Each of these three required specially constructed | 





boats or machinery, though some of it was of a very simple 


tween twin boats. and turned by the action of the stream | nature. 


itself, the boat being anchored. An arrangement was | 
provided on scows for letting down boards so as to form 


' Var by attaching it to the stern of a steamboat. Such a plan 





The plan of Mr. Jones was to drag a large plough over the 
































was also urged by J. R. Putnam, in 1840, at New Orleans, 
to be used at the mouth of the Mississippi. 

None of these plans, however, compared favourably with 
the method devised by the late Colonel 8. H. Long, United 
States Engineers, and employed on the bars at the mouth of 
the Mississippi, that being simpler and easier to work, and 
promising the best results. 

The plan of Colonel Long is to attach scrapers to a frame 
which is suspended and handled by proper gearing and rig- 
ging, to the stem of any blunt bowed boat of a proper size 
for the river navigated. A boat constructed to act asa 
snag boat could also have this attachment. She has her 
own propelling power, and is as easily handled as any steam- 
boat. A few minutes’ work at a bar would probably suffice 
to clear out as much as desired, and the vessel could then 
proceed to another point. Two boats, one to operate above 
Lake Pepin, and one below, would probably suffice to main- 
tain the navigation of the river at lowest stages as far down 
as La Crosse. Below La Crosse the chief difficulties to 
navigation concern the ability to reach special localities, 
and do not so much concern the through travel. Even such 


| difficult places are few. 


Below is republished a report of Major H. C. Long on 
this method of increasing the water at sand bars, and the 
expense of operating two of them a season of low water of 
four months is ten thousand dollars, 

One of these of a smaller size would also be required to 


operate on each of the rivess Wisconsin, Chippeway, and 


Minnesota; and it may be deemed advisable after experi- 


| menting with these to introduce them, if successful, on 
| smaller streams. 


It was at first recommended to work different lengths 
under special contracts, but the difficulties attending the 
superintendence of the performance of such contracts proved 


| insuperable, and it was therefore recommended that the work 


should be performed directly under the charge of an engl- 
neer, and to the extent required at the time. Colonel Long's 
device required but small expense for its introduction, and 
on its being found that this manner of forming a deeper 
channel was successful, it was intended that others should 
be used for the same purpose. 

The building or purchasing of two steamboats, was there- 
fore recommended, especially strengthened and adapted with 
proper machinery for removing snags and logs, and to 


| operate as scrapers on the sand bars on the Mississippi. 














Estimate. dols. 

boats, at 

750,000 Lo. ae oe = ove -~—s«0,000 00 
These would last ten years, giving an 

annual charge of ... ose ove 6,900 00 
Expense of —— = Fao work 

at 

as - es hee le = 36,000 00 

42,000 00 

Appropriation for first year ... oe 96,000 00 
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in o Ss ated = p fen ont hewn bacon —_— } The accompanying Figs. 7,8, 9, show the method of attach- 
coustrected for operations in the Upper Miasieiggt. "the | nt, ht Seraper to'the Callray. | Bt will be sbecrved to Gife 
— : ‘ s In 4 few particulars from that of the Montana, e tim 
ye ot 9 r" mee = —— "] ye a gee r of the bowsprit are longer and carried farther back, and but 
ARCO CS ALOE SOY MISS ITO e Read of hu stand | one cross-piece introduced. We were enabled to effect this 
a yg Nee ger, aby yey ag oige+ ge improvement by altering the position of the capstan, and 
St Anthony It was required to produce a depth of 4 ft. ow ee ee ee oe 
thony. red to produc ' uded to, 
water a the _oo a aad Te tapramaen — the | Section of steamer Caffrey, from bew to near centre of 
worst, stages of winter; this being @ greatest average | boilers, Fig. 9. 
deemed adimissible from the volume of water flowing | This figure shows the position of the hoisting engine, or 
banks of ; during thedroughts | nigger, H, H, its connexion with the capstan, J, by shafts 
was npommer na “ho and cogwheels under the maim deck, whereby the scraper 
We Ganawas, REMY, ?/~ | is raised and turned.on both bodis— Montana and Caffrey 
ron by statements supported | aia thes lowered’on to 4 bar or reei ready for opera- 
tidiis i teing the “ame; exartly in the i 
The dimensions, construction, application, and operation | phe capednante beaded in this pert. niki Tea gre 
of these scrapers, are shown in the accompanying drawings I wish it to be understood that the adaptation of the 
and eee the a phe age t A. ge hedacme | Long seraper to the Montana and Caffrey, and the me- 
dated St. Paul, pemiver 31, 186+, printed to accompany | chanical arrangement by which it is raised and towed, is 
Rosepertefthe Secretary of War and Chief Engineer, U.S.A. | not. considered the best that could have been deyised, but 
October 20, 1868, namely : | the one by whick, we could’ most readily operate with, this 
Extract from the Report of the Secretary of War, containing | 8@™® season, 
“pimp hen nat yt yr Long's Report. |. The bowsprit, E, E, Figs. 7 and 8, can be built in the 
St. Paul, December 31, 1867. | frame of the boat, so that the top:ef the timbers (bowsprit 
honour to report my connexion Fiesta | E, E,) may be lush wit the line of the deck. ‘The scraper 
the by the late Colonel | frame to be raised and lowered bythe horizontal drum, K, 
he Dey i as fdllows, | Worked by the hoisting engine as before illustrated, Fig. 
Aagust, an arrangement Deeds '10. The chains or fallaeyié, being entirely under the 
machinist of this city, for con- | deck, leaving the latter unincumbered, and the capstan, J, 
the above scrapers—two larger | 20d bits L, free to be used as such contrivances, are in- 
‘cutters; and one emaller, with four tended on ordinary steamboats, but time would not allow 
we former to cost $700 each; the $666, | such machinery being employed heretofore. 
trawing shows all the details @febnetruc- | \ Zhe Montana was built for the Missouri river trade, and 


+h smaller raper. The Ix differed snes ‘C.J. Caffrey for the Ohio, Cumberland OF Tennessee. 
bt that at the ing of the telangho thbve Sacer be application and uaé.of the scraper on thege boats 











h obstruct their low-water navigation, and in 
| fact to all other Western rivers as well as the Upper Mis- 


ee will be found to be the Aame as that 
ia my reportto you of December 26, 1866, 





and is distinctly set forth in the accompanying drawings | ft 
and explanations. (See drawings.) ao ' 
Fig. 1. Front view of scraper, with the buckets or sone canis rp } pred pe hee hy ~ 
: i i frame of sc J recisely the same ‘report o 
attached. A, B, C, is the triangular frame of scraper, + bb, 1866, tWmmay be well td hire. vis : | 


oak, with its bands. braces, bolts, &., the drag-chains are . s : 
fastened at B and C, D, D, D, D, the buckets or cutters The scraper being applied fo the bow of a sultiitle dredge- 
| 


of boiler iron; E, bowsprit of boat, showing position of | boat or tug, by means of a bowsprit, drag-chain, hoisting 


sheaves and chain, by which the scraper is raised or lowered | 804 lowering warp, and other tackle adapted to its use, is 
. | conveyed to the head or margin of the shoal to be dredged; 





when operating on the bars. 
Fig. 2.. Isometrical yiew of lower part of scraper, on same | it is then towed to the bed or bar, and the wheels of the | 
scale as above. steamer are turned backwardin a direction to drag the | 


N.B.—The same letters refer to the same parts of the | *¢Taper across the shoal, the steamer moving stern fore- | 
scrapers in all the drawings. most with the current of the water if there be any such | 
Fig.. 8. Side elevation of frame and cutters or buckets, | CUrTent. ‘ P 
A, B, C, triangular frame of oak, with its straps, bolts,| Having been dragged entirely across the shoal, the 
braces, &c.: D, bucket; E, E, bowsprit; g, friction rollers, | *ctaper is again hoisted out of the water and the steamer 
to facilitateraising and lowering the » raper. returns bow foremost to the place of beginning. The 
Fig. 4. Portion of base of scraper frame, showing method operation is again resumed as before, and continued till a 
of bolting cutters or buckets, D, D, to lower beam by their channel of the required depth and width shall have been 
flanges. | opened. | 
Fig, 5, Section and side view of game. | The action of the scraper is twofold; first, it cuts up and | 
Fig, 6.. Underside of lower beam, B, C, showing position | Icosens the material of which the bar is composed, then con- 

| veys it down stream and deposits it in deep water. It does 


i ye-bolts at B * thich the drag- 
<A Leen citins 208 seems 8 ont Su to Which the drag not excavate a channel by throwing up ridges or windrows | 


chain for hauling the scraper over the bars are attached, SACavE 

also position of bolts for fastening on the buckets or scrapers, | °" either side, but by a succession of drags or scrapes removes | 

indicated by small circles. j entirely the crest of the reef or bar, leaving it in a condi- 
On the 10th of September you arrived from St. Louis, | tion favourable to a further improvement by the action of | 

Missouri, with the steamer Montana, purchased at the same | the breaerrens . 

time with the C. J. Caffrey, for testing the practical advan-| Respectfully submitted. 

t and economy of Colonel Long's invention, and for aot : SL 

other purposes; soon afterwards I received orders to fit; - ' ___ United States Civil Engineer. 

one of the larger scrapers to the former boat. Measurements | Major and Brevet Major-General G. X. Warren, 

were taken aud drawings made for this purpose, Mr. Stombs | Corps Engineers, U.S.A. 

having been engaged as master mechanic. The entire (To be continued.) 

apparatus was mounted, and the Montana reported ready | nn 

for service by the Ist of October. Accordingly, she took | ON J. GRAFPON JONES'S COAL-GETTING 

her departure from St. Paul for experimental operations on | MACHINE.* 

the bars below, on the Sth of the same month under your | By Mr: Ags Sevres, oe 


Ii. C. Loye, 


| 








via y 
personal supervision. th id that the of der h 
The accompanying drawings, Figs. 10 and 11, show | re A ae . nm ad oeiieeking 
correctly the method of attaching the scraper to the | of ssaltpe ion of our mines, yet it is also rally 





Montana, and the general appearance of boat and apparatus | acknowledged that ee explosion of gunpowder in the con- 
when ready for work, | fined of a mine is attended with some damage to 

Fig. 11. Plan of bow of steamer Montana, showing position | life, and considerable injury to the health of the miners, who 
of main deck and manner of fastening bowsprit to same, also, | have to breathe the sulpburous and other products of com- 
position of capstan, chains, falls, tackle, for raising or lower- | bustion, whilst the shattering action of an explosion on coal 
ing scraper generally makes a much larger proportion of slack than is 

Fig, 10. Section on side view of same. This figure shows made by fie peo of wetees. = mw Dyke ye oe pee 
the scraper hoisted up and tilted back in onyenient posi- | ; ee wii: ‘Shee epplication of the fnce-pemee uatualle 
tion for steamers when under way, running from point to } - ted itself, and the impracticable idea of forcing a wedge 
point, engaged in towing or snagging. When thus raised, | ; coal by means of a hydraulic ram was patented, The plan 
the scraper does not interfere with the operations or ordinary | wa, impracticable—firstly, because it is almost pantie + to 
business of any steamer te which it may be attached. force a wedge of sufficient size into so compact a mineral as 

The principal dimensions of steamer as follows (see per- | coal; and, secondly, because it would be equally difficult to 
spective drawing on page 96): Lemeth on deck, 210 ft. ; find =i ae do resist the backward pressure of the ram. The 
breadth of bul! front of waterwheels, 35 ft.; breadth of hull | system of wedging coal by first drilling a hole, and then 
front of waterwhvels, across guards, 48 ft, ; depth of hold, 5} | inserting the inclined pieces of iron or steel, between which 
ft.; tonnage, custom-house measurement, 484 tons ; draught, | 788 afterwards driven 0 welt I Tas of a sledge hammer, 
with fuel, &c., om board, ready for operations on bar 33 to had been oecasionally used. To substitute in instance 
36 in. Three boilers, 20 ft. long, 3 ft. 6 in. in diameter the hydraulic ram for the sledge hammer, and to find & prop 
> = Se eee for the ram, by means of tension bars connecting its cylinder 
5 flues each. Two engines, 20 in. in diameter, 7 ft. stroke to the inclined pieces of steel, was the ingenious device of 
(cylinder), doctor, nigger, or hoisting engines, &e. Scraper, | 





16 ft. base, 164 ft high ; 5 buckets, or cutters, weight about | * Abstract of paper read at the Glasgow meeting of North of 
6500 Ib. —2} tons. 








England institute of Mining and Mechanical Engineers. 


| charge for which was 7/. 10s.; and that he 


Mr. J. Grafton Jones, and a machine constructed on 
principle was patented by him in June, 1867. At that 
and subsequently, he patented other forms of hydraulie 
paratus for breaking down coal, in which the use of the 
wedge was dispensed with. The object of Mr. Lupton’s 
~~ was to call attention to the latest form assumed 
y the machine patented im 1867. It is constructed 
entirely of the best hammered Gast steel, especially 
for the purpose in Sheffield; the tension bars and 
cylinder are all in one piece, being eut and bored out of 
the solid bar of steel. The ram is worked, not by the 
ordinary force-pump, but by a serew-pump, patented 
by Mr. Grafton Jones. By this means t power of the 
machine is immensely imereased, the only, limit to the force 
that may be applied being the of the tension bars. 
The form of pressing Socks adem oy A use of split 
wedges or other Bal devices unnecessary, because the 
uisite amount of expansion is obtained With one wedge. 
This is a point of great im 
and delay of introducing additional wedges to obtain the 
requisite ex is e@msiderable. | movement of 
the pressing blocks is parallel to the axis of the machine, 
so that the whole length, and not One corner merely, of 
the blocks i pressed against the coal. This erfal 
machine héls succeeded in “pushing coal out of The solid 
without amy holing or natural breaks in the coal siand at 
Kiveton, Park Colliery, in South Yorkshire, coal is at 


present being worked on this system. At é 
Pale cephinds ce cnie sees ois 

about the middle of the seam, and exactly on the.end, by 
lateral movement of the pressing blocks, the cal is split 
along the lines of cleavage. Blocks of coal four yards lo 

and four feet wide are got at one operation. The coal is 
about five feet thick. Thus about eight tons are got by one 
application of the machine, so that witha bar it can be 
easily broken wp and lowded. In the steam coal of South 


fg 





Wales it isa easy matter to push coal out of 
the solid; amd Mr. Jones has got coal there with a machine 
of couliparatively small power. A machine ected by 


Mr. Chubb, not half as powerful as Mr. J 


sig success- 


‘cutters gene show that it can be applied with equally good effect to the : 
ot ao gihey ond = = Se bemige on those rivers to remove the shoals and that png coal meng Aberdare, = 7 : ments 






he first 
the writer of the e 

eieined, "Per’ tie wolk hachines” ue ana 

. are y 
iin te ew in ot 4 a * forty 
although with ane of them 200 tage cay | 
upon = r to be tsk, ho achithe, Weg h- 
ing 59 Ib., , pethaps, be found more general , and 
it 1s sufficiently strong to break down @ Derbysh re coal, 
which is perhaps of the toughest kind. The instrument ie 

Pp 


applied im a similar manner to the a of gun- 
powder. The drilling of the hole with an instrument de- 
signed by Mr. Jones and the author isan easy matter. A 
man accustomed to use the drilling apparatus ean fix the stan- 
dard in a few minutes, and the time required to drill the hole 
to the depth of 3 ft. varies from 5 to 15 minutes, accordi 

to the diameter required and the nature of the mineral. 

coal is much easier to drill than hard, and it is much more 


| easy to drill on the face than the end. The drilling appa- 


ratus is worked by two men, not because the work is heavy, 
but because it is’ more easy to turn the centres when two are 
working ; but when the collier has no man or boy to a 
little practice will enable him, when working by himself, to 
make a 34 in. hole with this apparatus as easily as he could 
drill a 2in. hole with an ordinary jumper. The advan 

which the writer claims for the use of the hydraulic wedge 
and the drilling apparatus are as follows: Ist. The safety 


| with which mines may be worked with them as substitutes 


for gunpowder. 2nd. The superior shape of coal that hae 
been wedged, to coal that has been blown, and the less 
amount of slack made. 3rd. The improvement in the health 
of the colliers that will ensue on the disuse of powder. 4th. 


| The saving in labour by using the hydraulic wedge, instead 
(of the hammer-dtiven wedge. 5th. The saving in 


bour and 
the diminution in the amount of slack by using the 
hydraulic machine to pushthe coal out in the solid, in work- 
wm seams whose nature is such as to render it possible. 
n answer to various questions, Mr. Lupton stated that 
the cost of the machine referred to ranged, according to size, 
from 301. to 391., exclusive of the cyt yh pove the 
not experi- 

mented upon ironstone with the machine, as it was specially 


| designéd to be used where it was not safe to use gunpowder. 


r. C. J. Homer (Staffordshire) said that he had recently 
learned from Mr. Jones that the machine would not answer 
for working ironstone. 


Netsow axp Coppes Rattway—The English capitalists 








| who have been applied to in the matter of the Nelson and 


Cobden (New d) Railway propose, it is said, to send 
out an engineer to report upon country through which it 
is intended to carry the line if possible. If this gentleman’s 
report is‘of a favourable character, an early commencement 
of the undertaking is anticipated. Under any cireumstances 
it is expected that a beginning will be made with a line from 
Cobden to the Brunner coal mine. 


War Srores at Coatuam.—Our Chatham ent 
writes that a number of the large naval 400-pounder and 
other guns have arrived at the ordnance establishrhent, 
Chatham, from the Royal Gun Factory, Woolwich, during 
the last few days, for being supplied to the ironclad ships 
which are now fitting at Chatham. The batteries which have 
been several years building at Folly Point and Bishop's Marsh, 
at the entrance to — spony bon! ad ion of 
Chatham dock: arsenal, are reception 
sf their G00-eteadter- end ethan guna, chia will Be mounted 
in the batteriés as soon as they have been received from 
Woolwich. The supply of all kinds of war material at Chat- 
ham is now very large, a quantity of the Snider 
rifles having been recently received from the Government 
manufactory for distribution among the oe of the line and 
the Royal ara Light Infantry —Pall Mall Gazette. 
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MONCRIEFF’S FO 


placements in a Moncrieff work, and the revolving hydro- 


poses. It will be rembered that a model of this latter was 
exhibited at the last Conversazione of Civil Engineers, 
on which occasion we described its arrangement with 
the help of a diagram. The drawings we now pub- 
lish show the perfected system in all its details, aud 
indicate both the loading and firing position of the gun, 
which is mounted upon a revolving carriage. The circular 
travel described by the wheels upon the lower deck is 12 ft. 
9 in., and at the upper deck the framework is free to turn 
round an inclined path 17 ft. 6in. diameter, upon which 
rollers set at an angle take their bearing, the revolving 
motion being effected by bevel gearing, as shown. Under 
the carriage is placed an hydraulic cylinder, the ram 
of which bas a T-shaped head, and is provided with 
emall rollers which bear upon the under side of the 
moving part of the carriage. In the lower part of the 
carriage, that which has no movement except a cir- 
cular one, a vertical opening is left on each side, as 
shown, and these serve as guides for the ascending or 
descending ram, the end of the T-head, projecting through 
the openings on either side. Parallel links, the position of 
which, when the gun is in firing position, is vertical, are 
secured at the lower end to the bottom of the fixed part of 








WE illustrate, above, two ordinary types of gun em- | 


pneumatic gun carriage, especially designed for naval pur- | 
| pipe, which can be opened or closed by a lever from the gun 


the carriage, and at the upper end to the movable part, | 
their motion being the same as the links in a parallel ruler, | 





as the gun rises or falls. Connected with the hydraulic 
cylinder is a pipe leading to an air vessel, and having a 
valve chamber containing a spherical valve. A bye-pass 


platform, establishes an independent communication be- 
tween the air chamber and that portion of the main pipe 
between the valve chamber and the hydraulic cylinder. In 
the rear of the air chamber is a small pipe for supplying 
water deficiencies by leakage. The action of the mechanism 
is as follows: Water is pumped into the apparatus until 
the air in the air chamber is placed under a considerable 
pressure. When the gun is loaded, and it is desired to 
raise it, the opening of the bye-pass establishes a commu- 
nication with the hydraulic cylinder, the ram of which rises 
carrying with it the gun, The valve isthen closed, and 
when the piece is fired the recoil throws it back with a con- 
stantly decreasing velocity, due partly to the increasing 
resistance of the coupling links, and partly to the increas- 
ing pressure within the air chamber. 

Figs. 1 to 5 show different classes of earthworks for coast 
defence, adapted especially for guns mounted on the Mon- 
crieff land carriage. Captain Moncrieff points out that the 


| system is carried out in the most perfect manner when the 


guns are scattered so as not to draw converging fire upon 
them, yet are able to concentrate their own fire; 
every advantage is taken of natural features to hide 
actual situation of the gun, and when the position has been 
selected which may give to each gun the 


mends, as shown in the sketches, efficient protection for the 
men working the guns, with the necessary bomb proof ex- 
magazines, 


pense 


Tur Mensey.—The defences of the Mersey 
Altear —an earthwork; armament, twelve 32- 
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but firing across the river would be as hkely to do as much 
damage to the dock property as to the enemy. It will thus 
be seen that our fortifications are useless. lige y tema | 
heavy guns, or 10 or 13 in. mortars, could lay off from 

to 4000 yards, and send shells into the docks and shippin 


with com ively little dan from the t forte. It 
is impountble to pont ure oy tag were built, secing that, 
if an ironclad veasel entered the —. Bryon Big the guns 


would be utterly ineffective, and ve slaughter- 
for the garrisons; and in action could not fail to do 





y f 
the doorway the magazine would be 
in danger, as it is only three cr four paces to the rear of the 
e, and would be struck by every shot or shell which 


passed through. It has been that an enemy 
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— a —— 
THE STAMP END WORKS, LINCOLN. 
(Concluded from page 129.) 
FirrisG Suorp Store. 

Tue fitting shop store was alluded to by us last 
week, when speaking of the system on which the 
construction of details is carried out at the Stamp 
End Works; but there are certain matters con- 
nected with it which we have not hitherto noticed. 
The store, which is 130 ft. in length by 46 ft. in 
width, adjoins one side of the erecting shop as 
shown on our plan of the works (see page 108). 


and it contai we have already stated, sets of 
details or ain of every size and every class 







of which M and Shuttleworth are 
makers. Thus, are rows of connecting rods 
hung on the walls, boxes full of details of governors 
and their gear, of cylinders with guide-bars, 
covers, &e. Sok shafts, brackets, bear- 





ing of all kitids, brass work, pumps, &c., all 

ifectly arranged so that when an order is received 
‘or an engine or engines of any clags the reqlisite 
details can be at once placed in the erector’s hands. 
The number of sets of details kept in store for each 
size or Class of engine of course varies according to 
the demands for each class, and thus, while but 
single sets of details for the larger sized stationary 
engines are to be seen, 
sets for engines of the classes in more general use. 

One very noticeable feature in the store of which 
we are now speaking is the absence of any coating 
of tallow or white-lead on the bright finished 
articles stocked in it. Protective coatings applied 
to bright work are always a nuisance, necessitating 
much hand labour to apply and to remove, and 
Messrs. Clayton and Shuttleworth, instead of em- 
ploying coatings to prevent deposited moisture from 
doing harm have adopted the much more sensible 
plan of preventing the moisture from being deposited 
at all. ‘The amount of moisture which can be 
carried by air varies according to the temperature 
of the latter, and the depositicn of moisture only 
takes place when the temperature of the air is 
reduced—by contact with cold bodies or otherwise 
—below that at which it can carry the amount 
existing in it at the time. Thus air will never 
deposit moisture on a body having a higher tem- 
erature than itself, and it is this fact which has 
heen taken advantage of at the Stamp End Works, 
the fitting shop store being heated by lines of steam 
pipes so that the articles contained in it are kept 
constantly at a temperature slightly above that of 
the external air. ‘The plan is a simple one, and has 
proved perfectly successfal. 


Besides the details of engines, there are arranged | 
in the fitting-shop store the various standard gauges | 


of which we have already spoken, and a great show 
they make ; while close by is a mercurial column, 
by which all the steam pressure gauges are checked 
beforé acceptance, a very necessary precaution, as 
all who have had much to do with pressure gauges 
well know. 


Tue Trestinc and Experimenta. SuHeps. 


Every engine before leaving the Stamp End} 


| stor .‘Ohhe 290 ft. and the othe®’ J60' fe") 


Works, not only has its boiler tested by hydraulic | 


pressure, but it is tried under steam, and is care- 
fully examined both before and after testing by 
special examiners. ‘The trials of the portable en- 
gines under steam are carried out in the testing 
shed, and each engine bas a brake applied to 
the flywheel, and is run for a certain time against 
a load proportioned to its ge Besides this, each 
engine is expected to “lift” a certain maximum 
load applied to it, and if it cannot do this with the 
standard pressure of steam, it is of course a sign 
that something is wrong, and this ‘‘ something” has 
to be discovered, set nght, and the engine again 
tried before being passed as ready to leave the 
works. ‘The fixed engines, we should mention, are 
not tried in the testing shed, but in the millwrights’ 
shop, where they are supplied with steam from the 
stationary engine boilers. The system of testing 
followed, however, is similar to that adopted in the 
case of the portable engines. Besides the testing 
shed, in which the trials of three or four engines 
are constantly going on, there is an experimental 
shed in which trials are made of modifications and 
improvements, and where the engines intended for 
the competitive trials of the Royal Agricultural 
Society are run and prepared for action. At the 
time of the recent visit of the members of the In- 
stitution of Mechanical Engineers to the Stamp End 
Works, the beautiful little 4-horse semi-fixed en- 
gine, which took the first prize in its class at the 


there. are. stored dozens of | bef 








ENGINEERING. 





[Aveust 26, 1870. 














late Oxford meeting, was in the experimental shed, 
and a “xun” was. made for the benefit of the 
visitors, the load on the brake being equal to 4 
effective horse power, and the conditions observed 
being the same as those adopted at the Royal 


Agricultural. 
of fuel weighed out was smaller, so that the 
tion of the “run” might be reduced to 
limits. The result was that, with 254 Ib. 
the engine ran one hour and forty-six mi 
mechanical time, the consumption of coal being 
thus but 3.6 Ib. per effective horse power per hour, 
a result even better than that obtamed at Oxf 
é the tr! consumption per effective horse 
‘ 3.73 lb. apt ee 
ine, worked with steant at a pressure 
‘per square inch, such results are wonder- 
and they speak, more strongly than it is 
for any words to do, for the accuracy of 
workmanship, and the excellence of proportions of 
the engine attaining them, as well as for the skill 
of the stoker, and for the eare with which the 
valves were adjusted to suit the load against which 
the engine was run, 









Tue Enorxe STORE AND THE Par Sxor. 


The last shops through which the engines pa 
ore being loaded upon the railway Gols =e 
engine store and the paint shop. Many of the 
engines, however, never go through the store at all, 
but pass direct from the trial shed to the paint 
shop, and thence to their destinations ; and, in faet, 
the engine store—a fine building S80 ft. wide and 
partly 210ft. and partly 180 ft. long—and 
machine stores are the only parts of the Stamp 


Works which show signs of having little to do. 


of which but few words 


The engine paint — 
‘the leading station, and as it 


need be said, adjoing 


is at present not, for the amount. o: 


| work to be done im ft, it is shortly to be extended, 


the gas works which abut upon it being about to be 
removed to a position outside the works near wheré 
the gasholder now stands. 


Tue “* Macnine Sipe.” 

We now take leave, for the present, of portable 
and stationary engines, and pass on to describe that 
department of the Stamp End Works devoted to 
the construction of thrashiig machines, this de- 
partment being, as we have already mentioned; 
generally known on the esta pabmnens by the name 
of the ‘‘ machine side.”..On feferrmg to the 
plan of the works published by us on page * 
of our last number but one, it will be seen 
that the main ranges of shops on the ‘ machine 
side” form a kind of irregular triangle enclosing the 
timber yard and the saw-mill and shop containing 
the wood-working machinery. ‘The base of the 
triangle is formed by a range of shops 40 ft. in width 
and altogether 550 ft. in length ; this range includ- 
ing a wheelwrights’ shop, 150 ft. long; a machine- 
frame makers’ shop, 100 ft. long, and a machine- 
erecting shop, 300 ft. in length. .The hypothe- 
neuse of the tri ‘is alsorma@de up of shops 
40 ft. ‘wide, there gin this ‘range two maching 
a timber store 290 ft. in length, and an oil ioe 
The remaining side—which does not quite join either 
the hypotheneuse or the base of the triangle—consists 
of a block of buildings 320 ft. in length by 120 ft. 
in width, this block being divided out, as shown in 
the plan, into an engine store, machine store, ma- 
chine-erecting shop, and machine shop turnery. 
Within the triangle is an area of about 4} acres, a 
great proportion of whichis taken up by the timber 
yard containing enormous stacks of timber, which 
we can only liken to those to be seen at some of 
our Government dockyards; while partially enclosed, 
as it were, by the timber yard is the block of build- 
ings containing the saw mill and wood-machinery 
shop, the timber-drying shed, and the small shop 
containing the vertical saw frame. We shall com- 
mence our account of the ‘‘ machine side” of the 
works by a description of this block of buildings. 


Tue Saw-MILL AND Woop Macuixery Sxopr. 

The cross-cutting of the logs is done by hand 
in the timber-yard, while the longitudinal cuts 
are made by the vertical saw-frame alread 
mentioned, this frame being contained in a small 
independent shop and being driven by a steam 
cylinder direct. The main saw-mill and. wood- 
machinery shop isa building 150 ft. in length by 
65 ft in width, having @ floor raised some feet 
above the surrounding ground level so as to give 







Society's trials, except that the quanti 


over 
fin the 












ample room for the shafting which is all arranged 
beneath it. The whole of the machinery is dziven 
bya pair of horizontal condensing engines, or rather 












by two single engines placed side by side, the second 
cagine having been added Seco, the firat one was 
erected. engines are supplied with steam by 

0 Cornish boilers, whi the steam 






e wood-machinery besides some 
circular saws, & of squaring-up 

es, and mortising oning machines, 
tools worth Thus there 


felloes, i 
for cutting off and finishing the ends of the spokes. 
i aa on the well- 

copying iple, w ‘the nioulding 
machine for the inside of the felloes has a table 
above which project a pair of cutter-heads revolving 
in opposite directions, and each carrying cutters for 
ing the proper shape to the interior of a felloe. 
By the inner side of a felloe against one of 
the cutter-heads it is moulded from one end to the 
centre of its length, and it is then taken to the other 
¢utter-head, and finished over the remainder of its 
inner surface, the cut being taken from the end 
towards the centre. The o of ‘employing two 
cutter-heads revolving in opposite directions is of 
course to enable the cut to be made with the 
grain of the wood by working from each end to- 
wards the centre of the hollow side. 
being turned are smoothed by 


The “pen after 
of what be termed—for want of a better 
“a “ sand-papering” machine, this machine 
nsl i of a. of pulleys mounted on shafts 


placed ’a ee tae tee there being passed 
these 8 a belt coated with pow glass 
same manner as glass paper. This glass- 
coated belt bas a tolerably high surface im- 
parted to it by driving the shaft on which one of its 
poles is fixed, and the wheel-spoke or other article 
be smoothed is simply waded on the glass-coated 
belt.“ The flexibility of the belt enables it to adapt 
itself perfectly to the curved surfaces of the articles 
applied to it, and the ‘arrangement is altogether a 
very simple and effective one, 

The spokes, after haying been driven into the 
¢ast-iron nave, have their outer ends cut and shaped 
Special machine, to which we have already 

Jn this machine the nave with the spokes 
into it, is mounted. om a centre which is 

to such an angle as.to counteract.the ‘ dish- 
the wheel, so that each spok+ as it is brought 
to be acted upon by the cutters lies in a hori- 
f position. The spokes are first cut off to the 

t length by a small circular saw mounted on a 
horizontal spindle, the length of the spokes being 
fegulated by adjusting the distance between the 
eentre on which the nave is mounted and the circular 
. Lhe spokes of a number of wheels having been 


-éawn off to length, the circular saw is changed for a 





t-head carrying cutters which round down 
eend of each spoke for a certain length and form 
shoulder against which the felloes rest; and 
ich wheel is then again placed on the machine, 
and the ends of these spokes subjected to. these 
eutters. 

‘A simple but very useful machine, contained in 
the shop of which we are now speaking, is an 
arrangement of circular saw for cutting the notches 
in the tops of the * shaker bars” of thrashing ma- 
chines. Each thrashing machine requires tive pairs 
of these bars, and in the top of each bar have to be 
cut a large number of notches or V's to receive the 
ends of the square cross pieces. Usually these 
notches are cut by hand, but in the machine just 
mentioned they are cut by a circular saw mounted 
at the end of a re Neaache | lever, so that it can be 
raised or depressed. The bars to be notched are 
placed on the table of the machine, and traversed, 
with an intermittent motion, past the saw, which is 
arranged so that it makes a series of equidistant cuts 
in them at an angle of 45°. This being done the bars 
are turned over and again passed through the ma- 
chine, the second series of saw cuts meeting those first 
made, and thus forming the required notches. The 
machine is a very useful one, and saves much time 
and hand labour. Of the remaining tools in the wood- 
machinery shop it will be unnecessary that we should 
speak here as they are of ordinary patterns. 

Tae Macuixe-Suor Turnery. 


The castings and forgings required in the con- 
struetién of thrashing machines are all made in the 
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foundry and smiths’ shop on the “engine side” of 
the works, but there is, as we have already men- 
tioned, a special turnery belonging to the ** machine 
side,” in which the finishing of the details is carried 
on, This turneryisA4? ft. long by 40 ft. wide, and 
the machi - contained in it is all driven bya 
portable engine ;taken, off its wheels and f 
the end of the, shep, so as to drive the 
by ing. ‘The ter proportion of the 
and the i turnery consists of lathes, 
drilling machines, &c., of ordinary patterns, but 
there are a few specialities. ‘Thus there is a fine 
multiple drilling machine with four spindles, used 
for drilling holes in the screen bars, and several 
of the lathes are fitted with a neat. form of steady 
rest for keeping the shaker cranks from springing 
whilst being turned. These cranks have five throws, 
and the steady reat used consists: of disc rags 
ing in a beating like an eccentric strap fixed to the 
bed of the lathe, this disc having an pening in it 
through whieh the shaker crank passes, and in 
which the bearing of the centre crank is held 
steadily. 

‘The beater shafts for the thrashing machines are 
turned all over, so that they may run perfectly true, 
and we also noticed that the brasses for the various 
bearings are all fitted to their blocks before 
being bored, and are then fixed in the. boring ma- 
chine in these plummer blocks, so that they are gure 






to be square and parallel with the bases of the 
latter. Each pair of brasses, we may- addy ip cast 
in one piece, and is divided inte two! halves ‘in 


a shaping machine after the outsides have been 
finished. 


Tae Macurxe Frame Makers’ AND ERECTING 
SuHoprs. : 

From the wood machinery shop and the machine 
shop turnery, the various details of the thrashing 
machines pass to the machine frame makers’ shop 
and the machine erecting shops, the positions of 
these shops being all marked on the dha 
108. One of the erecting shops, ih eter 
engine store, is 890-ft. long by 40 ft. in Width; while 


the other is the same width, but bas a length of | this 


300 ft. This latter shop is the more Convéniently 
arranged of the two; ‘@& 4% is.provided with a con- 
tinuous range Of doers*en ore side, through which 
the machines tan “be'readily femoved as finished. 
Part of this ®hop; also, is surfOunded by a broad 
gallery, which gives accommodation for benches, | 
&e. In the erecting shop) a 
store there is no gallery, and there are but a ‘few 
doors on one side, go that the finished machines 
cannot be temoved from it 60 teadily as from the 
other. 

It is impossible for an ¢ngimeer to pass through 
one of these erecting shops;without being struck by 
the immense number of parts required to make up 
a thrashing machin. hat with shakers, screens, 
beaters, elevators, blowers, spring+hangers, hum- 
mellers, &e. &c., the number of details appears 
almost endless, and, taken altogether, we think 
that a thrashing machine contains a larger quantity 
of work for the money than almost any machine or 
implement with which we are acquainted. In the 
construction of a thrashing machine a great pro- 
portion of hand labour is a necessity, but still much 
of the work can be—and at the Stamp End Works 
is—done by machinery. Thus the frames are all 
squared up, planed, tenoned, and mortised by ma- 
chinery; the iron work is all made to pattern ; 
the bearings and shafts are bored and turned to 
gee ; and as far as possible the system of making 

uplicates adopted on the ‘‘engine side” of the works 
is followed on the ‘“‘machine side” also. Like the 
engines, too, the thrashing machines are all run for 
a certain time, and carefully examined before being 
sent away from the works. 


We have now given some particulars of all the 
principal shops at the Stamp End Works, but there 
are others which we have not as yet even mentioned. 
Thus there is the wheelwrights’ shop where the 
wooden wheels have their felloes put on and 
finished, ready for ‘receiving the — the mill- 
stone dressers’ and makers’ shops where a number 
of hands are kept constantly at work making and 
dressing millstones, some to be used in the portable 
mills of which Messrs. Clayton and Shuttleworth 
are makers ; and the turners 
where the screens and some other details for thrash- 
ing machines are turned out. ‘Then again there are 


g the engine hope 


and wire-workers’ shop ¢ 


Es 
Cla and Shuttleworth keep their own staff of 
bricklayers and joiners, and do their own building), 
and the packing-case makers’ shop, the latter by no 





lengthy though ream dagger ee A vee 
ough it wi 
idea of. the admirable system by which “works 
are governed. Of the extent of the various 

and of the quantity of work turned out it is easy to 





th hich the “peation By she 
e system by w wi are 
a hk i oa y ro 
it more di t to give an uate 
tion. ‘Besides their pri . partons agate 4 
coin, which has formed of our 4 


Taed ‘the subject) ele 
Messrs. Clayton and Shuttleworth have works 
Vienna, employing over 200 hands, and a smaller 
establishment—used, we believe, j per one for 
repairs—at Pesth, the Germans and Austrians being 
large buyers of agricultural machinery, contrasting 
strongly in this matter with France, where, vi. 
to the small size of the farms, and the want 
ee their owners, agriculture is a century 
or so behindhand. Then, again, the Lincoln firm 


stig the South A 


thorough business knowledge and energy to’ cc 
properly, which can searcely be overrated. Taken 
altogether, we consider that the Stamp End Works 
are entitled to rank amongst the very en examples 
of modern engineering establishments in existence, 
and, in taking leave of them, we may eXpress the 
‘that they will long continue to bear testimony, 
by their ity, t0 the skill and verance 
et mean eaene 








PNEUMATIC TRANSPORT EXTRA- 


ORDINARY. 
Ir has been proverbial for the last eighteen hun- 
dred years or bo that prophets are no in 


their own land but it was reserved fortis very re- 
cently to discover thatthe same rule applied to 
ee engineers. We do not mean that the 
igh priests of Great George-street are unappreciated 
in our midst ; but that the belief in these miracles 
is absurdly limited to facts, whereas our American 
cousins seem to endow their attempts with the 
credit of wonders, before which belief in the miracles 
and marvels of ancient days fade entirely into the 
common-place, Instance the following : 


A Peer isto Tue Futons. 


The following extract from a letter teceived by one of our 
friends describes the operation of a pneumatic tube between 
Glasgow and London. Probably few of our readers are aware 
of the existence of the process by which and 
packages are almost instantaneonsly transmitted ween 
these two cities: 

I had occasion to send a telegram to London the other 
day, and in a few minutes received a reply which led me to 
suppose that a serious error had been committed by my 
agents, involving many thousand pounds. I immediately 
went to the telegraph office and to see my message. The 
clerk said, “We can’t show it to you, as. we have sent it to 
London” “ But,” I replied, “ you must have my original 

pet here: | wish to see that.” He agsin said, “ No, we 
boes fick get Be; it is in the post office at London. “What 
do you mean?” I asked. “ Pray let me see the left 
here half an hour ago.” “ Well,” said he, “if you must sec it, 
we will get it back in a few minutes, but it is tow in London.” 
He a bell, and in five minutes or so produced my mes- 





the pattern shop, the joiners’ shop (for Messrs. 


















Paste: aah rem eno el 


produce, with » minimum cost of fuel, 
labour, and wear and tear of material, the maximum of 


furnace and the advantages which mechanical ventilati 

obtains over it; and second, the distinctive features of the 

various arrangements by which ical ventilation is 

produced. The saving in consumption of fye]in most 

cases varied from 40 to 60 per cent. in favour. of i 

ventilation. Furnaces ‘were also liable to many’ im- 
disad 


re in a fiery seni ; secondly, in cases where, in order to 
avoid this danger, the return air was conveyed into the up- 
rangement bing setounsot oly in the fret outlay the re 
re- 

quiste dfifia: aches he. but in the amount of fresh air 
required to feed the furnace gir, which was of no value in the 
workings themselves; thirdly, the serious fact that the up- 
cast shaft being usually heated to nearly its ical maxi- 
mum, could not, in cases of necessity, such as a sudden fail 
of the yer a an unex ase of a heavy dis- 
charge of fire-dansp, or a in airways, be made at 
once available for an inereased aa lastly, the inordi- 
hether brick os eee ~- ie 
lining, ing, W iek casing or tubbing ; in. case of a 
coal-drawing up-cast shaft, the deterioration of the ropes, 
guides, and other plant. In no case could the furnaces 
y sscaaarges compete with mechanical ventilation. The 
pa 9 English mines would still show an economy in 
in favour of the ventilator of 35 to 40 percent. Mr. 
Morison afterwards referred to the results obtained by the 
different systems of mechanical ventilation, Fa ar pd de- 
seribing the Nasmyth, Waddie, Rammell, Gu Lemielle, 
and ventilators. In adverting to Lemielle’s invention, 
the author said that of all systems of variable capacity that 
was (ie one that appeared so far to have produced the beet 





results; but the heavy strain upon the $ 
pized seams ipsostion Soa free i peared cio Diageo 
tear, as as great power ip overcoming the 
mt rape pg very serious Soimbncts to the eon 
nom:cal mashing 5 on Saye Guibal’s was the ventilate 
which, both on the tinent and in is country, was” © 
coming of most universal i A_ Guibal venti! 
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MORELL’S STEAM FLOATING DOCK. 
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Norwirustaxptne the usefulness of our floating docks 
and the many advantages they offer to vessels requiring ex- 
amination or repair, there are yet pointe in which they are 
open to improvement. Thus one defect sometimes urged 
against them is that they are built to certain dimensions which 
are unalterable, and do not admit of the structure being modi- 
fied to suit the requirements of different builds of vessels. Then 
again they are not navigable from port to port ; each port must 
possess its own dock, w ch may lie idle for a long time ; shi 
must come to the docks, the latter being unable to go to the 
ships. To remedy this condition of matters is the object of the 
inventor of the steam floating dock illustrated in the annexed 
engraving. This dock, which has been designed by Mr 
Morell, a Swedish engineer, consists of two steam vessels, A 
and B, Fig. 1, which is a transverse section of the doek on 
the line, A B, Fig. 3, and which shows of 40 
burthen docked. These two vessels are each 387 ft. 
and 50 ft. wide at their bases, and are of special construction. 
They each carry thirty _— 
ig to be formed, are run out fr 
chimery. The outer ends of these girders (a, 
conn. ted in the centre between the two vessels, and are se- 
cured by & locking arrangement seen in detail at Fig. 4. 
These g: tders are further stayed, and the platform stiffened. 
by iron distance pieces, as shown at Fig. 5, which connect 
the girders laterally, the whole forming a strong framed con- 

¥ we 
ee ae of the dry dock. The distance pieces are 
hin to the wel's of the girders, against which they are 
ied tack when ont of use. By this arrangement varia- 
taons both in breadthand length are provided for in a simple 


ym the sides by means of ma- 


| vessel. 
merged structure, from the two vessels of which the water is 


| then expelled through a valve arrangement seen at /, Figs. 


| compressed air, contained in chambers which communicate 


a ship of 4000 tons | 
long, | 
| Vessel being provi 
girders, which. when the dock | 


b, Fig. 1) are | 


| of the entrance of vessels drawing much water. 


-p the two vessels, and constituting the plat- | 
| portion being fitted up as a speiiog oe as seen in | 





The ship to be docked is then floated over the sub- 


A plan and a section of these valves are shown at 


2 and 3. 
The expulsion of the water is effected by 


Figs. 6 and 7. 


with the water com ments. The submerged dock is thus 
raised, and the docking effected. The remainder of the detail | 
figures in the engraving show enlargements of the sliding 
girders, of the set screw at d, Fig. 1, for holding the girders 
in place, of the false keel seen at ¢, Fig. 1, and of part of one 
of the vessels in longitudinal section. 

Mr. Morell claims for his system of floating dock several 
advantages, and amongst them an economy in first cost greater | 
than that of any other system. Then there is its capability 
of being adjusted to suit any sized vessel, and of being 
transported from port to port by self-contained means—each 

Med with both steaming and sailing power 

—instead of having to be towed. It is also urged that the use | 
of compressed air in forcing the water out will allow of great 
speed in the operation of lifting as compared with other sys- 
tem, while Mr. Morell considers that the question of site will 
not arise in connexion with his dock, and that it will prove of 

great utility in ports where the roadsteads do not admit | 

It is pro- 

sed to further utilise the two vessels composing the 

dock by establishing a coaling station upon them, another 


the longitudinal section at Fig. 2. dock is provided | 


| with powerful lifting and hauling apparatus, the intention 
| being to place on i 


shore, in cradles, vessels requiring exten- 
sive repairs, which would detain the dock for s lengthened 





menoner. large vessel has to be docked the whole ber 
of ean — out to their full extent, whilst for a small 
ship oaly « portion of the girders need be projected to a lesser 
extent. 


The two vessels having been connected by means of the 


ormed adually su by the ‘ - . 
girders, oe: packed meng ental’ in each abled vessels, and of otherwise assisting in various ways. The | showing a 


period, the eradle being removed when the repairs were com- 
leted. After depositing the ship on shore, the dock would 
be available for other jobs, to which she would proceed. It | 
is also proposed in time of war to send out one of these docks 
with the fleet with the view of effecting the salvage of dis- 





é 


system generally is one worthy of some attention, and we 
are informed that it has been approved of by several of our 
leading engineers, to whom it has been submitted by Messrs. 
L. Sterne and Co., of No. 8, Great Queen-street, West- 
minster, who are the proprietors of the invention. 


Fioops 1 THe Punsas.—There appears to have been 
heavy floods in the Punjab. On the 28th, the trains from 


| Delhi were stopped about half-way from Jagadri to Barrara, 
| owing to the 
| rising every hour, in some places reaching up to within a few 
| feet of the rails. About eight miles from Barrara there was, 


angerous state of the embankment, the water 


~- pressure. A piece of embankment, 40 ft. in length 
ving been carried away, the water rushing through at a 
terrific rate. The rails remained over the brake, with the 
sleepers hanging from them. The embankment was about 
20 ft. high, and the water was up to about 5 or 6 ft. of the 
top. In the morning the flood having found a vent subsided, 
and the stream through the cut had fallen about 10 ft.—Indian 
Daily News. 





Lospos Ouw1pvses.—The report of the London General 
Omnibus Company (Limited), just issued states, that dur- 
ing the past half-year the gross traffic receipts of the com- 
pany were 268.2161, and in the corresponding period of 

869 they were 270,926/., showing a decrease of 27101. The 
number of passen. carried was 21,417,533, and for the 
same half of 1569 20,157,926, showing an increase of 
1,259,607. The ber of ib working on week 
days was 587 against 590, and on Sundays 469 against 460 
in the same half of 1869. The average receipts per omnibus 
per week were 17!. 7s. 10d., against 17/. 9s. 7d., and the 
average fare received per passenger was 2.96d., against 3.17d. 
The total number miles run by the omnibuses was 
6,055,150 against 6,056,084 in the corresponding half of 1869, 
of 934 miles. 
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PLATE-FLANGING PRESS AT THE PERSEVERANCE IRON WORKS, LINCOLN. 


CONSTRUCTED BY MESSRS. ROBEY AND COMPANY (LIMITED), ENGINEERS, LINCOLN. 
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Amonost the objects of interest examined by the 
members of the Institution of Mechanical Engineers during 


their recent visit to Lincoln, was the plate-flanging press at | 
the works of Messrs, Robey and Co. (Limited), of which we | 


annex engravings. This press, which is regularly employed 
by Messrs. Robey for flanging the firebox front and back 
plates, the tube plates, &c., of their portable engines, consists 
of a massive cast-iron beam, A, which is bored out to 
receive the nut, B. To this nut the large bevel wheel, C, 
is keyed, this wheel being driven in either direction by 
straight and crossed straps working on pulleys not shown. 
Working in the nut, B, is a strong wrought-iron screw, D, 


to the lower end of which are fixed the dies. The screw is | 


raised or lowered by the revolution of the nut, the screw 
being prevented from turning by the key fixed in the gland, 
E. F F are two hardened steel anti-friction collars. The 
lower figures in our engravings show some of the forms into 
which the plates are pressed. 

The machine effects a considerable saving in labour, time, 
and coal; one heat only being required even for plates 3 in. 
thick. The work turned out is perfectly true, and much 
better finished in the curves than it is possible to do by hand. 
The press was designed and manufactured by Messrs. Robey 


and Company (Limited,) for their own use, and we are in- 


debted to them for the tracings from which our engravings 
have been prepared. 


Tae Cirpe Sarpsvitpise Traps.—With two exceptions 
— Messrs. Caird and Co.’s, and Messrs. John Elder and Co.'s 


—the Clyde shipbuilding yards generally are not in a position | 


to boast of the amount of work which they have in hand. 
Messrs. John Reid and Co., Port-Glasgow, have just been 
commissioned to build for Messrs. John Clapperton and Co., 
an iron barque of 650 tons for the Clyde Cardenas trade ; 
while the order recently received by Messrs. Scott and Co., 
Greenock, to build eight steamers for a French ship- 
ing firm has been cancelled, or, for the meantime, sus- 
led, owing to the financial difficulties created in the 
ey market by the necessities which the war has 
crea’ 
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DREDGING ON THE MISSISSIPPI. 


(Continued from page 144.) 

Tue great merits of “ Long’s scraper” consist in its sim- 
plicity, durability, economy, and entire freedom from com- 
plicated machinery of all sorts ; it cannot easily be put out 
of order and seldom requires any repairs; also, in the 


suitable capacity and detached, when necessary, without 
| mutilating or injuring the boat in any material respect or 
disqualifying her for commercial or other purposes. The 
scraper is turned on toa bar and gauged for excavating 
the required depth, by the ordinary steam capstan wih 
which all Western steamboats are now supplied, only in 
dredging with a very large scraper, such as is used at the 
| mouths of the Mississippi, there is a small auxiliary 
| engine required. The frame of the largest scraper, the one 
| used on the Lower Mississippi, is about 34 ft. high with a 
| base of 20 ft., and weighs, complete, about 44 or 5 tons, 
| (2000 Ib. per ton). Those used on the upper river are 18 ft. 
| high and 15 ft. base, weighing about 2g tons. They have 
| but little perceptible effect on the draught or speed of the 
| boats on which they are placed, and after three years’ use 
are about as good as new. Not over $10 have been ex- 
pended on repairs of the scrapers, and this small amount 
| only on the occasion of one of the heavy ring bolts and 
| hoist chains being broken by the movement of a large field 
of ice. 

Again, when working with Long's scraper there is no 
interference with the commerce of the river or the passage 
of flat boats, barges, rafts, or craft of any sort, as a trip 
| over or on to a bar and drag of the machine across, oc- 
cupies but a few moments, and the boat operating the 
scraper readily turns out of the way and gives place to any 
other boat pursuing its course up or down stream, whereas 
other dredges bave to anchor in mid-channel, are encumbered 
with mud-scows, or otherwise interrupt commerce. 

The plan and method of operating Long’s scraper has 
already been explained. We now propose to make a few 
statements of effects produced on the bars, and time taken 
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facility with which it may be attached to any boat of 
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seme results, from experiments in the Upper Mis- 
ippi. 

The principal bars worked, the past three seasons were 
some ten or twelve in number, being in the navigable portion 
of the river, from St. Paul to La Crosse about 180 miles. 
These bars were mainly composed of sand. The depth of 
water, at low stages, varying from 2 to 24 and 8 ft., which 
was in every instance increased to 4 to 44 and 6 ft. by the 
operations of the scraper. In other cases, where there was a 
sufficient depth of water, but a narrow, tortuous, and intricate 
cbannel, to navigate difficult and almost impassable for large 
boats, say 150 to 225 ft. long, drawing 34 to 4 ft, water, 
the action of the scraper facilitated their passage by cut- 
ting off the projecting points and reefs, and straightening 
the channel, so that communication was maintained with- 
out delay or hindrance. 

The bars on the Upper Mississippi shoal gradually on the 
upper side till they reach the point of least depth, when 
they drop rather abruptly into deep water. When the crest 
of the bar is broken through by the scraper, the action of 
the current and the motion of the steamer’s wheels, passage 
of the boat, &c., assist in opening and deepening the 
channel. 

Of course, judgment, skill, and experience, gained by a 
careful study of the peculiarities and characteristics of the 
river to be improved, must be used in determining the point 
of applying the remedy. If possible, advantage is always 
taken of the currents and their strongest directions, because 
they not only assist in opening the ch 1 across the bar, 
but help to maintain it when opened. In « word, endeavours 
are made to work with, und not agrinst, the natural move- 
ments of the stream. 

A passing allusion may be made to the use of excavators 
which throw up the sand or other material of which 
the bar'is composed on either side of the cut. The objec- 
tions here are, that the cross currents» the river and the 
swell of passing steamers are continually washing these 
ridges back into the excavation; besides in dark or 
foggy weather, or at night, if the pilote do not strike 
the channel with great exactitude, they are in danger of 
grounding on these “ windrows,” drifting across the chan- 
nel, entirely blocking up and obstructing it, the artificial 
“ windrows” or ridges proving worse than the bars they 
replaced, whereas the scraper drags the material of which 
thé bar is composed into deep water below, leaving no 
obstruction whatever in the middle or on the sides of the 
channel. 

This subject. and others kindred to it. was fully ‘reated 
and discussed by the Board of Engineers con:ened at 
Pittsburg by order of the chief engineer, U.S.A. February 
6, 1868, in which it was reported that Lony’s scraper seemed 
to meet all the requirements considered necessary. 

In the course of the report the committee says that the 
laws governing the formation of sand and gravel bars have 
been investigated with great care. Without entering into 
a discussion of the causes which they control, it is sufficient 
to say that the causes are unceasing in their effect during 
the season of freshets and high water, varying with the 
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rise and fall and with the changing conditions of the shore 
and islands. 

Se long as rivers continue to flow, they will continue to 
exert their influence in the formation and modification of 
sand-bara; and although channels may be cut through the 
bars during low water, they will be obliterated by the next 
freshet, and injured, in many casea, by the slightest swell 
in the river. No fact is better established than this, from 
which it will be seen that whatever machine is adopted for 
the purpese of deepening the water over sand- bars, hourly 
and yearly undergoing change in lo@ationand shape, it mast 
be applied after every flood, and, be maittained by annual 
app r therefore, a matter of- great 
importance shall be a8 economical as pos- 
sible in construction and operation, sim in its charaeter, 
not easy to get out of order, staunch in all its 
parts, and that it shall prodwes its useful effect readily, 
rapidly, and cheaply. For the purpose of facilitating an 
examination of the plans and models which have been pre- 
sented for the consideration of thie Beard, it was decided 
that the following conditions must be kept continually in 
mind, viz, : 

1. Every channelling machine designed for use on the 
Mississippi river or its navigable tributaries must be econo- 
mical in its cost and operations, counting time in moving 
from place to place, as well as time consumed in working 
upon the channel. \ 

2. While improving navigation for one class of vessels 
or business, it should not make it worse than before for 
any other class, but should leave the gew-channel in the 
greatest state of permanency practicable at the particular 
locality during the lowest stage of water, 

8. That while working it shall obstruct navigation as 
little as possible for all vessels and rafts, and should be 
capable of being readily withdrawn from the channel. 

4. That, besides being s channeler, it should, if practi- 
cable, be made to answer the parpose of a snag-wrecking 
and tow- boat. 

In applying these conditions to the machines under con- 
sideration, it should be premised that great difficulty has 
been necessarily epcountered in predicting, from drawings 
or small working models, what will be the precise action of 
the machines themselves while engaged in the work for 
which they are intended, surrounded by the peculiar circum - 
stances and difficulties of actual service. Inventors, a3 a 
rule, are usually men of sanguine expectations, and 
frequently have greater confidence in the performance of 
their inventions than other people have; but in the cases 
under consideration we have carefully weighed all the 


evidence presented, and have striven to arrive at correct | 


conelusions. 

The Board first examined the drawings of a snag, wreck- 
ing, and dredging-boat, submitted by Mr. C. E. Pierce, 
civil engineer, designed more especially, however, for the 
removal of sand-bars. The boat is aa ordinary river 
steamer, arranged with two double-acting steam pumps, 
which supply @ head of water which is forced through and 
from a set of nozzles arranged in a water-line about the 
bow of the boat. The nozzles are 3in. in diameter and 
twenty-eight in number. The mode of operation is as fol- 
lows: The steamer being on the up-stream side of the 
bar, ia ran down toward it at the point where it is designed 
to eutthe ehannel. A strong jet of water is then forced 
through the nozzles by means of the steam-pump, with 
power sufficient to wash away the sand in the immediate 
vicinity of the nozzles. The sand is moved forward by 


this current, aided by the flow of water in the river, and by | 


the nozzles at and near each extremity of the circular row 
thrust off at the side of the boat, thus opening a channel of 
width proportionate to the length of the row or width of 
the boat. In order to cut a channel of any desired width, 
the boat must be brought into operation against the sides 
of the new channel by hedging. 

There was also submitted to the Board for their inspec- 
tion the plan of Mr. E. B. Bishop to &x two large screws 
obliquely, ene on each side of a steamboat’s bow; these, 
diiven by the engine, draw the boat through the water, 
and on striking a sand-bar throw the material on each side, 


making away through it equal to their greatest width | 
apart 


General Warren also submitted for the consideration of 
the Board the plan devised by the late Colonel S. H. Long, 
United States Engineers. The plan of Colonel Long is to 
attach scrapers to a frame which is suspended and handled 
by proper gearing and rigging to the stern of any blunt- 
bowed beat of a proper sige for the river navigated. A 
boat constructed to act as a snag-boat could also have this 
attachment. She has her own propelling power, and is as 
easily handled as any steamboat. 

General Warren also submitted an extract from the 
report of his assistant, Major H. C. Long, civil engineer, 
giving a detailed account of the construction of the scraper 
devised by the late Colonel Long, and its adaptation, the 
past season, to the steamboats Montana and Caffrey, during 
the low water on the Mississippi river. 

The Board also examined the drawings and models of 
Colonel W. H. Nobles’s channeler, which may be generally 
described aa follows: It is a small steamer, with an ap- 
paratus attached to it for clearing or cutting out channels 
through bars of sand er gray @lor hard pan ; this apparatus 
is an elougated drum placed. upon the beat in lieu of the 
“paddlewheel” of the ordinary “sternwheel” steamer. 
‘The drum is strongly made of boiler iron, and has a series of 
plougus and scrapers upon its convex surface. ‘i hese ploughs 


and scrapers are arranged upon spiral lines leading out ward 
from, and symmetrically situated with reference to, & 
central plane perpendicular to the exis of the drum. The 
drum is suspended by strong journals near its extremities, | 
and is caused to revolve by the action of two engines of | 
about 35 horse powereach. The driving engines act upon | 
the drum through a system of gearing leading to a great 
cogwheel which is fixed as a belt around the middle of the 
drum. 
The action of the ploughs and scrapers, it is claimed, will | 
be to move the sand and water outwardly from the middle | 
of the drum, washing the sand away by the current of the. 
stpeam, aided by the current which the machine causes, aod 


the drum. 
(To be continued.) 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Fron Market-—During the week there has 
been a sensible ammount of fluctuation in the price of pig iron, 
much more than in any week sivee the panic which followed 
the declaration of war betweem France and Prussia. The 





be had been able to acquire considerable information as to 
the capabilities of the streams in the locality, although a 
inspeetion was of course indispensable to enable him 

mature a report containing reliable data for the guidance 
the Commissioners. Without committing himself to an 


opi which might be modified by a of 
ie iy ateman todicated ties bis fest Cooprension 
was in fi of bringing the water direct to Dundee, so as 


to secure @ ter fallthan can be got from Monikie. He 
also teiersetf ws preferring reservoirs of 
moderate size, but of considerable depth, to large shallow 
basins, big reasons pay bg = water keeps purer and cooler 
in the fermer.than in the latter. He attaches very little 
alue to filtering beds, on the ground that they 


thus leave a channel way of a width equal to the length of Pret ners on ay homeo ag 


any good water that may 
of beds he pat settling ponds, 
jn suspension subside, and 
a : Stim the ature! ‘action of the 
lighhandal In by the Provost, 
. Robertson, and Mr. manager of the 
f Mr. sled to Monikie. The 
a » and also waa the tract of country from which 
the present water supply is drawn. Every information in 
the possession of the Commissioners was im to Mr. 
ucted the in- 


cash price this day week varied between 51s. 4d. and 51s, 1d. Bateman, who, by the manner in which he 
showed 


On the following day it — until 5is. 7d. was paid; os. : after : 
on Friday it mates | up to bts. Idi, and the — a m most haem Teasy ead ns 
|was from 52s. to 52s. 3d. “Thé advance was continued on ; will personally visit the sources of supply in 
| Monday, and moderate busijess Was done at 62s. 14d. amd] op, of Forfarshire, and on Friday he will meet the 
| 52s. 1d. cash, and 52s. 44d. amd 52a,4d. one month. Yesterday | pyijcy rs on the questions of the drainage of 
|there was a decline of about Sd. per ton. The quotations for | Trehee and the utilisation of sewage. 

/No. 1 and No.3 G.M.B. Were respectively 52s. 6d. and ‘ : 
51s. Od. The market has been easier to-day; down to 
|5ts. 74d. cash and Sis. 10jd. One month accepted, closing 
jrather better. There is not touch change to note in the ex- 
| port trade in pig iron, nor is there likely to be any until the il ememnenattt thetanshes 


tas shamedteald near ot onend a The Cleveland Irom Market.—Yesterday the market at 


a power is 1 
par = Ae peg “Ocheeb eet Siviolioe very soon, | Middlesbrough was much better attended, and more business 
Last week's imports of Middlesbrough pig iron’ amounted to | 8 transacted than on the previous week. There was a 


| 2195 d the increase the year upto the present deal of inquiry for pig iron, but it was soon ascertained 
= Mere | tage ”~ ” ‘ reece like the list rates was being paid for that which 


~ «| Setual ds. Or for No.3 booked 
| The Malleable Iron Trade—This branch of trade still ee ender Ont Fee ertera rr ob it Any dors ‘oan 
| continues active, and is apparently not much affected by the | that some makers have been underselling, and consequently 
| war; still, it is confidently asserted that the cessation of the | the high prices which have ruled so long cannot be obtained 
| war will be attended with a greatly increased demand. ‘Some | in the open market..Most.of the makers, however, are en- 
| Canadian orders have been booked recently, and United ged on contragts, which will keep their furnaces going far 
| States orders are reported in much more than usual abun-/ into next year, and they decline to accept orders at the 
jdance. The damand is good both for ship and boiler plates. | present bry ya tations. Every available furnace 
full time lately, and throughout the north is in blast, and the make is very lurge. 





NOTES. FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 





Some of the mills hidve not been runni : 
jit is said that the stock of puddied iron is om the increase. _ During the week the warrant stores at Midieabrough 
The Scotch Mining Trade.—The strike among the colliers | have been reduced 500 tons, which leaves the stocks culy 
|im the Airdrie and Slamannan district still continues. In | 14,139 tons. ‘ 
|two or three instances im the Airdrie district the men have} 74, Binished Iron Trade-All-the mills and puddling 
Gove in gn the om apes terms; six or seven of the em-| furnaces are constantly working. There are orders in the 
ers, tn lhcluaes of ecaponee per aay, while’ia about ¢| imvict Which will Keep all the works going up to the end of 
| dozen instances the employers have refused to grant the ad- be ae Mee dnc 
vance, and they have sow —s none, wie 
jmen who oeeu or rather occupied) dwe' - ‘ 
| belonging to thee : es have, in short, turned then out by | at M and those of Messrs. Samuelson of the 
the strong arm of the law where they would not clear out | me place, which are to be under the direction of Mr. Hanson 
| by a simple warning. In the Slamannan district there are | Fe being proceeded with. 
jnone of the i. who have given way. There is &| Tie Water Supply—A fortnight ago we stated that in- 
| strike “on” in Midlothian, and there is also one in the Kil- | quiries were being made by the Stockton Corporation with a 
| marnock district; the Fifeshire miners, too, are threatening | view to the purchasing the water works of the Middlesbrough 
to strike if some advance is not made in their wages. | and Stoekton Water Works Company. Since then the Mid- 
| The International Exhibition of 1871.—On Thursday last | dlesbrough Corporation have resolved to join their Stockton 
| Mr. T. C. Archer, of the Edinburgh Museum of Science and | neighbours, and if the two corporations can agree to oR 
Art, as representing Her Majesty's Commissioners of the between them about, 350,0001. there is a likelihood of the 
| Exhibition of 1851, a meeting in this city convened | water supply being in the hands of the governing bodies of 
| by the Lord-Provost, the subject of his remarks being the the respective towns. 
obj to be exhibited, and the arrangements to be Bridge Building,—To-day (Wednesday) Pease, Hutchin- 
in the first annual international exhibition which is tobe held | son, and Co. of the Skepne tron Works, Darlington, tested 
|im London next year. Mr. Archer's visit was paid in the full a viaduct which they are making for the Great Indian 
[swing of the Glasgow holiday season, and the attendance at | Peninsula Railway. viaduct, which is to cross the river 
|the meeting was therefore not at all equal to the importance | Kistna, is the first order of the kind which the company have 
| of the subject for consideration. There is not much room to placed in this district, and it may not be uninteresting to our 
| fear, however, that Glasgow will not by-and-bye interest her- | readers to give a few details of the work. The total length 
| self in the welfare and success of the proposed exhibition. A | of the viaduct will be 3852 ft., and with the exception of the 
| large committee was formed to take the necessary steps to| pins, which will ‘be made of Bessemer steel, will consist 
entirely of wrought iron. There will be 36 spans, each span 
beimg 103 ft. between the eo There out oat 
| University.—At a meeting of the managers of Anderson’s | 70 tons of material in each “ Warren” girder, in 
| Oniversity, held jontertaye the president, Mr. James Young, | whole viaduct there will be something like 4500 tons. It 
in the chair, a professor of scientific chemistry was appointed | is for a single line. When constructed it will have a beauti- 
in succession to the late Dr. Penny. There were five candi- | ful light appearance. The test was, that the bar iron uped 
‘dates, but only four of them were proposed. The choice | in the work must bear a tensile strain of 12 tons to the square 
‘really Iny between Dr. J. E. Thorpe, of Owens College, Man- | inch without any permanent set, and an a strain of 22 
lechester, and Dr. John Clark, principal assistant to the late | tons to the square inch, and stretch as much es 14 in. in 
| professor, and since his death the interim professor. At the | 12 in. before fracture. Only one span was tested to-day. 
second balloting there were 31 votes for Dr. Thorpe and 24 | Mr. George Berkley, the chief engi of the company, was 
for Dr. Clark, and Dr. Thorpe was therefore duly elected. | ep and witnessed the test, which was most satisfactory. 
He succeeds to a chair that has been filled by eminent men | ag = Fy ng copetnasted, wee » of hay ee 7 
in the scientific world, and something is therefore expected of | 4Jr. Naylor and his assistants. is perh co) ; 
|him in the way of original favestigation and discovery. His remark that the bulk of the iron for this viaduct is bein 
| predecessors have been Dr. Birkbeck, Dr. Andrew Ure, the | supplied by William Whitwell and Co, South Stockton, an 
\Eite Master of the Mint, and Dr. Penny. I fully expect and Messrs. Losh, Wilson, and Bell, Walker-on-Tyne. Mesers. 
| earnestly hope that the reinstitution of the Young Chair of Pease, Hutchinson, and Co., have nearly comp’ a swing 
Practical Chemistry, with Mr. W. H. Perkin, F.K.S., as its —— 288 ft. long, for the North-Eastern Sebeeg Compas * 
w jor 


g ; is to cross the Ouse on an extension of 
secupant, will now be proceeded with. pee 


Eastern 
Dundee Water Bapply.— Mr Bateman’s Visit.— Yesterday, ce build stwe for the Team Valley Extension 
Mr. J. F. Bateman, CR. had conference with the Special | TH bridge io for s double line of ils, and will be 100 ft. 
YAO Ben SS ae ae ong. eaere Seny 5D SS es two spans for 
Res ee, ee be a nemegd one a Oy tons of girders 
Comunissioners he had devoted a good deal of attention to the | © Veriow sizes Pachagion Honey, Fepndiliy. 

study of the Government Ordnance maps and surveys of the ering.—The various firms in Middlesbrough, Stock- 
district, with the mature of which he had not previously | ton, lington, Hartlepool, Sunderland, and on Tyneside 
possessed any acquaintance. In this way he explained that are tolerably well engaged. 


is less inquiry, but other branches 


The Sow Works.—The new Iron Works of Jones Brothers, 








| have the subject thoroughly ventilated. 
Election of a Professor of Chemistry ia Anderson's | 
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THE BABCOCK AND WILCOX ENGINE. 

Earvy last year (wide page 17 of our’ seventh volume) 
we published in this journal engravings of a horizontal 
stationary engine constructed on the plan of Messrs. Bab- 
cock and Wilcox, of New York, and in January last (vide 
page 54 of our last volume) we reprinted the official report 
of the judges on a competitive trial of one of these engines 
against a Corliss engin@ the American Institute Exhibi- 
tion. Both the engine@égmerly illustrated by us, and that 
referred to in the repart’ just mentioned were, what are 
termed by Messrs. Babeock and Wilcox, their “ single 
valve” engines, or in other words they were engines in which 
the admission of the steam to, and its eduction from, the 
cylinder are regulated by a single main valve fitted with 
expansion slides, For gome time past, however, Messrs. 
Babcock and Wilcox have preferred to make their larger 
engines with four valveg in addition to the expansion slides, 
there being a distinct. admission and eduction valve for 
each end of the cylinder; and it is an engine of this class 
having an 18 in. cyligder with 4 ft. stroke which forms 
the subject of our twospage illustration this week, and also 
of the engravings on the follewing page. On our two-page 
illustration are given many of the principal details of this 
engine; but there are other important parts of, wh 
have to defer publishing engravings until 
we shall therefore for ie Bogge instead of, de 
this particular, engine feral cet Oy of th 
by wi Me ileox's plans are- f 
tinguished. - aa the next page we May, 
however, Bi. show a non-condensing engine of the 
dimensions above stated; but ‘in our ‘two-page engraving 
there is shown the arrangement of air-pump and condenser 
applied to such an engine by Messrs. Babeock and Wilcox. 


Two leading characteristics of the Babcock and Wi 
engines, whether fitted with the single-valve or fo 
arrangement, are that all the walves are flat slides, and that 
they all have an invariable throw. In the “ single valve” 
engine, formerly described by us, the long main valye, by 
which the admission and eduction of the steam -were 
governed, was driven by an eccentric and had a motion 
parallel to the axis of the cylinder, while the expansion 
slides, which were driven by a small steam-moved piston, 
had a motion also paraliel.to that axis. In the “ four 

’ valve” engine we now illustrate, on the other hand, the four 
main slides have each a motion at right angles to the axis 
of the cylinder, and instead of being driven by #he-eceen+ 
tric direct, the motion is communicated to them through 





the medium of adjustable wedge-bars, of which we akell| : 


give a description in due course. The expangien slid@yd ; 
which, werk on the backs of the main, admission, valves, 
move as-before, parallel to the axis of the eylinder, and, as 
in the “single valve” engine, they are shifted by a small 
steam-moved piston. As in the engine formerly described 
by us, also, the action of the expansion slides is under the 
control of the governor, the latter regulating the linden of 
the stroke at which steam is admitted to the 
in which the piston acting on the expangjoi’ 
Having pointed out some of the features coniniont! #6 
both the.” single wafre” and “ four-valve™ Babcock’ and 
Wilcox engines, we may now speak of the advantageswhich | 1 
the latter appears-to'us to possess over the former variety, 
particnlatly when the engines are of large size. Large 
slide valves when exposed to high-pressure are, waess 
balanced, often found to give much troubledrom 
and wearing; and it is, moreover, impossibla.te. 
easily a large engine fitted with such valves.. By ‘the adop- 
tion of the four-valge arrangement, Messrs, Babeock and 
Wilcox bave red the unbalanced area of biperelves by 
getting rid of the large exhaust pocket, ’ used are 
gridiron slides as shown in Fig. 5 on the next page, and in 
Figs. 1, 2, 8, 9, and 10 of our two-page. emgraying, these 
valves all moving on seats made ~eparate from the cylinder 
so that they can be removed without serious trouble. The 
motion is, as we have said, given to the valves through 
adjustable wedge-bars moved by an eccentric, the arrange- 
ment being such that the amount of lead, release, and 
compression can be varied at pleasure While the —* at 
work. The unbalanced area dae to the four ports od by 
cach main valve is much less than i 
for a énginé of equal size, and the 
only acts while the valves are'sivat, being 
opening, in the case of the exhaust valve by’ the 
and in the case of the admission valves by the , 
within the cylinder. Tims, if in a oon oer’ engine 








the steam be down to re, there 
will be no ced pressureiem th -walves while 
they ane Opening; and, on the pres:ion 


be carried up to boiler pressure, the steam admission valves 
will be balanced. Moreover, from their form, the valves 
require to be moved through but a short distance, and the 
nature of the wedge-bar arrangement causes them to be 
stationary when closed. Owing to these facts, and owing, 
moreover, to the fact that, if the proper lead is given to the 
various valves, but one of them: Is moving over its lap at 
once, an engine of the ciawpqwe are describing can be 
handled with great ease, while the wear and tear on the 
valves and gear is also greatly reduced. Inté ‘thesevund 
other matters connected: with Goengine we shall, however 





mperreet 









enter more fully next 
of the remainder of thes of the engi ali abo 


illustrate, and we s 
that we understand 








» or 


ude, for th a mgt Ho 


engines of the Babcock and Wilcox pattern in this countr 
are now being made by Messrs! Towle and Harding, of 
Newgate-street, E.C. 

(To be continued.) 








ON A NEW COAL-GETTING MACHINE.* 
By Mr. Groner Simpsox, Glasgow. 

Tue author remarked that the pumping and winding ma- 
chimery of many Scotch collieries might be said to be ina 
fair state of efficiency for the purposes intended, but the 
same thing could be said with regard to underground ttihsit 

machinery. With the exception of dook engines, an@ one or 
wea paral. 0 — at — transit, this of col- 

been altogether It was 
Rae to eomnt for this, as the impediménts to be over- 
comme were not such as to prevent the suceepsful Sp sev 
of manual labour in drawing or conveying the materials. 
This most desirable result could not be tegjeoon accomplished, 
especially as regards youths now as come, who 
should be at school. The chief the successful a 
en of cape wy Papers or what Was technical ty 
tting coal or other min were the e 

state Te fae mine, irregularities of #he seam range rerrarying 

strata, want of room in their ae etions brittleness 


thin and Scum ene of soe | 


ae ae 


Se the motor, a bad be Seieeepnetn| 


ig on machinery to 
caiteesie thet the most shane part codon poms miner's work—holi 
or undermining the seam—one is naturally led to follow 
= pick. Whilst doing so it would be observed that a com 
siderable portion of his energy was necessary to in 
his pick in « horizontal ont ‘hus prevented him from 
is. full 


li by machinery, especi seams not exceedin 
ry dag ts Acca fir py, Sir tase A ; 
chines objectiona 


af 
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i 
if 


rgd ah the arrangement shown, these had | has 


been attended to. Ini adldition to other ad y there was 
shown an application of an endléss chain for driving the pro- 
posed machinery. Of course considerable friction would result 
from the intermediate pulley if carried far, but falls from the 
roof or upheaving of the floor of the mine, would not destroy 
oe medium of transmitting the power, as in the case of 





n ering with the ventilation of the mines. 
nit Dione ping machinery might be dis- 

Ta scone that breakages at present 
from the Sie exienendat natare of the existing machines 
he almost entintly avoided: ' aii 





to the Northern State Railway. the 

Railway is being made to the Sambhur Lake for salt, the 
first 50 miles being under construction. From this line a 
survey has also been made for a branch to Saltanpoor. In 
the north-west of . ee li have been made for a 


line to connect whose extreme westerly 
point is now hocinet omete Delhi Railway. 


Steel Rails in the United States.—An examination was 
recently made of a section of steel rail which had been in use 
on the Erie Railway in the State of New York ona rather 
sharp gradient, and over which 3,006,000 tons had 
The wear detected only amounted to gignd part of an ineb. 


bs Mont Conis Tunnel.—An official 





Basia Railways —In consequence of ‘the very large 
traffic which has been developed on the Moseow and Riazan 
Railway, it has been deemed advisable to lay down a second 
set of rails. This second line has been opened for traffic this 
month. The great success of the Moscow amd Hiazan line is 
a fact of some significance, and is ealewlated to induce 
sanguine hopes as to the future of Russiag railway enter- 
prise. 

The Belgian Coal Trdite—Large orders for coal have been 
received in Belgium on French account. Jt has 
impossible, however, to execute them all, figliveries by the 
Eastern of France Railway being now in 

Canada Air-line Railway. —The works of this undertaking 
are to be | ee ee as possible. 


via the Gra m of Canada i 
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© Abstract of ot Mining and Meheniaah 








| duriz = second half of J te great Moot Con Tuna 
fbr advan fe im. The len h remain- | 
of progres, ihe tun was hs and at 
rate of progress, tunnel completed 
: by. of the years) 7" DM danas 
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United States Patents.—The United States — 


patent law placing Canadien inventors on 
igor American, fa fer as patents fa the Usiited States 


myst? —The Orleans Railws Compan 
eongivted 6 hasey tavaal on be tae teens le Chine 
The Tulle and Brives or is 16} miles in length, 

of the Orleans; it was con- 


wt a Pa 










The 

i Tay php to pe sahae of 
pert r Year was 460,084/., and after 
making the of capital bed by the statutes, 
the net profit year amounted to 21,8461. 1 
pany contin ! ae am of the Marcinelle and 
collieries last , and the extraction of coal 


TA eadie a coon than ed on 


take part in the Franco- 
This is rather.a serious matter for the eon- 





va they will be able to obtain 
: ! of the gentlemen who have 
. Poser lie oxrvice. 


tat ag World.—Great Britain bas 41 iron- 


¢ Prahee, 28 ironclads and 20 floatin 
ees Ayo 2 OS Reena Se Austria, | 


clade? Tar and 6 monitors ; 


a 
to, so that weolng the repair of the broken cable the 
company’s business was got J accurately and without 
delay. The name of . sadioon’ Laders will 


b remembered i in connexion with the Crimean war of 1454-5-6. 


Lagvaar ag: age —The'Suez Cana! Company has sold 
in the Isthmugf Suez to the English Admi- 


Thee lands are si bd mear Port Said, on the banks 
of canal, and their extent is about three acres. 
Taowen anid dor them is said to be 26,400/. 

Western of France Railway.—The Western of France 


Railway Concdann is — pushing forward the works of 
the second part of the Paris and Dieppe line vid Pontoise. 
The distance from Gournay to hey tm ho miles; and after 








' | the completion of the direct line trom Dieppe, the total dis- 
’)}tanee from Paris to Dieppe will be red to 108 miles. it 
phereentueig 
Tut Nitinaovin Rovre—The United States’ 
BR alesse ted for an examination 


Captain Shufeldt will command the expedition, which is to 
be fitted out this month and leave in September. The 
Nicaragua route has long been considered by practical en- 
gineers to be the one destined for completion. The atten- 






tion of the first prominently directed 

to it by a by tive Emperor Napoleon while 

| he-was @ pris aati it may be hoped that, not- 

i eril, he will yet live to see in the 

ne ject for the advancement 

} of com he a satisfactory retrospect 
denied 


. pr 

Eorrria® Brestent.—One One of the earliest lessons taught 
by the war has been the uselessness of weapons of precision 
in the hands of unpractised and excitable troops. A gun 
that goes off by mere volition, as the Chassepot is said tu do 
under certain circumstances, eer 4 an expensive means 
for wasting ammunition. But, coolness, other qual. 





are y in order to convert ordinary svidiers 
inte marksmen. No amount of training would enable 
the Eyyptians, for instance, to use a rifle with much success. 


An average Egyptian can see nothing disiincily at a distance 
of more than 600 yards, and has no acuteness in detecting an 
object within as mapy feet. A recent traveller says that 
when the railway was ee age the utmost difficulty = 
found in a capable of seeing or recognising t 
pn a me only a 100 — off. Many can- 
the test. One man was nearly 
was not satistied that the 
: and, th at the colours. 


} hapless signal- 
ee: " rowething 
a bre eval 


ctens, which 
Bent.—Lali Mail 












2 of sof al kare bs ways now in course of in mania | 
been for the part I ‘and they have been 
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HORIZONTAL ENGINE WITH VARIABLE EXPANSION GEAR. 


CONSTRUCTED ON THE PLANS OF MESSRS. BABCOCK AND WILCOX, ENGINEERS, NEW YORK. 
(For Description, see Page 151.) 
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THE VICTORIA EMBANKMENT. 

In a recent article upon steam road-rolling, we 
pointed out the inconsistency exhibited by the Board 
of Works, who, while they professed to do all that 
lay in their power to encourage the use of steam 
rollers in the various London districts, yet set but 
a poor example themselves by using horse rollers 
only in forming the new roadway upon the Thames 
Embankment. The explanation of this inconsist- 
ency was supplied in a letter which we published 
in our columns the following week, and it was 
this; that the late Sir John Thwaites was ex- 
tremely anxious to use steam rollers ; that the matter 
had been made a subject for serious consideration ; 
and that but for one circumstance horse rolling 
would not have been thought of. Beneath the Em- 
bankment there exists a certain subterranean struc- 
ture known as the Metropolitan District Railway, 
and the engineering authorities of the Board of 
Works had of course to take this underground work 
into consideration ; which they did, with the result 
of finding that it would be unsafe to allow any load 
exceeding 10 tons in weight to pass over the Em 
bankment lest it should break through. As, how- 
ever, Mesars. Aveling and Porter had no engines 
under 10 tons, steam rolling was out of the ques- 
ticn. Hence the horse rollers and the present 
miserable road which at present crowns the Em- 
bankment. A bad road, however, is but a small 
evil, when compared with the fact that it is not to 
be available for loads above 10 tons, or with the 
disagreeable possibility of such a load being inad- 
vertently allowed upon the road, and breaking 
through into the railway beneath. We frankly 
confess that, had not our correspendent’s assertion 
been substantiated, we should have entirely dis- 
believed it, for some very good reasons. First, there 
is no possibility of a load passing over the Embank- 
ment road breaking in the roof of the railway, be- 
cause for nearly the whole of its length the 
railway is not beneath, but to one side of the 
road; secondly, the girder covering of the railwa 
is more than able to carry oe pes load ; ae | 
third, the Board of Works could never have sanc- 
tioned the construction of a work which should so 
set such narrow limits upon the usefulness of the 
Embankment. If our readers are not satisfied with 
these three reasons, they may.turn to the full details 
of the construction of the Metropolitan District Rail- 
way, we have published from time to time, and judge 
for themselves. They will find that the breaking 
weight of each of the girders carrying the roof is 
at the lowest estimate 120 tonsin the centre, and 
that the dead load upon each girder is equivalent 


tons weight required to break one girder, and as 

are at intervals of 8 ft., with brick 
arches turned between them, the weight of an ordi- 
nary 15-ton roller would be shared by two girders, 


212 Ln By margin s a 
to satis: e “engineering authorities” at 
Board of Works. 

Under these circumstances, therefore, it is scarcel 
fair to blacken the fair name of the District Rail- 
way. But wecan imagine a reason, and a very 
good reason too, why itation in using a steam 


concrete between 
and the made und beneath; and this concrete 
might have broken under heavy pressure. So we 
may come to the conclusion that despite their 
anxiety to impress the Metropolitan parishes with 
the importance and advan of steam rolling, 
the Board of Works judged it better to incur 
criticism rather than danger. 








SEWAGE PURIFICATION BY ABC. 
Messrs. SILLAR AND WiGNeER’s method of purify- 
ing sewage has, during the past two years, received 
an unwonted amount of publicity, and the “ A BC 
process” is by this time tolerably familiar to most 
people, thanks to the extended trials it has received, 
and, through the assistance of the public press, lay 
and professional, the latter being represented by 
The Engineer, which a few months ago was loud in its 
ee On May 27 that journal wrote, dpropos of the 
lastings Sewage Works, after describing the effect 
of the process upon the sewage of that town, ‘‘ We 
think this a complete and satisfactory proof of the 
great power of the ABC mixture to entirely de- 
odorise the sewage... . We have no doubt that 
this simple process is capable of wide adoption 
throughout this country, as well as on the Con- 
tinent,” &e. Turning, however, to the number for 
August 12, we read, referring to the same sub- 
ject, the following: ‘ A mere glance at the evidence 
fore us is more than enough to prove how inefli- 
cacious and crude is the A BC process, . . . There 
is scarcely one of these quack methods which some 
unfortunate local board or other has not been seduced 
into experimenting upon with the same results. . . . 
It is time these delusions were terminated,” and so 
forth. These very contradictory assertions, the 
former of which almost treads upon the heels of the 
latter, would be sufliciently striking had they been 
printed in the columns of a daily paper. But ap- 
pearing as they do in the pages of a periodical, 
whose motto is ‘‘ Consistency in Journalism,” the 
contradiction is worthy of inquiry, and it is quite 
time to attempt finding which of these statements is 
the true one, and we may be guided toa result by such 
evidence, unsatisfactory as it is, as can be obtained. 
When Messrs. Silier and Wigner first brought their 
process into public notice, the novelty and sensa- 
tional character of their proposition had possibly 
much to do with its early recognition; we were 
given to understand that the invention was pri 
cipally the result of a study of the habits cus- 
toms of the Israelites, as set forth in the Book of 
Deuteronomy, and that the inventors had drawn in- 
spiration from that chronicle. An unknown and 
mysterious mixture, named from the initials of its 
three chief ingredients, on being cast into the 
sewage, seized instantly the impurities, and, chang- 
ing their nature, precipitated them in flakes, uritil 
the water containing them was left, you were 
led to believe, pure and limpid. The solid matter, 
thus se ted, was to be dried and sold at a 
high price for manure. At a recent Conversazione 
of Civil Engineeers, we remember seeing col- 
lected a battery of bottles, containing samples 
of sewage from all parts of London, from Bays- 
water to Wapping. The exhibitor of these inte- 
resting speci had, of course, on hand # stoek 
of ABC, with which he constantly purified 
full of the foul contents of the af 
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neighbouring factory. 

In the same volume of Enaixerrina, page 129, 
we published a further statement upon the 
bility of the inventors on the Leicester e 
Here it was asserted that the effluent water was 


. & ton, containing as it did the most 
valuable fertilising constituents, and that, the 
most moderate computation.  oseurn of 100. Oday 
could be relied upon from the sale of the menu- 


guano. 
Pi elt eak scepmtironcte el the Rivers’ Pollution 
ommission was em in investiga the real 
merits of the vee at waren Bae the 
results at which they arrived were utterly at variance 
with those hoped for by Messrs. Sillar and Wigner. 
The process failed comparatively even in ita 
point—that of purifying the water from 
matter held in suspension. In a former by 
the Commissioners it was soseuinnapned thay die 
maximum amount of organic impurities held in sas- 
pension in sewage water upon its admission into 
not exceed 1 part in 100,000, 
ee, Sec ee ne 
mitted to process —- contained | 
more than 3 parts in the same quantity. With regard. 
to the influence of the ABC compound upon the 


sewage, the results were proved, b adie 
experiments, to be still} less ntiatactory 
nitrogeneous organic matter held in solution 
amongst one of the most active agents in ri 
llution, and we find that this is, under the most 
ee eee reduced ’ 
per cent. ing over various subsequent i- 
ments, cond by the Connie, not a 
Se ae ad oe lee: 
sewage with the ABC mixture empl é 
Leamington. This was, it is true, only o 


ri 


= 
ae 


> Leamington teste was nullified by the fac’, 
that river water was freely admitted into the se’. 
age tnt, the telah sefeesed 60 fo the Grave saliva. 
tory. The sample of sewage, ha been mixed 
in the due proportion with the ABC comrpound, 
was allowed to subside, and after two hours the 
ee was my ow away and analysed, 
an analysis sew ore treatment having 
also been made. (hae next peas.) oy 
From this analysis it is shown that the total 
soluble matter was increased by the addition of the 
mixture by 13.2 parts, that the organic carbon was 
reduced 37.5 per cent., that the organic nitwogen 
underwent no change, that the ammonia in- 
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left on evapora. 


Total solid matters 
trom, 


Organic nitrogen. 


Dissolved Matters. 


Suspended Matters. 





Total combined ni- 
trogen, 


i 


6 


Nitrogen as nitrites 
and nitrates. 





673 1.886 


London sewage collected 
- - 3.614 


May 23, 1870 é 
Ditto after treatment by 
A BC process ... oan 


| 
| 
| 
} 
80.5 
ventors could have advanced such statements as 
those to which we have already referred, and which 


we first published two years since. It was, as 


5.418 | 0 


' 
2.257 1.878 6.086 | 0 


we have said, asserted that 85 per cent. of the | 


ammonia and all the phosphoric acid were pre- 
cipitated, and upon this statement was based the 
commercial value of the process. 
ment is, to say the least, sanguine, we have now 


That this state- | 


ample evidence to prove, as well also as the other | 


confident assertion upon the market value of 
the dried residue, to . sold under the name of 
native guano, which we are told is worth 3/. 10s. 
per ton in the neighbourhood of Leamington. The 
Commissioners’ report upon this point is very com- 
ylete, and until disproved we may assume it to 
fe reliable. We 
at Leamington to be as follows: 
per cent. 
54.772 
45.225 
24.994 
196 
1,043 


Mineral matters .. ase Jen 
Organic and other volatile matters 
Carbon eco - eve bee 
Phosphoric acid 
Total nitrogen 3 
Ammonia 185 
otal nitrogen . one 2.36 
Two very different estimates may be formed of 


ive the analysis of samples taken | 


o 
bs 
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10.28 18.00 28.30 





6800 | Traces 


10.20 
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guano, or superphosphate manure, the “ native 
guano” stands thus: 
A BC. |Superphos-| Peruvian 


Ingredients per 
Manure., phate. | guano. 


100 parts. 





Combined nitrogen 

Equal to ammonia 

Phosphoric acid 
soluble phosphate of >| 3.26 
lime ... eos ose | 

Neutral phosphate of lime} 

Soda Salts ... eee eee eee ? 8 

Potash eee] ese eee iJ 


«| 1.605 AD 
2.050 0 


Ee 
ual) | 

| 
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17 
26.00 


7 


10,00 22 


The small proportion of fertilising material, which, 
according to these analyses, the A BC manure 
posses#es, would necessitate the application upon 
land, of a proportionately larger quantity than 


| either of the other two, these proportions, in fact, 


being as 160 to 55 of the one and 20 of the 
other. Independently of the cost of transport 


j and the delay, and expense, and inconvenience of 
- via be such an excess of fertilising material over 
t 


the value of this residue, a theoretical and a practi- | 


cal estimate. In the former case, the market value 


of the different fertilising elements being given, the | 


theoretical worth of the manure is obtained. 
with ammonia at 59/. per ton, and superphosphate 


Thus | 


of lime at 32/., the “‘ native guano” should realise | 


1. 138. 02d. per ton. But experience has shown that 
a totally different result is arrived at in practice. 


1e soil, it would appear from evidence, and upon 
the test of experience, that the important elements 
of manure are greatly reduced when mixed with a 
large quantity of useless matter, and it is this use- 
less matter that agriculturists are called upon to 
purchase at a considerable price. The only infer- 
ence to be gathered, then, from the investigations 
to which we have referred is that, by a costly and 
as yet an imperfect process, an inferior and dirt-en- 


| cumbered manure is produced, the value of which 


The Leicester sewage, treated with lime, gave a | 
theoretical value of from 15s, to 17s. per ton, yet | 


ls. per ton only was its selling price. 
necessarily infer, nor, we believe, would the Rivers’ 
Pollution Commissioners assert, that the A B C 
products must suffér a proportionate depreciation, 
ut there ean be little doubt that a wide difference 


exists between the price based upon chemical com- 


realise. Assuming, however, for a moment that 
L/. 13s. 03d. is not an excessive figure, it then re- 
mains to be seen at what cost the native guano is 
produced. And here we take, again, the results 
obtained by the Commissioners, and 
them in their report. Taking the work of one day 
at Leamington, we find that 2,523,520 lb. of sewage 
were treated by the “ A B C” in 8} hours; there- 
from resulted 1052 1b. of mud retained in the tanks, 
or gths of the total matters held in suspension by 
the sewagé. ‘To precipitate this quantity, 1834 lb. 
of ‘A BC” were added, of which 1201 lb. were 


We do not | 


is less than that of the precipitant employed. And 
as a natural consequence the effluent water which 
is passed off after the precipitation, is heavily 
charged not only with impurities injurious to any 
river purification, but containing also the most 
active elements of fertilisation, as well as valuable 
component parts of the compound employed for the 
separation of the “native guano.” These results 


| falling short of the first sanguine anticipations of 
position and the actual amount the manure will 


| the recent suggestion that, by a ju 


 yogeey by | 


the advocates of this system, have probably led to 
dhetinas combina- 
tion of dry manure and sewage irrigation, the golden 
mean could be struck, and the very perfection of 
sewage utilisation attained. But so long as we 
have the facts before us which have been so clearly 
put forward in the report to which we have referred, 
there seems to be no way of avoiding this difficulty 
that an extreme cost is required to separate the solid 
from the liquid portion, and until some sufficiently 


| cheap method be devised, it would be simply im- 


arrested with the sewage deposit, the remainder | 


having been swept away, for the most part in solu- 
tion, with the effluent water. There remained, 
therefore, 2253 Ib. of solid matter. To this weight 
7.46 per cent. should be added to bring the manure 
te its exact condition as an article of commerce, that 
proportion of water being contained in it. We 
thus get a total of 2435 lb., the theoretical value of 
whick, calculated upon the basis before given, is 
l/. Ida. 9d. 

Now the actual value of the material used in 
“precipitating the 1052 lb. of sewage was 1/. 18s. 5d., 
a portion of which was not lost, being retained 
in the 1208 Ib. of ABC recovered. The fertilis- 
ing value of this quantity is theoretically 11s. 7d, 
leaving the assumed value of sewage obtaincd 1/, 
3s. 2d. But to gain this result we have seen that a 
sum considerably larger was necessarily expended, 
andl tw Gite of coum bes to be added the expenses 
of labour, the deterioriation of plant, the cost of 
working the same, and the interest on capital em- 
ployed. And, of course, when we bring the 

\unarket value of the magure to practical) figures, the 
‘deus will be v. increased. ‘ith regard to this 
sactaal value it is somewhat difficult to amive at 








possible, with any regard to economy, to go through 
so much to gain so little, to precipitate at such a 
sacrifice a small proportion of the whole. We do 
not say that there is no practical merit in Mesars. 
Sillar and Wigner’s system, but the arguments ad- 
vanced against it in its present form of working 
are so overwhelming, that the advocates of the 
process will either have to disprove them conclu- 
sively in every detail, or will be forced upon the 
admission that they have yet to learn the real 
A BC of sewage ventilation. 


INDIAN RAILWAYS. 

Ir is now just twenty years ago since the first 
sod of an Indian railway was turned. At that time 
it was decided to confine operations to two small 
experimental lines, 150 miles in length, one of 120 
collet in Bengal, the other of 30 miles in Bombay. 


| In four years these were opened, but before that 


time arrived, Dalhousie, then Governor- 
General, had proposed, and the home authorities 
had approved of, the system of railways which is 
now @ ing completion. At first, only three 
companies were employed to carry out works in 
each i , but, subsequently, other lines were 
grafted upon the original system, and additional 


@@>solute conclusionn Compared with Peruvian | companies were formed. Thus, there are now nine 





com en im constructing and working 
railways in India. The first seetion of line in India 
was 214 miles belonging to the Great Indian Penin- 
sula Railway Company, which was opened in 1853. 
In the following year the East Indian Railway 
Company opened 37} miles of their line, and in 
1856 the first portion of the Madras Railway, 65} 
miles in length, was completed. By 1860, ten years 
after the commencement of railway operations in 
India, 8364 miles were in working order; in 1865 
there were 33683 miles opened, and at the present 
time the extent of completed railways in India is 
4628} miles in length. By far the greater portion 
of this consists of a single line only, the portion 
laid with double lines amounting only to 479 miles, 
of which 203 miles is on the main line of the East 
Indian, 256 on the Great Indian Peninsula, and 20 
miles on the Bombay, Baroda, and Central Indian 
Railway. ‘The most important event which has 
marked the history of Indian railways during the 
past year is the junction of the Great Indian Penin- 
sula and the East Indian Railways at Jubbulpore, 
whereby the whole breadth of the Peninsula is 
spanned at its widest part, and Bombay and Cal- 
cutta, as well as Bombay, Delhi, and Lahore, are 
brought into railway communication with each 
other. The East Indian Railway has been opened 
to Jubbulpore since 1867, but unforeseen delay oc- 
curred in the completion of the works of the Great 
Indian Peninsula Railway, and the long-desired 
junction of the two lines has been deferred in con- 
sequence. The works have lately been pushed on 
with great vigour and rapidity, and although there 
is still much to be done before the line can be con- 
sidered thoroughly completed, it was sufficiently 
advanced to admit of the ceremony of opening 
being performed by the Duke of Edinburgh and 
the Viceroy on the 7th of March last. The occa- 
sion gave rise to proceedings of much interest in 


|which the Governor of Bombay, the Chief Com- 


missioner of the Central Provinces, Sir Sala Jung, 
the Minister of His Highness the Nizam, Maha- 
rajah Halkar, the Maharajah of Rewah, the Rajah 
of Mijhere, and other functionaries took part. The 
line in question proceeds from Bombay up the 
Thull Ghaut, rid Jubbul re to Allahabad, thence 
it follows the valley of the Ganges to Calcutta. 
Before the end of the present year a more direct 
route will be opened for the latter part of the line 
by the completion of the chord line of the East 
Indian Railway to Luckeserai, rid Raneegunge to 
Calcutta. The distance from Bombay to Calcutta 
by the present route is 1470 miles. It will then be 
1400 miles. 

The year 1869 saw the addition of 261 miles of 
railway to the already existing lines in India. At 
the close of 1868 there existed 4017 miles of open 
railways, which was increased to 4278 by the end 
of 1869. ‘The addition during the year consisted of 
30 miles on the north-west branch of the Madras 
line, and of 231 miles on the Delhi Railway. Since 
the end of the yeara short branch of 8 miles, which 
has been constructed by Government, extending 
from Jhellum on the Great Indian Peninsula Rail- 
way to the cotton mart of Khamgaon, and 25 miles 
more of the Delhi line have been opened, besides 
692 miles, between Sholapoor and Goolburga on 
the south-east branch of the Great Indian Pen- 
insula Railway, and the Jubbulpore line before 
mentioned. The short extension of the Baroda 
Railway across the Saburmuttee river, and 2 miles 
beyond, was also opened on the Ist January last. 
The whole length of railway now open in India is 
4628 miles. e length of line at present sanctioned 
for construction in India comprises 6249 miles, of 
which 6005 miles belong to guaranteed companies, 
216} miles are State lines; and the Nulhattee, a 
subsidised line, is 27} miles in length. There re- 
main consequently 15194 miles yet to be finished. 
Of these several are on the eve of completion. The 
chord line of the East Indian will be finished in the 
course of this year. The line between Madras and 
Bombay, with the exception of the bridge over the 
Kistna, should also be opened nextcold season. The 
Dethi line will probably be completed. The Oude 
and Rohilkund Company will open their first sec- 
tion beyond Lucknow, and the extension of the 
Eastern Bengal Railway to Golundo will, it . ex- 

ed, be ready for opening in the course of the 
ou year. has also been made with 
the Punjab State Line, which, with the exception 
of a few diversions, is to one half of the 
trunk road. The limes which foes the system of 
railways for Oude and Rohilkund have now al! been 
sanctioned and staked out, and the earthworks 
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have been formed over many miles. The bridges 
also have been put in hand; and permanent way 
material taken to different parts of the line. The 
Bombay, Baroda, and Central India, and the Great 
Southern Railway Companies have made every pre- 
paration for carrying out with vigour the extensions 
committed to them; and the Carnatic Company, 
which has taken the place of the former Indian 
Tramway Company, is making the suryeys for the 
extension of the line to Cu and is about to 
convert the narrow gauge line between Arconum | 
and Conjeveram into a first-claga railway with the 
standard gauge of 5 ft. 6im. aan eee 

With regard to lines an mids of Goyernment, 
and which are termed “ ilways,” one—the 
Calcutta and Canning Town-+was surrendered by 
the company which constructed it to the Govern- 
ment ; another—the and Kiamgaon— was 
executed under the . of’ Government 
officers in the space of niti@’ and is being 
worked by the Great Peninsula Railway 
Company ; the third, viz.,the Lahore and Peshawur 
line, is being laid out ee bw the 
superintendence Of Mr; » ; lines 
which are now bel ae sped tp oan teoreanens 
in view to their early cowhnencement gre; Ist, from 
Delhi, in a southerly direction, to Réwaree, with a 
branch to Furrucknuggur, wheré Waluable brine 
springs exist ; 2nd, from Agra to Sambbur salt lake, 
and on to Ajmere, forming a juhetion at some point 
to be determined on with the above-mentioned line 
from Delhi; 3rd, from Mooltan, by the valley of 
the Indus, to Rohree; 4th, from Koolburga ‘to 
Hyderabad ; 5th, from Karwar to Hoohblee, Wo 
estimates have yet been made of the cost of the 
lines to be wmdertaken by Government, nor hast 
been considered mecessary to make any special pro- 
vision for the raising and issuing of money for the 
purpose. The line between Goolburga and Hy- 
derabad, above mentioned, is im one sense a state 
line, although not paid for by the Government. 
The gratifying announcement has lately beem made 
by the Government of India that Sir Salar Jung, 
the chief minister of H.H. the Nizam, has engaged 
to provide a million of eapital for the construction 
of this line, which is to be executed and managed 
by the Indian Government for the Nizam. The 
Government have at the same time communicated 
the fact that H.H. the Maharajah Holkar has also 
arranged to advance a million sterling for the branch 
to Indore from the Great Indian Peninsula Rail- 
way, the British Government allowing him 44 per 
cent. interest upon the loan, and dividing with him 
ratably, on the share of the outlay contributed by 
him, the profits over and above that rate. 

The 4628 miles of railway which are now open 
in India, have cost about 79,000,000/7. “he 
total amount expended up to 3lst March last 
amounted to 83,444,147/., but this includes the cost 
not only of the open portion, but also of many miles 
still in course of construction. The gross receipts 
last year were 5,709,382/. as compared with 
5,320,7237. in the previous year, and the net 
receipts were 2,520,952/., and 2,522,622/. in the 
two years respectively. The railways were thus 
earning last year at the rate of about 3/. 48, 6d. per 
cent. per annum on the capital expended on them, 
1,380,000/. short of the teed interest payable 
on such expenditure, and 1,412,919/. less than the 
amount paid for guaranteed interest on the whole 
capital raised, including that employed on unopened 
lines and the unexpended ion as well. The 
number of passengers carried during the year was 
16,011,633, compared with 15,066,530 in the 
previous year. e amount of goods traffic was 
2,588,513 tons. The train mileage was 12,318,086 
last year, and 11,980,319 the year before. 











TRAFFIC MANAGEMENT IN AMERICA. 
Tue interesting and valuable information con- 
tained in the following article has been collected 
by an American engineer in fulfilment of a promise 
made during a visit to this country, and as the de- 
tails of tratlie management are ry ete ete oe 
cellent, and marked by muny specialities, it is be- 
lieved that 4 description of the system pursued upon 
a représentative ralway of the United States, such 
as the Pennsylvania tral Railroad, which has 
been chosen for an , may afford many sug- 
gestions that might be f , while it exposes, at 
the same time, many peculiar shortcomings. 
Tt must be premised the article that 
the American in place of ish nomenclature is em- 
loyed. It frequently oceurs that American names 





ve a distinctive meaning. Thus, a passenger car 


corresponds to, but is not a carriage, a baggage car 
is not a luggage van; a freight car is not a wagon, 
while a box car is understood to be a freight car 
with elosed sides aud roof, and an open car is under- 
stood to be a freight car without sides or top. All 
these cars are understood to Miive two trucks (or 
bogies), generally with four wheels each, but some- 
times with six. , There are alsofreight, coal, or dirt 
cars with but four Ly eg soem bogies. 

From the ‘of the West Philadelphia pas- 
senger dept of Pennsylvania Central Railroad, 
there depart each day the following trains; each 
train having, as a general rule, the number of cars 
stated, the trains called local, making all the 
** stops :” a i? a ue 


i pale” 2408 miles. 

2 passenger cars to Pittsburg ... 355 

lst ab 8.90 axe. Be e Lockhaven ... 230 

Leeal tain. ly’ » _. Chambersburg 150 
1 car with mail apartment 


to Roe 
Total, 6 cars with engine and tender, 259,000 lb. dead load, 
312 ft. long. 

B protease ar 458 

Sad at 11 a.m. ” arrisburg ... 107 
Local train. {send 

at 

Total, 4 cars with engine and 
259 ft. 

0 oo. 823 


Srd at 12.30 pin. Hecooethe gina ~ 


for points beyond, shifted 
ee oow “ee 
, 283,000 Ib. dead load, 


Fest cxpooms Ee carto Chicago ... 823 

This train takes from Mantua Junction, 1 mile from depdt. 

Miles from N. Y. 

1 passenger car to Pittsbar, we 446 

The New York } t Cheslanatd ... 767 

train of ” 3 = oo 918 

Total, 7 cars with engine and tender, 349,000 Ib. dead load, 
428 ft. long. 


4th at 1250Pr.m. (3 ne -laamenay Paoli Station... 21 
Local train (1 baggage ” - >. os 
Total, 4 cars with engine and tender, 223,000 Ib. dead load, 


259 ft. long. 
6th at 2.30 p.m. { momen cars to Harrisburg ... 107 
Loeal train. 1 aggage ” ” oo. 2 
Total, 5 cars with engine and tender, 259,090 Ib. dead load, 
312 ft. long. f 
6th at 4.10 p.m. 


4 gercarsto Columbia .. 81 
Loca) train. 1 reer 7" ” ice OO 
Total, 5 cars with engine os tender, 259,000 Ib. dead load, 


7th at 5.30 p.m. { sanmegralions Parkesburg ... 45 

Local train. 1 baggage is n a. 

Total, 4 cars with engine and tender, 223,0001b. dead load, 
259 ft. long. 

8th at 7.10 e.m. §3 ger cars to Paoli station... 21 

Loca! train. 1 Coenen as ‘ie ae. ae 

Total, 4 cars with engine and tender, 223,000 Ib. dead load, 


269 ft. long. 
2 passenger cars to Pittsburg .. %56 
Oth at 8. rm. J) 2 sleeping » = oe $355 
Fast express train} 1 os » Chicago on» 823 
1 baggage » Pittsburg ... 355 
Total, 6 cars with engine and tender, 322,000 Ib. dead load, 
380 ft. long. 
(2 passenger cars to Pittsburg ... 356 
| 1 sleeping pA po phi pd 
oth at 10.90 vw.) {DARBMBS oS 
Fast express train | 1 express baggage pa we 355 
Lpassengercarto Erie ... .. 453 


1 amo | »  Renvoo eve 257 

Total, 8 cars with ae, and tender, 366,000 Ib. dead load, 

The express baggage car is chartered and loaded 

by an express company (Parcela Express Company, 

Limited), who undertake the forwarding de- 

livering of drafts, specie, valuables, and small 
packages. 


1 passenger car to Pittsburg 355 
lemigrant , " 8565 
1ith at 11.30 p.m. | This — a from Mantua 
i t and j i from 
5 etal Hscacaabed 


6 emigrant cars to Pittsburg 


I baggage » ” oe 446 

Total, 8 cars with om — 817,000 Ib. dead load, 
5: . , 

There is run upon the road also one train, which 

does not leave the West Philadelphia depét, but is 

a through train from New York, passing Mantua 

junetion (1 mile from depot) at i. 


express baggage car to Pitteburg 446 
(| Scoping ont 0s Cincinnati 767 
1 . » Louisville ws 866 
Fast express train H » ww» Chicago... 913 
lows o¢ia, =e 
an | » _ St. Louis 1084 
Total, 7 cars with engine tender, 330,000 lb. dead load, 


56 persons. 
ae weight of 26,000 Ib. 


446} men. Excursion trains are 


:| tieulars refer only to the « 





most invariably 
for a berth in the sleeping car is a small addition to 


passage price, passengers are permitted 
the four (or two berths) when they hold and pay for 
only one “ticket.” The sleeping varepees towed 
ave to carry sixteen to seventeen persons : 
The dead weight of these cars is 45,000Ib., and 
they make up in the train to 58 ft. of 

e emigrant cars have a dead weight of 32,000 Ib. 
and make up in the train to about 47 ft. of length. 
They will carry and are loaded with, on the Western 

i The and mail cars have 
make up in the train 
to 42 ft. of length. 

An express passenger engine and tender without 
water or fuel oulahe 71,000 Ib, and makes up in the 
train to about 58 ft. of length. It carries when 
full 20,000 lb. water, and 6400 lb. coal ; the av 
weight of water and coal on the road is 18,000 Ib, 
The dead weight of engine and tender on the road 
can be taken to average 89,000 Ib. 

In running a passenger train upon the road there 
is employed the conductor (ticket collector), upon 
whom rests the charge of the train, and all ns 
are supposed to act under his direction. en- 
gineer and fireman (engine driver and stoker, the 
baggage master (porter in the luggage van) accom- 


panying the baggage car, and two brakemen whose 
lace is upon the platforms of the mger cars.. 
he brakemen the stations, each calling in two 


cars ; they assist passengers in alighting from and 
getting in the cars, they keep up the fires in winter 
and act. as @ police on the cars to which they belong. 
Besides these upon the sleeping car, there is a special 
conductor for each one or two sleeping cars on the 
train, while each sleeping car has a porter (or 
valet). 

A mail agent (a U.S. official) accompanies the 
mail or mail apartinent baggage car, and an express 
man (the Express Co.’s employé) goes —_ the 
express baggage car whenever an em are 
attached to atraia. The service of the main depét 
is effected by the following officials.and employés : 
First, the road officials, having a general charge, are 
the heads to whom all business is referred. The 
general agent of the division, Mr. G. C. Franciscus ; 
the general baggage agent of the road, Mr. Samuel 
Carpenter. Secondly, the officers and employés 
appertaining to the station. The depdt t 
ee ange Mr. RK. W. Marshall, inder whose 

irection is the baggage-master, whose duties are 
those of a parcels and luggage-booking clerk, amd 
who has two men to check baggage, and four 
to handle the same, as a complete day avd 
night gang. ‘The ticket agent (booking clerk) v/ho 
has three assistants; the gatekeeper (one) amd day 
watchman (one); three night watchmen and four 
office porters or messengers. Two are insp ctors, 
who examine the running gear of eech ving or 
departing train, and aid in coupling up toe cars. 
Two signalmen (one day and one nigh? ). 
finally, the two crews of a small tank ‘engine for 
drilling the cars, each “crew” consisting of an en- 


‘| gineer (driver), fireman — ancl he tper, or six 


men in the twenty-four hours, The er tire number 
of persons about the depét, therefcwe, is thirty-one 
u‘mt, and the com- 
of trains here is that which is 
ollowed when no unusual event causes an increased 
number of passengers to present themselves. It 
often happens that an extra ps asenger car must be 
put on—sometimes four or five, and even so many 
as eight extra r cars have been connected 
to one of the meena tg fo ox — . 
i tra ips. 

number of trains that arrive, and their composi- 
tion on the average of co'srse exactly ec 


to the ones. And the ur at the 
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=— 
passenger and five sleeping cars which depart from 
the depét will take away 1070 each day 
of twenty-four hours, and that the run of yr 
tures pr pend. for regular work only is 2140 
persons cach day. [We neglect the 5 y trains, 
which are two ial ones to Paoli station and the 
8 p.m. Cincinnata express. | 

At times when special trains are arriving, or when 
the traflic is very heavy from any cause, the number 
of persons passing through the depit may be as 
many as 3500 in a day. "The depét (buildings of 
the station) from which this service is performed is 
a temporary one, a mere wooden shed, which, exclu- 
sive of offices, is 355 ft. long by 52 ft, wide, having 
two tracks, laid the same distance apart as upon 
the running line, with outside platforms on the same 
level as the tracks. One of the platforms on the 
departure side has 20 ft. width, and the other, on 
the arrival side, has 14ft. width. The cars are 
drilled in and out, and deposited in a separate shed. 
The booking offices, waiting rooms, and the other 
offices are small and incommodious one storey, 
wooden, temporary buildings, covering about 60 by 
80 ft 

The depéts at the minor or way stations on the 
line of road have but one attendant—an agent who 
performs all the duties of booking clerk, luggage 
porter, signal man, and telegraph operator. Depots 
at villages of 3000 to 6000 inhabitants generally 
have two men, whose time is occupied, when the 
passenger trains are not arriving or departing, upon 
the freight (goods) receipt and delivery. At larger 
towns the force required bears nearly the same 
proportion to the number of travellers as it does at 
the West Philadelphia depét, that is, one employed 
to each 35 or 40 passengers arriving or departing 
daily. Of course, at depits near the city of Phila- 
delphia, which are used mainly by persons having 
their place of business in the city, this proportion is 
not needed, and one employé to each 80 or 90 
persons is ample 

From the West Philadelphia depét, in the 
year 1869, there was checked 58,567 pieces of 
baggage. Much the larger number of pieces 
are checked upon the fast express trains, and 
notably upon the one at 8.0 P.«., called the Cin- 
cimmati express, on which it appears from the 
hooks that 60 pieces each train are a low average. 
On Sundays this train takes all the long travel, and 
quite 80 pieces may be estimated. This gives 4160 
pieces on the Sundays of 1869, and leaves 54,407 
pieces for the 313 week days, or 177 pieces as the 
daily average of baggage checked out. From all 
the data, the total load of an average train can now 
be estimated. Excluding the emigrant train, the 
average of passenger trains is seen to be composed 
of 5yy cars of all sorts, and with the engine and 
tender, fuel and water, to weigh 278,000 Ib. rvuning 
dead (or unpaying) weight, and to make up to 332 ft. 
in length upon the track. Each train, on the 
average, transports 104 engers, weighing, say, 
13,000 Ib., one half of whom carry hand parcels of 
an average weight of 15 Ib., say, 750 lb., and there 
is an average of 17] pieces in the baggage car, 
which may be taken to weigh 100 Ib, each or 1775 Ib. 
The tao express baggage cars take on the average 
20,000 \'b., and the mail and mail appointment cars 
take abo ut 3000 Ib. of mails. The sum of these two 
divided ipxto the eleven trains, gives an average of 
2100 Ib. te: each train. The total weight of passen- 
gers, their hand and heavy baggage, with the ex- 
press and inail matter to each train, therefore 
averages 17,\525 Ib. of load requiring transportation, 
278,000 to 17 ,625==16 of dead weight to 1 of pay- 
ing weight, very nearly. The emigrant train 
exhibits much better. It was stated to weigh 
317,000 Ib., and from the data given it carries an 
average of 330 passengers, or, say, 42,9001b., with 
15 pieces of baggege of first-class passengers, 
1500 Ib. ; and, say, 80 lb. of luggage to each emi- 


grant; on the avera,¢ve, say, 24,000 Ib., giving a | cylinder. The engine 


total of 68,400 Ib. of load requiring transportation 
=4} of dead weight to 1 of paying weight, very 
nearly. But this train: returns east nearly if not 
quite empty, so that the ave: transport of weight 


upon it, both ways, is lat about 35,000 Ib.=9 of |" 


dead to 1 of paying weight. 
(Te be con tinued.) 


Surrevriioise.—On the Tyne and Wear shipbuilding is 
still pretty brisk, but there is a falling off on tho Tone 


Tas Dayvpe—An official states that the depth of 
water on the: Salina bar is 19 ft., at the worst shoal im the 
river a depth of 15 ft. 6 in. is reported. 


FOUR-HORSE SEMI-FIXED ENGINE. 


CONSTRUCTED BY MESSRS. BROWN AND MAY, ENGINEERS, DEVIZES. 


We illustrate, above, the 4-horse semi-fixed engine con- 
structed by Messrs. Brown and May, of Devizes, which took 
the second prize for its class at the recent competition at the 
Royal Agricultural Society’s Show at Oxford. The engine, 
which is of very neat design, was described by us on pa 
59 of the present volume; but we may repeat here that the 
cylinder is 7y, in. in diameter by 12 in. stroke, and that the 
engine is fitted with the simple and efficient feed-water heater 
which Messrs. Brown and May have for some time past ap- 
plied to all their portable engines, and which was illustrated 
and described by us on page 526 of our sixth volume. The 
engine at Oxford ran 3 hours 9 min., “ mechanical time,” 
with a consumption of 56 lb. of coal while developing 4 horse 
power on the brake, this being equivalent to a consumption 
of 4.44 lb. of coal per effective horse power per hour. 


AN EXPANSIVE DOUBLE-CYLINDER 
PUMPING ENGINE.* 
By Mr. Ayprrw Barcray, Kilmarnock. 
Tax improvement which the author intended to effect on 
the pumping engine was to adopt the double cylinder system, 
which had been found so efficient for other purposes, and so 


walking beam, and consequently the expensive foundations 
and house uired for it, and to substitute in its stead an 
overhanging lifting beam, such as he had already successfully 
applied in many parts of the country to single cylinder en- 
= He was aware that double cylinder pumping engines 
ad already been tried by more than one party, but some of 
them were very rude structures, and all of them had the 
objectionable beam and its necessary 
The principle of the engine was to admit high-pressure steam 


power, after exerting which it passed into a 


the marine or ordinary land engine fitted with double cylin- 
ders that operation went on at both ends of the cylinders, 
the steam which had done duty on the top of the piston in 
the small cylinder passing to the bottom of the piston in the 
largo cylinder, and the steam which had done duty at the 





piston in the small cylinder passing to the to 
of the piston in the large ejinten, ond so on Stnenaatehy, 


But as the pumping engine was only required to do duty in | 
i hes - t. In | 600n to be connected with Europe, despite the puerile ex- 


one direction, the arrangement was somewhat different. In 
it the steam was first admitted to the bottom of the small 
cylinder, and when the piston had reached the yz he the 
stroke the same stean»was admitted at the top of same 

lind ine, being then in equilibrium, descended 
with its own gravity. When the pi had 








| —— cut off quicker. 
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expensive buildings. | 
from the boiler into a small cylinder where it gave ite di | valve would not fall as fast. Mr. Barclay’s 

Soe linder | 
and utilised the expansive power still left tn the shea In | 
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engine possessed all the advantages of the beam engine, and 
was nearly as cheap as the direct-acting engine, without 
closing up the mouth of the pit like the direct-acting one. 
All the building required was a broad enough base, and 
sufficient weight in the foundation under the cylinder to pre- 
vent it from working its way into the ground. The large end 
of the beam required no building od aren , as it was four 
times as long from the centre of the large cylinder to the small 
end of the beam where it was suppo! by the rocking centre. 
The price of the compound engine would be much the same as 
the Cornish engine, but he was confident that an — such 
as he had described would cost much less than the latter. 
Mr. Stevenson (Airdrie) thought Mr. Barclay’s engine was 
just as as the Cornish engine, but no better. Perhaps 
it had the advantage of being cheaper; but then it was de- 
fective in this respect, that the piston speed was much slower 
than in the Cornish engine.—Mr. Barclay replied that, if 
he were allowed to put on an e ive slide valve, to make 
it condensing to jacket the cylinders, and to cover the boiler, 


| he was perfectly satisfied he would beat the Cornish engine. 


— Mr. Stevenson agreed with Mr. Barclay in this expectation, 
but added he was just as confident Mr. ) nd 
the Cornish engine much more by lengthening 


Mr. Barclay also read a short paper on “ An Expansive 
High-Pressure, Cut-off Slide Valve.” He exhibited a full- 
sized model of a 9-in. engine. The front valve, he explained, 


successfully used as a marine engine by Messrs. Randolph, | —_ 


Elder, and Co., and others, and to dispense with the ponderous | 


| had 2} in. of travel,'and the back valve 4in. The port in 


the front valve is a little wider than the port on the cylinder 
to allow the valve to have more travel, as in high cutting 
off the valves are moving in opposite directions, and conse- 
he valve is full open by the time 

piston travels ljfin., it remains full open for the next 
2} in., and is shut off while the piston travels lin. A crown 
Ive purpose, in 
bringing the valve under the notice of the meeting, was to 
show that they did not — to adopt Cornish valves or 
Corliss valves to get the full benefit of expansion, as cutting 


| off can be done to perfection by a simple modification of the 


common slide valve which, in practice, has been found uF 
far the most simple and the least liable to derangement of 
the valves hitherto tried. 





: “Speaking of telegraphs, we are likely 
clusiveness of the Government. A Russo-Danish com i 
bringing down a cable from the Amoor, i 
marine Telegraph Company i 

Singapore, Hongkong, and up 

course of a short time. To neither 

Pekin officials allow the right i 

of the cable. All they would 


i, where 


te ph wires in the foreign settlement of 

we a ee Two of the 
companies have telegraphic communication along 
Feberduad tena take heed offices and their 
and the municipal council have connected the several poli 
stations in e similar way. The wire runs through i 
population of some 100,000 ; I have not 

people, who are ted by their rulers to 
Speed te-eihaqnegin, have ave 


regarding the wire otherwise than with curiosity.” 
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AN OLD RAILWAY SCHEME. 
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At the present time when so many devices are being 
brought before the public, having for their object the eheap 
construction of railroads, and more especially in the form of 
elevated railways of various kinds, we think the follow 
description and illustration of a single rail elevated rai 
will be found interesting. It is taken from the Joursal of 
the Franklin Institute tor June, 1837, and was designed and 
patented by one William Emerson, of the United States. _ 

“ The general construction of the single rail is the same with 
that for whieh letters patent were obtained by a certain 
Henry R. Palmer, in England, in the year 1821. This single 
rail is elevated upon posts set in the ground, the rail being 
secured on the tops of the posts, and covered with an iron 
plate on its upper side. ‘The strength of the rail must be 
such as to sustain the load which is to bear upon it, and this 
will be governed by the distance of the posts apart, which 
support it. The accompanying perspective drawing, Fig. 1, 
represents the rail, supported upon posts, and covered by the 
iron rail plate. The post may sometimes be morticed into a 
ground sill, but as ground is generally ungven, and as the 
mode of constructing railroads is intended to obviate the ne- 
cessity, in the greater number of cases, of excavating and em~ 
banking, by giving the posts the proper length to reach this 
level of the rail, a zontal ground sill can rarely be used ; 
and it is desirable to be able to fix these posts firmly at their 
lower ends, by means which shall be adapted to uneven 

und, be efficient without being costly, and be well caleu- 
ated to keep the posts in a vertical position, and allow of 
their adjustment when necessary. To effect this I take 
trunks of trees, from which I hew off a portion of one side, so 
that they will lie along against the poste, as shown in the 
transverse view, Fig. 2 at F. These logs may be rae yon 
tially or wholly in the ground, and they must be bo to- 
gether by bolts or cross ties in any convenient way. Be- 
tween the vertical posts and the above-named logs I insert 
wedges, H, H, by the driving of which the posts may be at 
any time firmly fixed in a vertical position, and regulated as 
may be desired. When the vertical posts are of consider- 
able length, lateral braces must be used, and these may rise 
from cross sills, which rest upon the trees or logs, and which 
may serve at the same time as cross ties to those logs. 

“ Where it has been proposed to use a single rail, such as I 
have described, it has also been intended to construct a car 
or carriage, consisting of two parts, to be suspended from the 
rail, one part on each side thereof, with wheels between them, 
near their tops, to bear upon the rail in a manner 
to that shown in the transverse view, where I I are the two 

of the car or carriage, and J one of the running wheels. 

he main improvement which I have made in this part con- 
sists in the employment of guide rails, K K, which run along 
on each side of the posts, to which they are firmly fixed. 
These may ordinarily be placed about 3 it. below the top of 
the rail, and opposite to them. Upon each section of the car 
or carriage are placed friction rollers or wheels, L L, which 
— run free of the guide rails, but come into contact 
t with when, from any cause, the i more 
towards the rail on one side than on the other. Other modes 
of fixing guide rails and friction rollers may be devised, 
which will be substantially the same in operation as that 
above described, as, for example, there may be an edge rail 
running along under one section of the car or carriage, sup- 
ported by arms from the vertical posts, and two friction 
rollers, attached to the underside of the section of the car or 
carriage, may bear one on each side of such rail or plank. 
Such a plan, however, would not, in my opinion, be equally 
good with that first described, and I give it, therefore, merely 
as an exemplification of one variation of my plan. The 
turnouts which I intended to use resemble those described by 
the aforenamed Palmer, and I do not, therefore, claim any- 
thing new in this part of the structure; but what I do claim 




















sort of estimate touching the probable period of its exhaustion, 
that the subject would nemen be he sions Mansibene; yet little 
or no allusion has been’made to the enormous waste, which, 
in almost every instance may be*noticed in our colliery 
operations, as in the masses of material suffered to accumulate 
in the pit—frequently the spontaneous source of deplorable 
consequences — and in the consigning of much valuable 
mineral to the mound or waste heap. The importance of this 
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on the platform, B, from which 
to the platform, C, and so on to the Dand Es the 
momentum which the coal gee wen day wid 
openings, B', C', D ; whereas the bat and dirt, being denser, 
and moving with friction on the platforms, and, con- 
pa noo | Ayu sufficient momentum to the 
spaces, through at B',C!, D'. As the the 
odo dae ane 
@ wider aperture, hence 
Saisie a aan ee = 
of pning through st When tes noomsary forther 
x is to 
retard the bats, V-shaped of wood may be placed 
transversely on either or any of the platforms, as shown at 
fem Bist Soca’ ete ks tag eae 
other impurities that fall the openings BY Oni, 
are carried by water down an and 2 
I and K, Fig. 3, and further and effectually ray 
process. The platforms may be in number 
and and any one or more of them made to act 
fa gent henna vpernenid shag dagrrnaens tha mayne sm 
appliances 4 or screening water are 
igual vere mets Fi 3 and 4. 
K,isa or channel down which the refuse from 
the screens of the separating Fig | and 2, posnse 
to be further separated by , Which is cither supplied 
from a suitable level above the trough or or pumped 
with the required pressure, and conveyed by the hose, 
Se 9 Geo nome SS Jet, i and & Cncene ae Snaeeae 
foree upon the matter, N. The mechanical force of 
wat cogil eapied of the eval from adboeing” r 
very com: i of 
bat or clay. The slack, bate, and water ponies hyo ed 
lower part, K, of the trough are received on the screen, P, 
ag ey rem ag phe «alec Pail pt pe doe 
cline, Q, into the , RB, while the water and small 
papel 
screen, P, 
st the on Sh 
hose, are 
wrt en fhe 
attendant, w e 
ing the jet, O, cua Loop 
the screen, P, clear; the 
box, 8, senionag the 
slack and bats 
through the screen, P, 
has a trap or valve, T, 
at ite bottom (or side). 
When the trap, T, is 
closed, the slack and 
water flow down the 
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Yours 
Birmingham, August, 1870. 
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LIFTING SCREW PROPELLERS. 
Tae plan of Rear-Admiral W. King Hall, C.B., 
‘Wustrated and described by us on page 34 of our 
eighth volume, by which propellers can be raised to 
the surface of water in ships which have no screw 
wells, has lately been tested P spams at Sheer- 
new in H.MLS. Briton, in the presence of the 
t officer whose invention it is (Rear-Admiral 
ing Hall, C.B.), and reported by the dockyard 
officers as very satisfactory. 
We have pleasure in placi 
the following communication that officer, and 
Gpropes to the subject, publish the following extract 
from the Halifax paper of July 18: 


Tar Rorat Atyexp.—This flagship during her last trip 
to the West Indies injured ber propeller insome way. There 
being no dock in America which would take up a vessel of 
such heavy tonnage, on her arrival here this spring it was 
decided to attempt the construction of a coflerdam, which 
could be placed on the stern of the ship, so that workmen 
could get at the defective screw and repair it. For several 
weeks the ship carpenters of the dockyard have been at work 
on the dam, and have now com and succeeded in get- 
ting it in ition. For the past two days « steam fire 
engine has pumping the water from the dam, and last 
evening it was sufficiently low to expose the shaft and setew. 
To-day it is probable the engineers will commence work. 
So far the experiment has been a grand suceess and reflects 

¢ credit on Mr. Hinch, the foreman of the shipwrights 


Othe yard, 
To tus Enrtor ov Exorvernine. 

Sra,—Without puffing, which uires a long purse, or 
patronage, which necessitates tuft-hunting and toadying, 
many & good invention, which would benefit a portion of the 
community, bes been lost. Being unable to fulfil the 
above conditions, if you will give me space a impor- 
tant journal for the following remarks I shall feel much 


obli 

having no screw wells, if a propeller is damaged or 
foal, must be docked to clear it, and much delay takes place 
im fact, ships nang about their spare blades, which can 
only be shipped by docking, may be compared to the con- 
ditien of a man carrying sbout the key for winding up his 
wateh, but compelled to go a watchmaker to open the watch 
first. 

In the year 1855, when commanding H.M.S. Exmouth, 
Sir Michael Seymour's flag-ship, on the 20th of November, 
at 4 a.m., owing to an unexpected current, we grounded on a 
gandy bay in the island of Bernholm. By 10 a.m. she was 
afloat, but whilst the engines were backing at full speed, as 
she went off suddenly, the 25 in. cable took two turns round 
the cheese couplings, and, the wind being off the land, she 
rode stern to wind. In « couple of hours the cable was 
reached and cut, and anchor recovered, but, cable still foul, 
the ship disabled for steaming. The purchases enabled us to 
lift the screw a few feet, and, by means of the coal-slices 
sharpened, the cable was cut, after sixteen or eighteen hours’ 
working, from the lowest side-step in aperture 

During the operations in China in '57 and '58 on several 
oceasions gunboats having fouled their propellers by warps 
had to be grounded, and wait for falling tide to clear them. 

When the system of abolishing lifting screws was adopted, 
it was clear to every practical seamen that, although vessels 
could navigate for lengthened periods, without inconvenience, 
teste there was always a possibility at any moment of their 

mning unserviceable by the propeller fouling, warps, nets, 
&e., or knocking off a blade or two against floating wrecks, 
and circumstances might arise, when not only delay and ex- 
pense would be incurred, but a ship’s safety risked. 

Without taking up the time of your readers, which would 
be the ease if I gave a tithe of the proofs I could adduce to 
show the advantage which would have accrued to ships in 
which accidents have occurred, had they been fitted as pro- 
posed, I will name the Borussia, Hamburg American steamer, 
on November 2, 1864, bound to New Fork with 300 pas- 
sengers, when off the Start, broke one of the blades of her 
screw. She returned to Southampton, and, having to wait 
two tides because the dock was not clear, went mon the 
Sth, out on the 7th, and eailed on the 8th. Here was a vessel, 
in winter time, steaming 514 miles, beside the delay and ex- 

se of feeding her passengers, which with this fitting could 

ve gone into Dartmouth or Plymouth, 40 miles, and in a 
few hours proceeded on her voy 

In May, 1866, the City of Washi was towed into 
Queenstown by the City of Cork, after being at sea 38 days, 
leaving New York on March 31. Broke her propeller on 
Andi 


7 1866 the Bombay Gagette stated: “The Peninsular 
and Oriental Co.’s steamer Emeu, which was on the point of 
leaving Galle harbour with China mail and gers, was 
disabled by the pin of her serew falling out. On thenews 
being received here, the Benareé was got ready frr sea, and 
left 9.30 a.m. for the purpose of towing the Emeu back to 
Bombay.” 

Now, here was a vessel sent 850 miles to tow another back 
to be docked; the expense of coals for three trips of 850 
miles, wages of two crews, and delay. It is worthy of re- 
mark, if my memory serves me right, the six months’ re- 
port to sharcholders, which ine! 
very cheerful one, for there was no di 
the bad. I had previously offered the plan to this company 
to be tried free apes the Emeu fitted on this plan 

y in a few hours at Galle, 


before our readers | afte 
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ing without materially 
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T part. 
I will now advance an > 
Briton feeling the disadvantage 
H.M.S. the Vestal, on the 19th Septemb 
the river Congo, her screw foul with the hawser 
she had been ay ga On the 20th the Bri 
and party to clear it. The diver ey 
from the effeets the same evening, the 8th of 
Sean See — . a ip of rs disabled 
eighteen days. same may happen any day. 
= a vessel with important despatches 

uring war im so painful a position ! 

An application was originally made in 1863, 
horse-power gunboat requested to prove its usefulness, which 
however, being ref — on = Admiral 
inspecting Sheerness yard, accompanied by iral F 
that gallant and practical officer remarked that he con- 
sidered it a plan which, from its simplicity, required no 
explanation, fora seaman could see at a glance its impor- 
tance and advantage, and that no ship-of-war could be con- 
sidered really efficient if unable to raise her lier. This 
added to the opinion of Sir B. Walker, w so ably 
filled the post of controller thirteen years, determined Mr. 
Corry and his Board to direct it to be tried. And should an 
owner or company wish to try it om a single ship, I would 
afford information, and permit patent rights to be waived on 
such individual case, application being duly made. 

W. Kise Hatt, Rear-Admiral. 

32, Royal-crescent, Notting-hill, August 24, 1870. 
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FIELD ARTILLERY. 
To raz Eprror or Exotngexine. 
Srr,—In your article on this subject, at page 137, you do 
considerable injustice to Colonel Maxwell in his advocacy of 
bronze as a material for field guns. 


Of this there is 
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Armst 
But this is not all. 

1 lb. 12 oz. of powder, w 
fired with 1 lb. 2 02. of powder. 
now at Woolwich throws 
2° of elevation ; or 1552 

3° of elevation, and 2665 yards (1} miles) with 
7° of elevation. No doubt Sir J. Whitworth might throw a 
shot two miles (3520 yards) with an elevation of 10°, but 
what would be the value of his shot? The projectile he 
throws is a long bolt about the of a tallow candle, and 
doubtless if it be to hit would kill one man, but what 
is the good of that? Now-a-days, field guns throw shell 
which burst and kill not one but perhaps fifty men, whereas 
Sir J. Whitworth’s gun, from its small bore, is not able to 
throw anything except a toy shell. In fact, Sir Joseph 
Whitw: seems to be a great admirer of the Ancient Britons, 
and thinks we should assert their old supremacy in throwing 
a:Tows at long ranges. 

As to Sir J. Whitworth’s new metal, I am one of those 
very much inclined to “ Humbug !” or “ uack !” 
The patent laws are still in being, and if Sir Whit- 
wi has a secret worth a penny, what a fool he is not to 

tent it instead of running the risk of having his secret 

yed by some of his workmen. But Sir Joseph is a very 
wide-awake gentleman, and as he does not patent it, the 





Mere strength of material is not the only quality y 
in a metal to make a cannon. Wrought iron is very 
much dearer, although very little stronger than cast iron, 
and yet cast-iron guns are being discarded and built up 
wrought-iron guns are being made instead. Steel is more 
than twice as strong (weight for weight) as wrought iron, 
nevertheless guns are not made of steel because it has not 
been found suitable except as a mere lining. 

As to bronze and its liability to burst, which is plainly 
what the author of the article meant when he said “ bronze is 
a metal of about 17 tons stre: to the square inch at the 
best,” is there any use in shutting our eyes to actual 
experiments? Now the Prussians have made experiments 
as to the bursting of bronze guns, and the result of those ex- 
periments is to prove satisfactorily that if you have 1000 guns 
of bronze of the ordinary weight and pattern, not one of 
them will ever burst. Here is what the Prussians did: 
“ They turned down the gun of 6 ewt. (which throws a 9 |b. 
projectile) a small quantity at a time until it weighed only 
2 ewt., the thickness at the breech being reduced from 2.4 
to 0.8 in., and at the muzzle from lto¢in. With this gun 
they made (step by step as they reduced its thickness) a 
series of experiments, firing a 9 Ib. shell with a charge of 
rather more than 1 Ib. of powder. When the gun was re- 


| duced to less than ¢ in. small cracks were observed through 


which powder gas escaped, nevertheless the gun was still 
fired with safety.” 

Facts are stubborn things. Here was this weak metal bronze 
turned down to a thickness of only ¢ in. (far below what is 
absolutely necessary for another pur that has nothing to 
do with strength, and which I will allude to further on), and 
yet it still fires a 9 Ib. shot with a 1 Ib. charge of powder and 
does not burst. And not only that, but it actually gives (by 
incipient cracks) warning to the men that the minimum limit 
has Son reached, and that prudence bids them cease firing. 

And now one word as to weight. It isa sort of axiom 
that a gun ought to weigh about 100 times as much as the 

jectile which it throws, and the gun and carriage together 
should weigh about 200 times the projectile, so as not to 
have too violent a recoil. But the lighter we can make the 
ans with due regard to strength, and the heavier the 
gun, the smaller will be the done by the recoil. Now, 
if a field gun has to throw a 9 Jb. shot, it ought to weigh 
(exclusive of the carriage) about.900 Ib., and that weight is 
so great that a bronze gun proportioned will never 
burst. It is plainly, then, no whatever to find for 
field artillery a materia] which m stronger than bronze in 

portion to its weight. No doubt a bronze rifle to be fired 
rom a man’s shoulder would strike most men as a little out 
of date, but the reason why is very plain. The rifle has to 
Re ened Sag ines go a0 often av i 
and to be held by him in a horizontal positi 
Weight, therefore, isa serious matter. Y 
will find the weight considerable in 
jectile. A Snider rifle weighs 9 Ib. 4 
and it fires a bullet weighing 480 
about 135 times the weight of i 

consistent with strength 

i h to show that 
to the square i 

use in field artillery. 

gives very good 





reasons 
steel, and the reason i 
i When the film of oxidation 


simple lusion to be drawn is that he has no seeret 
® patent fee, and his so-called “ yellow metal” is like his pro- 
posed 85-ton gun, a dream of the future. 

I think you are very unjust when you speak of the 
“stupidity of the Government which paar 
military men with responsibilities upon questions whi 
do not understand.” Surely artillery olicers specially edu- 
cated, and whose whole attention is devoted to the subject, 
ought to understand more about guns and the manufacture 
of them than either civil engi or mechanical engineers, 
whose line of education and of business does not touch on 
gunnery? But putting that question aside, I never heard 
that Sir William Armstrong was a military man, and yet 
the whole artillery of England has been all but revolutionised 
by him under the auspices of “ Government,” and now it 
seems we are retracing our steps a little. His Leone snonyn | 
system has long since been given up for heavy guns, 
even for smail guns it is now ing out of favour, so that 
in a few years in all probability the only trace of bim will be 
found in the coil system for building up heavy guns, because 
we are quietly coming back again to bronze muzzle-loaders 
for field pieces. 

As his 





but with much detriment to poor 
piper for Government “ want of stupidity.” 

‘or my part as @ neers I am strongly inclined to think 
we may rest awhile on this I i 
although a muzzle-loader, can be fired 50 times in 7 minutes, 
or tather more than 7 shots per minute, or one shot in 84 
seconds! And ne when firing case shot it 
seatters 108 bullets each t, or 756 bullets per minate, it 
would not. be @ pleasant eustomer for either cavalry or in- 
fantry to charge up to, And seeing that at ore say, 
2665 yards, or 14 miles, it will a ehra: (con- 
taining 63 bullets) somewhere within a strip 37 yards 
and any 1} yards wide, it is not a pleasant customer to have 
im front of you even at & distance of one mile and a half. 
And seeing, too, that this is done without the aid of e¢i 
Sir William Armstrong, or Sir Joseph Whitworth, or of 








Aucust 26, 1870.] 


ENGINEERING, 





to the rude, and-we must say vulgar, insinuations “ G. A. H.” 
has condescended to make, than Sir Joseph Whitworth, no 
man whose reputation and wealth has flowed more na. | 
from the discernment, adoption, and dissemination of 

mechanical! pri ; mo man who has applied his wealth 
and fame so i to the training of 

of al] ranks and stations. Within a few days of 


our corres " 
inventors and of mechanical arms, 
utterly vain F Sir William ip ap ere ed 
mechanical hip bent of mind, and however great the skill he 
has shown inaaany mechanical i : 
nor an engi inthe same ways Sir Joseph Whitworth, 
eds petiole Lie began’ toma thee: 
to in- 
ofthis mechanica a upon the 
Uliam Armstrong 


! 


is by no means open to 
seems to consider that SiggWilliam has done little beyond 
leading the War Departament astray, and inflicting loss upon 
the taxpayers. Onthe , the influence of Sir William 


by the command of men taken from the lowest class of the 

community (unfortunately, and wrongly, as we think)— 

unfit them for dealing with metals oe other materials in 

that spirit and temper which alone ean develop success in 
‘eal ; 


mechanical operations. 

We have credited “ G. A. H,” with the attempt to write 
argumentatively in the first part of his letter, but it must not 
be presumed that we concur with his reasonin The Prus- 
sian experiments ( which he gets from Colonel himself 
without saying 80) bear one part of the question 
which is involved in the ¢hoice of the material for field guns, 
and upon that not exhaustively. We maintain that they omit 
the consideration of the méeessity of firing long projectiles, 
which is the proper way of increasing the effectiveness of 
shell, especially tor long range use. And, further, they take 
no account of the fact that the bore of the bronze gun under- 
goes much speedier deterioriation than the bore of a gun of 
the stronger metal. Nor ean we at all accept the distinction 
which our correspondent endeayours to draw between the 
rifle and the field gun, which appear to us to be based ver 
the assumption that weight of gun is of no moment in a field 
gun, whereas the very first question which Colonel Maxwell 
himself puts forward as the fundamental and regulating one 
is, “ What weight can your teams draw at the pace you 
propose to go?” It is perfectly true that of your total 
weight for gun and carriage—when that is fixed—it is 
desirable to put as much in the gun as possible, and this is 
what we understand Sir Joseph Whitworth to maintain ; 
but it is obviously desirable to reduqp the total weight as 
much as possible, so as to do with a less team, and with this 
object both the gun and the carriage should be made of the 
very best and strongest material that can be obtained. It is 
utterly unnecessary to discuss the question of range and low 
trajectory, for the man who coneidene that these are not to 
be improved by employing a stronger material, and larger 
powder charges, need not be argued with. The only other 
question is that of oxidation, and in this we need only say 
that there is no reason whatever why a field gun should be 
more exposed to oxidation than’a rifle or a naval gun, and 
the effort to make us believe that this consideration is a 
determining one, and enforces the use of bronze for field 
guns, cannot be regarded with respect.—Ep. E. 

NEW YORK HARBOUR. 
To tHe Eorron or Excinexaine, 

Siz,—Permit me to make a correction to the statement 
which, on my arrival here, I notice in your issue of August 
19, relating to the docks at New York, with which I am not 
connected. 

The Board of Commissioners of Docks, having in charge 
the newly created Department of Docks of New York, very 
properly tendered the office of Engineer-in-Chief of the de- 

artment to General George B. McClellan, whose well- 
 eacae skill and ability as an engineer and an officer marked 
him as pre-eminently the man for the position. 

This — in ite m mee gin represented, and 
will be satisfactorily managed under the superior engineeri 
direction of eae cn who, in this, has in hand 
the most interestin ctical engineering problem in 
United States; the 4 ution and pee of which will be 
looked for most anxiously by the engineers of both Con- 
tinents. 

Yours very respectfully, 
London, Aug. 24, 1870. Hamutron E. Towzs. 


Locomotives os tae Hieuwars.— At the Edinburgh 
Justice of Peace Court yesterday—Mesars. J. B. Innes and 
Thomas Menzies iding—A w Nairn, engineer, Leith, 
was convicted of having, on ry ater inst., ee loco- 
motive engine on the highway at Corstorphine wit! 
ppg yee yg ap batty it to warn Alone. of 
horses of its approach. The justices fined him 10s., and sajd 
that if any other case of the kind was brought before them it 
would be more severely dealt with, as they were determined 
to enforce the Act of Parliament. It may be remembered 
that this engine was formerly mentioned in “ Notes from the 
North.” I is little short of being, if it is not actually, a 
colourable imitation of Thomson's road steamer. 
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months. The advices from several foreign countries are such 
a ee ene up for raila, 
owing to the large may works proposed tobe carried out 
some of which at the time, ever, are in a very 
early stage. Under the title of the American and Mexican 
Rai and T Company, a company has been 
formed for the purpose of constructing a railroad and tele- 

and Sonora, to 


grep line through the state of Chibuah 
e Port of Guaynas, connecting with t road 
through Texas and the Southern Pacific Railroad. The Con- 
earth Buenos — has also had — discussion 
sev: important railway proposals, involving prospective 
loans of quent magnituta} ant & ts undatesd Geubateatel 
for the extension of the Central Ar 


Railway has lately been reported by the Financial Committee 
ili Chamber of Deputies; and if the f 


in their construction. only a portion of the orders are 
secured by the makers in this district, employment will be 
afforded to a large number of hands, and tend to strengthen 
the tone of the rail de 
Transactions with American buyers continue satisfactory, 
large quantities of rails are being regularly sent to the Great 
Republican ports. During the past week 6120 tons have 
been shipped for the United States, being an increase of 404 
as compared with the clearances of the previous week, Of 
the rails exported 2885 tons were shipped for New Orleans, 
2885 tons for New York, and 530 tons for Mobile. There are 
several vessels chartered for iron for the United States, to 
which country there is every probability of the exports con- 
tinuing as heavy as they have been during the present year. 
The total quantity of iron shipped at the local ports during 
the past week reached 9731 tons, against 8746 tons in the 
previous week, and 5322 tons for the week 
August. Of the iron ex last week 5571 tons were 
shipped at Cardiff, and 4160 tons at the port of Newport, the 
clearances being principally for the United States and the 
Muscovite Empire. The home trade continues quiet, buyers 
entering cautiously into transactions. The de w 
lately set in in the pig-iron trade still prevails, and no im- 
mediate improvement is anticipated. ihere are numerous 
inquiries for plates, and it is anticipated that there will be 
a brisk demand for some time to come. 

New Drainage Works at Neath.—The Neath Sewers Com- 
mittee have accepted the tender of Mr. Cribb for the new 
drainage works proposed to be carried out in that town. 


The Cost of the Merthyr Water Works.—At the meeting of 
the Merthyr Board of Health, held this day week, the chair- 
man informed the Board that the expenditure attendant on 
the water works since its formation had exceeded the income 


by 33,000/. The receipts last year were 3478/. 14s. 3d., and | ; 


the expenditure 7680/., out of which 47221. 5s. 1d. was for 
repayment of principal and interest. 

Proposed Change in the Management of the Cwmavon 
Works.—Some extensive alterations and improvements and 
a change in the management of the extensive works at 
Cwmavon, which belong to the Governor and Company of 
Copper Mines in England, are pro to be earried out. 
On the 30th ult. the di issued a circular to the share- 
holders announcing that the offer made in a former circular 


for the purchase of the works had fallen through, vy bag i 


out of 355 proprietors having gu their onal the 
held by the 154 amounting to ly two-fifths of the entire 
stock. A meeting was convened for the gl ong nyo 
which a supplemen report was presented, 2 
pombe or rahe mature consideration, the court 
had arrived at the conclusion that the of 
works at Cwmavon should be entirely and 
arranged. And when they included in this the meme 
of another head manager in the room of Mr. Struv: —_— 
so with very great reluctance, appreciating as er 4 lid the 
many good qualities which he and the of 
personal re in which he was held by the members of the 
court ; also they were anxious in this act they 
should not be misunderstood, and that it was only from 
strict sense of duty towards the proprietors that : 
luctantly conelw that this primary 
made. On the motion of the chairman 
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driver jumped off. The first w: on reaching the vacuum 
rolled over, the ine was hurled w it, an ing over’ 
with ts cher adin Delian down into the aes bolon® The. 

the bridge was ahead but the de- 


Weise «xp Norte Coustsy Coat.—The full reports 
of the experi trials months 
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have formed « high opinion of either of these ar- 
te. 

. 2848, B84) Robert Crickmer, of Doris-street, 
Lambeth, patents “preventing the priming of a steam 
boiler by y regulating the area of the passage 
whereby the steam jis taken off from the same, so that such 
area is increased of diminished in jon to the pres- 
sure in the boiler.” Mr. Crickmer’s apparatus consists 
essentially of « piston sliding in a cylinder, the lower end 
of which is in communication with the boiler while the 
upper end is open to the atmosphere. The piston is pressed 
down by a spring, but as the steam pressure increases in 
the boiler, it is forced upwards and made to uncover to a 
greater and greater extent an opening in the side of the 
cylinder through which the steam can escape into the steam 
pipe. Mr. Crickmer apparently quite forgets that as the pres- 
sure rises @ less and less opening is required for the discharge 
of all the steam which the boiler can produce, and we are at 
a loss to imagine any theory which could possibly afford 
for supposing that the apparatus would effect its 
In some of the forms of the apparatus illustrated 

ious! licated the 
no end 


object. 
m the patent, the inventor has ing 
arrangement by the addition of parts 
whatever. 

(No. 2849, 4d.) Frederic Settle Barff, of 16, North Audley- 
street, patents passing the products of combustion evolved 
from locomotive engines and other furnaces, through vessels 
containing chemical reagents, the object being to fix the 
sulphurocus acid and carbonic acid forming part of the 
gaseous products by causing them to form non-volatile com- 
pounds. This is, no doubt, all very nice if it could be done 
in an apparatus of any reasonable capacity ; but we should 
be glad to know what sized vessel filled with reagents would 
be required to “ fix" the sulpharous acid and carbonic acid 
contained, in say 1,200,000 cubic feet of gaseous products 
of combustion passed through it at the rate of about 6000 
cubic feet per minute, this being a moderate estimate of 
what would be required in the course of a day’s work of an 
apparatus to be applied to locomotives. The mere addition 
made to the contents of the vessel containing the reagents 
would during any given run be approximately equal to the 
whole weight of fuel burnt during that time. Altogether 
we fear that Mr Barff will have great difficulty in persuad- 
ing locomotive superintendents that his scheme possesses any 
claim to practicability. 

(No, 2854, 64.) George Augustus Huddart, of Brynkir, 
patents forms of rail joints. Instead of employing loose 
fish-plates as at present, Mr. Huddart proposes to attach a 
fish-plate permanently to each end of the rails to be joined, 
these fish-plates being placed on opposite sides of the rails 
and in such a manner that each projects for about half its 
length beyond the rail bed. This being the case, when two 
rails are brought together the projecting fish-plate of one 
will overlap the other, and vice versd. The fish-plates are 
to be attached to the rails by welding, soldering, brazing, 
rivetting, or otherwise. If the fish-plates are welded to the 
rails, a strong but expensive joint may no doubt be made 
in the manner Mr. Huddart proposes, but we doubt whether 
the advantages obtained will fairly counterbalance the 
extra cost incurred. 

(No, 2865, Is.) Emmanuel Denis Farcot, of 95, Boule- 
vart Beaumarchais, Paris, patente methods of constructing 
boats or vessels with tubular ribs and hollow kelsons and 
stem and stern posts. The patent also includes the use of 
thick india-rubber covers for the handles of oars, and some 
curious forms of propellers constructed to imitate the action 
of a fish's tail and fins, and which it would be impossible 
for us to describe briefly. 

(No, 2866, 84.) Richard Broadbent, of 11, Islington, 
Birmingham, patents fitting gas governors with a seating 
for the valve to act against, this seating being made of 
Tangye’s patent metal. The patent also includes a method 
of preventing the vibration of the valve or diaphragm due 
to excessive pressure, by means of a spiral spring fitted to 
the top of the 

(No. 2870, 4d.) Paul Rapsey Hodge, of 10, Adam-street, 
Adelphi, Charles H of Fulham-road, and Newton 
Wilson, of 144, High Holborn, patent methods of welding 
iron to steel, steel to steel, or any of the descriptions of iron, 
cast or wrought, to each other, by the use of a flux com- 





Af r 
which serve 


curved and conical form required. The patent 
t one, and is calculated to save much hand labour. 
(No. 2886, 8d.) William Morris, of Triangle, Halifax, 
and James Teal, of Sowerby, patent modifications of that 
class of wool-combing machines in which the wool is drawn 
off a circular comb by rollers and formed into one sliver. 
Messrs. Morris and Teal propose to employ two or more 
pairs of rollers adjusted at different distances from the comb, 
so that the long and short wool may be drawn off the latter 
separately and formed into independent slivers. 
(No. 2888, 4d.) Herbert Howard-Keeling, of the King 
and Queen Iron Works, Rotherhithe, patents methods of 
rolling bars or links having the ends or some other portions 
thicker than the remaining parts. According to these 
plans it appears that the bars are first rolled according to 
what is known as Howard's patent, the slabs being passed 
broadside between the rolls, and the latter having collars 
upon them for the purpose of producing depression in the 
slab at the required parts. The intermediate portion 
between the depressions is subsequently finished by means 
of reversing rolls, the pressure on which is relieved when the 
depressions are reached. 
(No. 2889, 1s.) Theophilus Wood Bunning, of New- 
castle-on-Tyne, and William Cochrane, of Oakfield House, 
Coxlodge, patent arrangements of coal-cutting machine 
belonging to that class in which the mineral is grooved by 
cutters on a cutter bar worked by hydraulic pressure. We 
may perhaps illustrate this machine at some future time. 
(No. 2893, 10d.) Thomas Adams, of 1, Laurel Grove, 
Penge, patents improvements ia his well-known equilibrium 
slide valves, his patent also including the application to a 
piston of a double-headed valve, this valve closing to the 
steam side and opening to the exhaust side so as to allow 
the exhaust pressure to act behind the packing rings. We 
certainly cannot see that any good is likely to result from 
this arrangement. 
(No. 2895, 10d.) William Richardson, of Oldham, 
patents improvements in machinery for burring or cleaning 
wool, these improvements consisting in the employment of 
two or more fine comb cylinders in one machine, and in the 
employment of a revolving brush for stripping two such 
cylinders by revolving in contact with botl: of them. 
(No. 2896, 10d.) Charles Eastern Spooner, of Bron-y- 
Garth, patents the arrangement of rail-bending machine 
illustrated by us on page 263 of our eighth volume. 
(No. 2898, 8d.) 
Sowerby Bridge, patent the method of making piston 
packing illustrated and described by us on page 30 of the 
present volume. 
(No. 2911, 1s. 84.) Julius Frederick Moore Pollock, of 
Leopold-street, Leeds, patents the arrangement of brick- 
making machinery described and illustrated by us on page 
131 of our last number. 
(No. 2916, 84.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Colin Taylor Fin- 
layson, of Albany, and Alfred Colburn Loud, of San Fran- 
cisco, a very wonderful form of propelling wheel, intended 
to raise water and propel ships by “ the direct action of side 
currents drawn into a vacuum.” In reality, this wheel is 
nothing more than a bad form of reversed turbine, revolv- 
ing in a casing and discharging, through a tangential 
nozzle, the water which enters that casing through lateral 
openings. 
(No. 2919, 8d.) Dillwyn Parrish, of Threadneedle- 
street, patents, as the agent of Davis Henry Dotterer, of 
Philadelphia, U.S., forms of axle-boxes fitted with friction 
rollers, &c., and intended for street cars or railway vehicles. 
We cannot see that this patent includes any material im- 
provements upon plans which have been tried and discarded 
over and over again. 
(No. 2922, 10d.) George William Hawksley and 
Matthew Wild, of the Brightside Boiler Works, Sheffield, 
patent the forms of steam boilers illastrated and described 
by us on page 92 of the present volume. 
(No. 2929, 1s. 64.) John Frearson, of Birmingham, 
patents various forms of water tuyeres for furnaces and 
forges, which are worthy of notice, but which we could not 
describe briefly. 
(No, 2936, 1s. 4d.) William Kelsey, of 118, Cannon- 
street, patents a neat arrangement of clip-driving pulley, 
formed of two sides or discs having between them a wedge 
ring. The arrangement is such that the pressure on this 
ring of a rope passed over the pulley causes the disc to be 
forced apart on one side and t closer together on the 
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GREEN'S LUBRICATOR. 
of lubricator 


reservoir again. The lubrication is thus constant. Two of 
these lubricators have been in regular use at the Preston Gas 
Works since the 5th of January last, one of them being 
applied to a shaft driving the exhauster and which is kept 
running day and night, while the other is applied to the 
engine sank chef Another of Mr. Green’s lubricators has 
= vat er 5 for —aee oo months on a crank 

an engine drivi 200 looms at Mr. Adam 
Leigh’s, Brookhouse Mill. This latter bearing is 15 in. in 
diameter, by 2 ft. long, and it is one which for a long time 
past had given trouble by heating ; but we are informed that 
since Mr. Green's lubricator has applied no heating has 
taken place, and that the three quarts of neat's-foot olf put 
into the reservoir when the application was first made has not 
required renewal. 
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TRAFFIC MANAGEMENT IN AMERICA. 
(Concluded from page 156.) 

Ir may be in ing to add here that the av 
speed of express including stops, and 
and curvature is 28 miles per hour. 
The average trains, with the same al- 
lowance, is 21 3 hour ; and that themaxi- 
mum speed for line level track. is 3§ miles 
per hour, At all We depots in America the ticket 
selli ng goes on ufitfl the moment: of departare of 
the At the stations the depét master 




















or agent : the time is up, but 
the train oe ae ondetet te conductor every- 
where. jg received from every 


who has a 
the checking 
to the train or 


f to the time of departure, and 
ion-with such activity that delay 


off scaticely ensues. ‘The pas- 


sengers Zommence to arrive 15 to 
20 minutes i leaves, but most of the 
baggage is 


carriages (from or & g 
carriage or wagon driver mnloading them from their 
vehicles), carry it @ 40 ft. to the baggage room 
(parcel Office Or chets stand), and the baggage 
masters check it, when ake and deposit 
it in the bagusee car at the distance of about 100 ft. 
further. train Baggage master stows it away 
in hid car for his own convenienée in unloading. 
The porters frequently use a large barrow with two 
wheels about 2 te. in diameter, which will carry 12 
or even 20 trunks at once, and the checking is done 
without unloading thé barrow. At the West Phila- 
delphia @pét ‘two ‘chedking clerks and four 
porters form jan ample force to handle, in the 
10 minutes, thfee times the number of pieces here 







stated as the path e 
In fact 200 have been despatched frequently with 
cars: U the fast. express trains one ¢ehecked 


pieee of bag; accompanies seven to eight persons 
outeof ten. e most approved forms of baggage 


cheeks are thé’“ patent reversible” ones, a8 the te- 
veraible feateré enables them-te-be used on return 
journeys, and correctly indicates the direction 
which the pieée should go. The corresponding 
passenger's ¢heck is generally plain on the back. 
Lhe outline of the check is supposed to be peculiar 
to eath railroad or division of tnilroad on each line 
of conitiecting railroad forming 4 thorough route. 
Before attachment and after Fitsthment from the 
baggage; the pair of checks are strung together, and 
the baggage room is decorated with bunches ar- 
ranged in an otderly manner, like the booking labels 
in the parééli’ room of an English station. Generally 
tickets. até Sold in America (as in England) to 
points far beyond or laterally removed from the 
line — which the station of departure may be 
located, and as a general thing, although there are 
exceptions, baggage is checked to all points to which 
tickets are sold. Upon the presentation of the 
baggage for checking the passenger exhibits his 
ticket, which is punched by the baggage master by 
a distinctive punch, The Smee must be in good 
order, and if the weight palpably exceeds some fixed 
quantity (100 Ib. upon this road) an extra charge 
is demanded. Much liberality in weight is admitted, 
although merchandise in any form is refused on long 
lines or express trains. On the local trains horses 
and provender are tolerated as in England, but not 
checked. These reservations made, the baggage 
inaster takes a pair of checks, slips off that belong- 
ing to the passenger, and gives it to him, passes the 
thong through the handle, strap, or eord of the piece, 
and the check through the loop of the thong, re- 
cords and way bills the piece: ‘‘1 ‘runk, Philadelphia 
to Louisville,” and the passenger walks off assured 
that, dangers of travel permitting, he can for a year 
and a day claim his trunk at the baggage room at 
Louisville. The check which the passenger has thus 
acquired is something different from a receipt. The 
Railroad Company undertake to deliver the trunk 
to any person presenting it, 80 that if the check 
falls into dishovest hands the thief can claim and 
obtain the trunk, and the real owner has’ no recom- 
pense. . On the other hand the company does not 
recognise the right to transfer the check as an evi- 
dence of property, and upon it being shown in a 
satisfactory manver that any persdn is the real 
owner of a piece of checked baggage it is given up, 
and the presentation’ of the check afterwards by a 
claiming purchaser does not find any liability on the 
part of the company. 

The pig <9 may have taken as much or as 
little time on his journey as he pleased, he may have 














: the. minutes. The porters | ling, ‘There’ are numerous branch 
take the baggage from the landing platform, for | city, to an of Which the resident send# WH 
¥ the | hours in advan sae Deh tia 





convenience as £0 ; 
his hotel or home, The local express 
often brought imto action im the first 


should Be at Pehnsylv de 
by thes px. ‘hit; About half an 
the time of C 


| man bi 
the card recerpt rm 
finds if pon presentation of the card at the 
room #waiting his claiming it before che 
One of the euriosities of the Amerie 
service is a public sale of utielaimed 
May, 1868, there ‘was a sale” of the two p 
years’ accumulations of baggage, which had been 
unclaimed for more than ong year in the baggage 
rooms of the Pennsylvania There were 
62 pieces of checked Without marks to 
designate ownership and , or, if marked, 
whose owners had failed to respond, sold for ac- 
count of whom it might concern. Contents un- 
known—no inspection allowed: Amongst these was 
none which, externally bore, striking evidence of 
probable~internal valwe, for Bc 5 ser are ex- 
tremely rare among+t a i sat , and 
are kept muck t one year r. 
This dds whe saablaye to desperate Neloditers, 
and, as usualy the prices secured were above the 
i This lot sold 
tor 370.42 dols.—about §0/.~for the tien ‘value of 
‘The amount of ‘security which the check 
| stem affords the traveller can be readily deduced 
Sonn the annual reports of the General 
went (Permsylvania, Central, and Phi and 
trie Rail 
1868)y which is given with this 
aia iatr basis. ‘The exhibits 47 pi 
unclaimed out of 361,281 pieces . As 
nearly as can be guessed, 1] of these 47 will 
eventually find owners. Owners will leave bag- 
gage intentionally for three or four months, 
trusting on the check as security that it will be 
forthcoming when wanted. Passengers wander off 
with a hand bag or empty handed to distant cities, 
or to another continent, and in the fulness of time 
ass again through Philadelphia, and rise the 
Come master with the presentation of # check 
procured last Christmas, and when such persons are 
called to account, will explain. that he came from 
Louisville, and ou to have taken a ticket and 
checked to New York, but went “ straight” on to 
New York, and took a steamer without his trunks. 
If 36 is taken as the number each year finally 
astray, never to be reclaimed (it is shown that 62 
were the numbers for two years previously), it 
follows that the risk of a passenger in losing hi 
checked baggage in the United States is 1 to 10,000. 
The statement of. the bagenae agent shows also 
the value of the risk o miscarriage, Or, more 
frequently, of misdirection or mistake on the part 
of the owners when they obtain their checks : 
269 pieces were “ found and returned” out of the 
361,281 transported, which os 1 to 1340 that the 
owner will have some trouble before he sees his 
trunk again, The two items of “stolen” and 
robbed’ from baggage show the income of this 
year's dishonesty of employés on the train or in the 
baggage rooms, while the item of * stolen” 
exhibits some theft of a trunk. in. transitu outright. 
The item of to baggage wrecks 
shows that for this year inly no 
accident ha ed on the line. e baggage car 
generally follows the tender in the making up of 
the train, and in case of any collision or run off is 
the first to receive injury either by breaking up or 
by fire. The companies generally print a special 
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), and that of 1869 (for the year|1 


ment for the year ending Dec. 31, 1868 : 
Number of pieces of begesee transported o- 








Number of of baggage estrayed, 
found, returned to OwDErS... = «+ 269 
Number of pieces of baggage remaining ; 
i ~ one -—- ed oe 4 
Amount paid for articles stolen from 
Baggage var ste ee ae $10. 
Amount paid for damage to bag- 
gage wort pe fioenr one, mee Sm 
Amount ‘or stolen ... Ne 
Amount paid for tae Siiseni Rail- 
road or Pennsylvania Railroad 
for robbed 
Philadel and Cin- 
dant itt: ae ks PO 8 
Amount collected for extra baggage 7442.72 
Exrort ov Inow.—During the first six months of this 
the of bar, angle, and rod iron from the United 
iom were 162,748 tons, agai 148,297 tons in the cor- 


total of 162,748 tons forming the ‘exports for the six 
months of this year were made up as follows: The Hanse 
Towns, 4022 tons ; Holland, 6912 tons; France, 3916 tons; 
Italy, 15,664 tons; Turkey, 6843 tons; the United States, 

merica, 19,396 tons; British India, 


of 
Faeexcn axp Pavasian Agtu.eny I9 Actiox.—One of 
the correspondents of the Pall Mall Gaeette, from 
before Meta, speaks of the German and French as 
follows: “We below could tell even set Oar ear of 

attacking columns were close engaged sullen roar 
ing roar of ber pe . 

not capture one I 

I did succeed 
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ARTIFICIAL FUEL 


Tux Masvracrvns ov Antica, Fuet at Mowronav- 
Les-Muinns. 

Tur “ briquettes” manufactured at the works of Mont- 
ceau-les- Mines oy et Loire) belonging to the Com- 
pagnie des H de Blanzy, are composed of a mixture 
of coal dust with dry pitch, and their manufacture is 

’ patented by the engineer to the 
company, M. Chagot. The pitch is obtained by the dis- 
tillation of coal ter in the establishment itself, and it forms 
from 7 to 9 per cent. of the mixtare of which the briquettes 
ate composed. The distillation of the coal tar is carried on 
in two large cylindrical boilers, the volatile products being 
condensed by being passed through a worm, the end of 
which is open to the atmosphere, and which is kept cool by 
water falling on it. When the volatile matters from each 
charge cease to be given off, a valve is opened, and the 
pitch remaining ia the bottom of the boiler is allowed to 
run into trenches formed by the side of the apparatus. In 
these trenches the pitch cools and hardens, and it is then 
broken up by pickaxes and conveyed to the part of the 
works where the manufacture of the briquettes goes on. 
The coal dust used is washed and screened before being 
mixed with the pitch, special arrangements of washing 
machines, improved by M. Ractmadoux, being employed. 

One chief end of the system of manufacture patented by 
M. Chagot, consists in the employment of damp, in place of 
dry, coal dust. The advantage of employing the coal in 
the damp state lies in the fact that when in that state it 
forms a more perfect mixture with the powdered pitch than 
when dry; and besides this the “malaxeur” or mixing 
vessel employed has only to be heated from the exterior, 
there being no necessity for the injection of steam into the 
mass. The water combined with the coal evaporates during 
this heating process, and thus, while useful during the mix- 
ing process, it does not remain to interfere with the process 
of agglomeration. 

The building in which the manufacture of briquettes is 
carried on at Montceau-les-Mines is about 100 ft. long by 
50 ft. wide, and the pitch and coal dust are brought into 
this building at opposite ends. The pitch, after having 
been broken up, ground by suitable machines and screened, 
is raised by an elevator to the upper part of the building, 
where it meets the powdered coal, the latter, mixed with from 
6 to 8 per cent. of water, being raised to the same point by 
another elevator. The buckets of the two elevators are of 
such sizes that the pitch and coal dust are brought together 
in the right proportions, namely, 9 per cent. of the former 
and 91 per cent. of the latter. The pitch and coal fall on 
to a screen where the mixing process commences, and they 
then pass into a cylinder, having an internal screw, where 
the process is completed. 

From the cylinder just mentioned, the materials are de- 
livered into the “ malaxeur,” which is a cast-iron vessel 
having « jacket into which steam at a pressure of from 75 
to 90 ib. per square inch is admitted, this steam entering at 
the upper part of the jacket, and the water arising from 
condensation being drawn off at the bottom, and led back 
to the boilers. In the interior of the “ malaxeur ” is a re- 
volving shaft making from 20 to 22 turns per minute, this 
shaft carrying arms or stirrers, some of which are furnished 
at their outer ends with scrapers for keeping the interior of 
the vessel clear of deposit. The action of the heat brings 
the pitch into a pasty condition, and when the mass of ma- 
terials is in such a state that it can be moulded in the hands, 
it is considered ready for removal. It is found that about 
41b. weight of steam, at a mean pressure of about 83 Ib. per 
square inch, are required to heat 100 Ib. of materials. We 
may remark here that in stopping operations for any reason, 
it is essential that great care should be taken to empty the 
“malaxeur” thoroughly. If this is not done the portions 
left adhering to the sides will harden when the steam is 
shat off, and if not removed before starting again, there will 
be a great risk of breaking down the stirring machinery. 

It is to be observed that the pitch is merely softened in 
the “ malaxeur” and not melted; and this being the case 
there is not time, during the short period when it is being 
heated, for it to enter into the pores of the particles of coal. 

Indeed, if a lump of the agglomerated be broken it will 
be seen that the grains of cval are readily distinguishable 
from the pitch which surrounds them, the pitch having a 
doll appearance and not a bright fracture, as would have 
been the case had it been melted during the heating process. 

The materials are discharged from the “ malaxeur” 
through two openings which are furnished with sliding 
doors, and which communicate with a couple of “ distri- 
butors.” These “distributors” which serve to conduct the 
pasty mass to the moulds, are constructed so as to keep 
the materials from being cooled, and they are each furnished 
with a revolving shaft and arma, which assist in forcing the 
mass to the moulds, the latter being conveniently disposed 
on a platform in four groups. 

The machines employed for compressing the briquettes are 
of two kinds, one kind being capable of pressing several 
blocks at once, and the other dealing with them singly. 
In each of the former machines the moulds, twenty-four in 
namber, cousist of cylindrical holes formed in a revolving 
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action of the pressing pistons which are actuated by hy- 
draulic power. The briquettes are about 34 in. in diameter, 
by 10 in. long, and the final pressure put upon them (a mode- 
rate pressure being first applied and a heavy pressure 
subsequently) is 10,260 Ib. per square inch of their sectional 
area, this enormous pressure being necessitated by the great 
length of the briquettes in proportion to their diameter. 
The pressure applied is governed by a safety valve which 
lifts when the desired pressure is obtained, and the pressing 
pistons being withdrawn the platform is again turned one- 
fourth round and the pistons for forcing out the briquettes 
brought into operation. Finally the briquettes are exposed 
to the air so as to cool and harden them. 

In machines where a number of briquettes are pressed 
simultaneously, great care has, of course, to be taken that 
the moulds are filled equally, and in the machines of which 
we have just been speaking, the personal superintendence of 
a workman is requisite to insure this result. This work- 
man, who watches the moulds as they are filled, wears a 
pair of sabots, and fixed to one of these is a small cylinder, 
which he applies to those moulds which appear to him to 
| be badly filled, and which he uses to force in additional 

material. It is on account of the risk of unequal filling 
that machines in which each briquette is pressed separately 
| possess an advantage, and we give on the present page en- 
| gravings of such a machine which is used at Montceau-les- 
| Mines, and which, like the multiple machines already spoken 
| of, was designed by M. Revollier. 
The construction and action of this machine will be 
| readily understood from the figures, of which Fig. 1 isa 
vertical section ; Fig. 2 is a vertical section taken at right 
angles to Fig. 1, and with the hydraulic plunger removed; 
Fig. 3 is a plan, and Fig. 4 a plan partly in section. The 
machine ists of a baseplate forming also an hydraulic 
| cylinder of 94 in. in diameter, this baseplate having fixed 
| in it two wrought-iron studs or columns which support a 
strong cast-iron crosshead as shown. Revolving on one 
of these studs is a circular table, having in it four openings 
which form moulds, each of which is fitted with a plunger, 
having at its lower end a conical roller which, during the 
revolation of the table, traverses a kind of cam-plate cast 
on the bedplate. A mould being filled, it is by the next 
quarter turn of the revolving table brought under the cross- 











MACHINE FOR COMPRESSING BRIQUETTES. 


DESIGNED BY M. REVOLLIER. 
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head, and the plunger which forms its bottom is thea forced 
upwards by the plunger of the hydraulic press as shown in 
Fig. 1, a pressure of 1420 Ib. per square inch being first ap- 
plied and a pressure of 2130 Ib. per square inch subsequently. 
During this pressing op.ration the roller at the bottom of 
the plunger forming the bottom of the mould is brought on 
a level with the commencement of the inclined plane or 
cam-plate, and when the next quarter of a turn is made 
by the mould table, the bottom of the mould of which the 
contents have just been pressed, is upheld by the cam-plate. 
During the succeeding quarter of a turn again the inclined 
part of the cam-plate comes into action, raising the bottom 
of the mould and discharging the briquette. The revolving 
table has teeth formed around its circumference, and into 
these teeth a pinion gears. To obtain the necessary inter- 
mittent motion, the teeth on the rim of the table are sup- 
pressed at four points diametrically opposite each other, so 
that when one of these blank spaces comes opposite the 
pinion the latter of course ceases to communicate its motion 
to the table. To obtain another quarter turn it is necessary 
to depress a kind of cam, situated on the pinion shaft above 
the latter, so that one of the arms of this cam may come 
into contact with a steel tooth fixed to the revolving table as 
shown in Fig. 2. This being done, the arm of the cam 
moves the table sufficiently round to bring the pinion into 
gear again, when another quarter turn is of course made. 
From the form of the moulds on this machine, they are 
readily filled, and they, moreover, have a large capacity in 
proportion to their frictional surface—an important condi- 
tion in producing briquettes, as it diminishes the pressure 
necessary per unit of surface presented to the action of the 
plungers. If a mould be of great depth, the layers furthest 
from the moving plunger are subjected to a pressure very 
much less than the first layer with which the plunger is in 
contact, as an important portion of the force applied by 
the latter is absorbed in overcoming the friction of the 
materials against the sides of the moulds. This subject has 
been investigated by M. Evrard, and he has shown that 
this frictional resistance is really a most important matter. 
This, however, is a subject of which we may possibly 
speak on a future occasion, and we must now conclude this 
notice by stating that we are indebted to our contemporary 
the Annales Industrielles for the particulars we have given. 
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DETAILS OF HORIZONTAL CONDENSING ENGINE. 


CONSTRUCTED ON THE PLANS OF MESSRS. BABCOCK AND WILCOX, ENGINEERS, NEW YORK. 
(For Description, see Page 168.) 
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THE FOSBERRY MITRAILLEUR, 


Suvcr the comparative trials between the yon 
mitrailleur and the 9 and 12-pounder field gun 

took place, the results of which will be found ‘abu 

lated at page 140 of our issue for August 19 last, 

three further general series of experiments have 

théen carried out at Shoeburyness, in the same 

on. The first two of these series were con- 

: a een and Thursday week, and 

, upon which cecasion the 

Cambridge, "he Secrstary of State for War, 

pumber of general Ts were present. 

of the first set of experimen 

week—was to obtain the resulig of 

the ans ane field gun, the new 

Snider rifle, for com- 


ed into two gene ral 
d in the first division being the 
nde breech- loading Armstrong rifled field 
and the 9-pounder ‘ndian bronze agueiene. load- 
field gun. In the second series '§h@4prac- 
tice made wag with Snider rifles, the fi te 
consisting of one sergeant 
Secote Fusilier Guards. ‘The was 
game line of targets as descri in, our swat oe 
notice, and which consist of thirty squares.of 
measuring 9 ft. x 2ft., placed by 
ES cos * outline figure s of both eavalry 
The details of the, practice 


a it. Dosuader guns are given in the |, | 
No. L. and those of the Snider rifles | © 
tr ta In series No. V. of the field gun |? | 


one baie alone received 62 hits out of 
execution, whilst in the onad 

et received 458 hits. 
es received 35 hits, w ipa 

mye cavalry and infantry Miar 

oh Jucky infantry medi the 
the men were without their 
the old pattern pouch at their 


BR immber of cartridges in théir}2 


» On the day following the foregoing ex 
‘was resumed with the mitraileur, the 
ans, and the Martini-Henry rifle. The de- 
these ‘are given in Table No. TI: Sub- 
rl to this it was on as well to on 
the firing wi the Martini-Henry rifles at various 
in. order to compare the practice with that 
aE Snider rifles, on the previous day. ‘The re- 
"Ot this ‘are given in Table No. IV. 


gate A to tie Witrailleur, it is to be observed | ~ 


t the. roundd Wean single shots, and not: dis- 
ges Of 37.cartridges—the number the plates 
~-the..methed, of computation adopted in 
our previous notice, This methan of computing. is 
ra direct, and feaves out sof the question several 
i whieh: had their nt doubled off, and 
Soho’ & tek t jainined in and dow ‘Turn- 
ing, to, the he made with the 9- dete trons. 
4, andre in Table No. IIL, it, WA) be seen 
ar 2 splendid score was made, in addition to which 
the ets ranged much farther than those of the 
mitraiieur. ‘The bullets from the mitrailleur, how. 
ever, made ag than those of either the | 
Snider or the Martini-Henry rifles. A comparison 
of the results of the two rifles for bab fice, |. 
as exemplified in Tables No. I1., ITT, and LV., chows 
eatly in favour of the Martini- Henry arm, the 
est number of rounds fired per man in the same 


on in each of the four series with the Snider being ‘ 


$1, 14, and }6, thosé ofthe Martini-Henry being 
},,.22, and The figures aleo point out an- 
little fact, and thatis that, -. the men warm 
at their work,the number of rou ot off within 
the Apis wir time is greatly om 
A comparison of the tables so far 
already possess. weapons. which ho 
against the mitrailleur .which, to be, a 
= it has always been assumed to be, 
ite speed increased. But we must leave 
chipesiads the subject invites—the 
formaking which are afforded by 8-— to 
who desire to work them out.in 
and turn to the experiments carried Out at Shoe- 
buryness on Tuesday last, which ,.. ; 
by Colonel 
pM out th the most perfect 
items on the list were trials of 
three Gatling battery qune againat i 
Gad the 9 and 12- -pounder tield 
of aa experimental port frame for, 


+ Cigna. 


of | pounder practice 


riments } — 


The proceedings of the day were opened with a 
royal salute upow the rages cede Be yede fers 
Cam bridge suite upon the ground, and which 
must have been, rather work for men ac- 
customed to firing 12 and;|5-in. guns, The practice 
commenced with the pt mayer Armstrong reech- 
loader field gun, the resul: being gives in Table 
No. V. The firing w the sea-wall 
infantry and cavalry 
* at unknown distances of 
The actual distance was, 
wt targets my 

54 ft. wide and 9 ft. high. 
the ay 
third round, rising into the 
60 yards to the rear of the battery. This is the 
first oceurence of the kind at Shoeburyness, and is 
the more Je because an officer of great ex- 
perience was doing the duty of No. 1, the No. 2 man 


12- | tiles, 
song Tye 





serving the vent being one of the best gupners there. 
In explanation of the few hits made by this gun, it 


a .. j 
3 
= } 
S } Nature of Fire. a |Time in! 
FH Se 'Minates. | 
£ 


; el 


porn Bsns field shell gun, which was 
tried for wo rounds were first fired at 
1200 yards and then two at 1500 yard, with shells 
filled with sand and plugged ; the second round hit 
- target. The gun was next fired with live 

ar shell, one » round with percussion fuze 
whic 


in the owder al > age Cae the shell room, one 
heaving, one whe ; and two above ber shell loft. 
Service charges of 30 Ib, were used, and the gun 


Tani No. 1.—Field Guns. Details of Practice, August im. ies 


's No. of Men pisced | oe bake 
Z hors de combat. 
a A op BEMARK 
a3) deat, 
pit Covalry of Lnfantry. rapes: “ 





800 For rapidity 
i 

800 Deliberately 
; 4s Spt 

BuO, Ditto 
} fea 

600 For.rapidity 


‘ 
’ 


j 


600 Deéliterately | 5 | 
’ Tass No. TI Helis » Rifles. 


vo fs 


400 } ; r 
600 9 7 ” 4 


800 “Ditto 








time fuze, bored to 0.35. Seventh 
round in gun. 


61 Ditto. 


‘ Ditto. 

= ("ue shell, with 5 —, wood- 
i thne fuze, bored to Seventh 
'( round i gun. - ta 
| ¢ Shrapnel shell, with 5 seconds wood- 

46 { time fuze, bored to 03 first; re- 


at 0.25 
1d 4s = 
Details of oA Practice, . ‘ a. 


——— —_——. —— 


6s | ~ 36 29 ounds per mam: 8, 13, 18, 14, 17, 18 


| 4 2 66d] Ditto 14, 14, 14, 16, 18, 19 
| 63 “ 27 Ditto 14, 14, 15, 16, 18, 18 
102 27 17 | Ditto * ditto 36, 16, 17, 17, 18, 18 


en: shell, with 5 seconds wood- 
66 

















TABLE No. ILl.— Details of 


I. 
Tj Yolisy a 2 7B. 
2 | fe creamer = fs “ae 2 1 
3 | "ie a xs 713 2 10 
4 sé Martini. ie Be aes 2 Bene 


rifles" 144 





| 


~ Tasue No. IV; = Details of Martin- Henry Practice, August 25. 


Mixed Practice, August 25. 
3s ié : -& ‘cartridge here counts asa round. 





204 a6 110 Firing shrapnel shell. 
218 69 105 Ditto ditto. 


47 27 | 9. |Rounds per man: 18, 19, 19, 20, 23, 2 


_ 








~T¢6 Martini-Heanry ) | “¢ Rapidity, ~ 
5 800) 5 with aim yeep ® | e 
Ditto 600, Ditto it a 2 0 i 
Ditto 400) Ditta ios ie 


be 








|Rownde per man: 21, 21, 22, 23, 26925 


| Ditto ditto 2% 28 $3, 4, 95, 29 
. Ditte Git 23, 24, 26, 26, 29,30 


ae 











' 
1100, Deliberstely 5i2 48 
Ditto t 48 
Gatling Gun 


Rapid file (270/1 45 


Mitrailieur [t voney | |sef 48 


| nae Sears }] 2] Skirmishing “3 48 





AW bored to ths. 
rged, 12 dr. ; 28 balla, 








Miteailleur 


Small Gatling 
| 9-poundér gan” 


” 





~. jas 


2 gar? § 


EK tance No VL Dataile 
‘Vy W-pounder gun {| 800 Rapid | o j @ 
{: - 401 On 





93 a gun, 

21 f hots all very high, mostly over. 
Another plate venom he in gun. 

72 Gan notin working order. 

59 Experimenial fuzes used, which failed 











may be observed that hashes hardly attained, | 
even at the last round, owing to a dazzling haze | 
hanging over the sands. The Gatling gun fired in 
~ sages of this table has ten of 1in. calibre ; 
are carried in cases each containing 
@ practice was brought to a close for 
wast "ot tidn ; had this mot been the case the 
mks have ' off oa the rounds in the 
greece £ seco 
ver Yolley, but ia. aplivery 
rants,” Wet ons and contimuons; but: 7 oe 
standing on score made was not high 
pext cam@ in for its turn, re cake 








wan fred Hii Meeciahan-al 3 deg. 16 min. for 1500 
ards 


15 sec., being , although the 
targets were not bit: The 19-in. 600-poundcr 
Woolwich muzzle-loading rifled 25-ton gun was 
then fired at the same ranges as the previous gun, 
50 lb. charges being used. Two Palliser coned shot 
with sand-cast bodies were first fired, next two 
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De t, was tried in the beginning of 
and July last at Shoeburyness, and proved a signal 
failure; the ‘and tar ing spurting out in 
directions on. the impact of thie les, + 
imminent re. ~4 Ac 
be serving the gun. ‘The 
posed of a 4) in. armour plal 
the iron concrete, and an 8 iiper 
rear, a space 4 ft. square beil 
a framing of 16 in. x5 in. irom 
with heavy timbers. The s 
with 2 in. plates 12 in. deep the 
joints being covered —in fact, mgt orp ron 
insure suecess, But it camomoty for the 124m) gan 
at 30 yards with a reducedseharge:of: . 
powder, and a Palliser 600-1 shotmade 
with it as ought to convince the authorities. ofs¢he: 
absurdity of a system, the verprfiwndamental 
ciples of which are wrong. The attempt has 
made to confine an incompressible ‘and i sub- 
stance, but the entrance df -the wedge-liké shot 
naturally causes it to squeeze and spurt out tp the 
manifest great danger of those behind it... We, 
therefore, trust the authoxties had their, eyes 
opened on Tuesday, and that we shall hear ne re 
talk about using this dangerots substaneés 
Gibraltar shields, and that mo more of itry 
into the.construction of the Plymouth Breakwater 
Fort as we understand it at present does. = 4m 
We now come back to the-mitraillewr and 
gun trials, with which this interesting ’series-of 4 
periments was concluded. These 4 
again tried against the 124pounder and 9- 
field guns, at known ranges of $00 yards in, th 
marsh, before targets representifig open columne of 
cavalry and infantry. The details of these i- 
ments will be seen in Table No. Viv’. Thettatge 
were three rows of boarding, 45 ft. Jong, 9 ft, high, 
and placed at distances of 19°yands* behind each 
other. The 12-pounder guit’ fire@'s — 
fuzed with the E. O. C. pereustion fies 
pin and cap, as recently improved By Colonel 
ward, the gun charge being 1 Ib. S80z. ‘The 
row of targetting suffered most severely. The = 
trailleur practice was rather wild, the shots for 
most part flying high and falling far ip the reanof 
the targets, ‘The practice with the small G: 
gun haying ten barrels of 0.42 in, calibre was 
unfortunate. ‘Two stoppages oceurred, which wet 
caused by the front screw of* the’ central ‘bar beh 
too tightly screwed up, and Only a com 
few rounds were got off. Few though t 



















Hil 


i 


they did good work, and proved that’ the weapon 
possesses great destructive powers over the mitrail- 
leur. It was stated that the gun ust been 


: 
& 
= 


received in England, in faet, 1 only 
the ground on Tuesday morning, just 
visitors, and there had beet to thne to g 
proper order. The 9-poundér bronze gui w 
with shrapnel, fuzed with a néw pattern fuze, purel 
experimental, and which did not answer, two 
being premature, and one “btitsting Behind” the 
targets. 

We have now gone through the whole of the ex- 
periments that have been instituted up to the pre- 
sent time for the purpose of determining the merits 
of the mitrailleur. As we Observed in our previous 
notice, the mitrailleur possesses all the elementé of 
a useful weapon for sper in. warias 
But it requires further developing for speed befo: 
it can compete with the field guns Sriny shiraps 


segment shell. The results of the ice shGw, 
moreover, that these latter wen) vi a 


a3% 
ers 


u 








powerful rival in the Gatling gun, of .w 
are now three sizes at Shoeburyness.  Durn 
terval in the programme, the second rized 
gun was tried, with astounding reaults,, This 
with cartridges by a feed dram revolving on a. 
axis over the firing chamber, The was 
a target on the sands, and 400 rounds were ff 
58 seconds, ‘The target was ectly : 

line of aim having been oily tatiana. This g 
the case, it only requires the application of the very 
nice automatic motion which Dr; Gatling has ap- 
plied to ‘his smallest gun—the one referred to in 
Table No, Vi.—for obtaining a ¢ontinuous’ hori- 
zontal rightand left traverse, to constitute a weapon 
which, subject to the chances of war, would prove 
to be superior te any other of its class extant. Al- 
though these experiments have thrown thé mitrail- 
leur somewhat in the shade for the present, they 
have at any rate developed and established the 
power of resources which Eugliand lias at her 


command should the hour of need ver come. 


.| in designing each detail ‘hei ally 
the computations given hors A 


e | equal utility. 
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pendix formed a pletely 
which we have to ee Saeed 
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a short address, delivered bY MroOhiities Hutton’ 
Gregory, on the 9th of November last, with referetice_ 
to the attack on the engineering profession mate’ 
a notification gazetted by the Public Works De 
ment of the Government of India”This subject 
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STEAM RAILWAY FERRY OVER THE RIVER RHINE AT ELTEN. 
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In the year 1863 the concession was obtained for the | The shore ends of the chain were carried over rollers 2 ft. 


construction of a steam ferry for conveying trains across 


in diameter, and thence passed into a well of 28 ft. depth, 


the Rhine at Elten, near the Dutch frontier, for the line | as shown at 2 and y in the general longitudinal section, 


between Cleve and Zevenaar. In the following October 
the work was commenced from plans fully decided upon, 
but these designs proving unsatisfactory, considerable 
modifications were made in the work after its completion, 
and so modified the ferry has remained in operation to the 
present time. Before referring to the alterations we pro- 
pose to describe the plan as originally carried out, and 
which ig shown upon the drawings. It was at first con- 
templated to adopt the designs of M. Sternberg, the pre- 
sent professor of the Polytechnic School at Carisruhe, but 
subsequently those of the chief engineer, M. Hartwich, 
were decided upon, The following requirements were in- 
volved in the plan adopted. Chains were stretched under 
the river from bank to bank, and these guided vessels con- 
nected with them, which passed across at right angles to 
the current. At each end the rails upon the deck of the 
ferry had exactly to meet and coftespond with rails laid 
upon inclined and movable bridges, the positions of which 
could be shifted according to the level of the water in the 
river. Over these bridges the trains were taken on or off 
the ferry by locomotives. The ferry, which is clearly shown 
in Fig. 1, on the opposite page, consisted of a central vessel 
carrying the driving machinery, and two flats or scows 
placed one on each side. The central boat was 90 ft. long, 
14 ft. wide, drawing 27 in. The flats on either side were 
placed at a distance 15 in. from the middle boats; they are 
147 ft long, 20 ft. wide, and 37 in. above the water. Their 
draught when empty was 16 in., and 30 in. when fully 
loaded, the maximum capacity of each being seven 
loaded goods wagons, or five passenger carriages, 
shown in the plan, Fig. 3, the side vessela were connected 
with each other at- both ends by a timber framework, and 
they were coupled to the middle boat at the points, a, b,c, d, 
by means of the coupling given in Fig. 3, above. All 
three of the vessels were built of iron, and the machinery 
was carried in the centre of the middle one, in an engine- 
room 26 ft. long, 14 ft. wide, and 8ft. high. The driving 
power was furnished by a 40-horse twin engine, making 30 
revolutions per minute, but it was supplied with steam from 
a locomotive boiler, scarcely adequate for a 12-horse engine. 
But little judgment was shown in designing the machinery. 
The driving shaft, which had four bearings over a total 
length of about 5ft., transferred the motion through spur 
gearing in the proportion of 2 to 7 to two shafts, which were 
placed at both sides of the boiler, and projecting beyond 
the sides of the vessel, carried the chain drums. Fore and 
aft of the engine room the deck of the central boat was 
fitted up with saloons for the accommodation of such of the 
passengers as chose to leave their carriages during the short 
period of transit. ing gear and an anchor were also 
placed at each end of the boat. The total length of the chains 
was about 4200 ft., and they were moored at both sides of 
the river, upon the bottom of which they lay when not 
running over the boat. Each chain was placed 15 ft. apart. 
The links were 4}in. long, and 34 in. wide of 1 in. round 
iron. ‘The different lengths of chain are united by shackles 
of the form shown in Fig. 4, and Fig. 10 gives the plan and 
section of the drum over which it passed. The chains also 
were supported by vertical 6 in- rollers, placed on each of 
the side beats, at the points marked, /, g, 4, and m, Fig. 8, 
and also by horizontal ‘rollers of 18 in. diameter bolted 
in a cast-iron frame to the side of the vessels. This 
arrangement proved defactive in practice, as the pressure 
of the current threw an excessive strain against the chain 
as it passed along the vertical roller, as shown in Fig. 6, 


Fig. 5. Weights of 150 cwt. each were attached to the 
ends of the chains. 

The movable bridge, which was used for completing the 
communication between the shore rails and the ferry, is 
shown in Fig. 2, and in detail, Fig. 2 above. Fig. 12 is 
a side elevation, and Fig. 2 a cross section to an enlarged 
scale. The length of the four bridges, which were 
exactly alike on each side of the river, was 28 ft., 
and the rails upon its platform were laid with an inclina- 
tion of lin 12. They were supported upon wheels of 15 
and 24 in. diameter. Two shoes of iron, 6 ft. long, with steel 
points, Fig. 12, connected the rails on the bridge with the per- 
manent rails laid down upon the inclined approaches. The 
permanent way upon the deck of the ferry projected over the 
end for a short distance, and it was kept in position by 
means of a balance-weight, as shown in Fig. 18. So soon 
as the vessel arrived at the landing stage, a connexion by 
hand was made, and the rail joint was secured in a chair, 
Fig. 7, an operation always attended with difficulty, and 
sometimes with no little danger. The movable bridges in 
their lowest position are almost entirely under water, and 
the distance from the end of the ferry to the point where 
the rails of the inclined approaches were above the water 
level was 60 ft., so that in transferring the trains on board 
they had to pass through the water for a considerable dis- 
tance. As locomotives were not allowed to pass over the 
bridges, an intermediate wagon, built for the purpose, was 
always attached to the engine, which shunted five or seven 
carriages direct upon the deck of the ferry. 

As stated above, the concession for this work was ob- 
tained in the spring of 1863, and operations were com- 
menced in the ensuing autumn, when the chains were laid 
across the bed of the river. On the 15th of March, 1864, 
the work being practically completed, the first trial took 
place under the supervision of the Government inspector. 
This trial, however, proved a total failure, the current being 
too powerful for the driving power of the boat, which 
drifted down stream instead of making for the opposite 
bank. 

This failure arose from the yielding of the chains to the 
pressure of the water. Another di arose from the 
fact that the chains turned, and ran off the drum. In 
Fig. 9 is shown the alteration in form that was subse- 
quently made in this wheel. In June, 1864, it was decided 
that a third chain should be laid, and a new executive 
engineer was appointed ; this arrangement, however, failed 
also, and subsequently a chain with links } in. in diameter, 
was stretched across the river, and kept in position at three 
points by heavy anchors. It was the intention of the chief 
engineer to guide the ferry along this chain by means of 
rollers especially designed for that purpose, but a 19 in. 
diameter wire rope was afterwards substitated, and this 
rope was held down by three anchors ; Figs. 5 and 11 show 
the side elevation and plan of the rollers adopted, over which 
the wire rope passes; in the figure is also seen the fastening 
leading off to one of the anchors. These fasten 
were made of bar iron 2} in. wide, and yy in. thi 
placed round the wire rope, and rivetted together. It 
was found, however, that the cable ran off the 
four of which were subsequently used instead of two, in 
order to diminish the pressure upon each roller, but the 
desired effect was not obtained. In Fig. 14 is shown an 
apparatus contrived for overcoming the action of the 
current. One roller remained fastened to the end of the 


: 








ferry, and another was secured in 4 separate boat to which 





the other end of the ferry was attached. The great weight 
of the rope as well as the pressure of the current tending to 
upset the boat in the direction of the arrow, 2, a rope was 
attached from the top of a mast, r, in the boat, a. This 
contrivance, however, was not brought into practice, ~ 
Finally the original idea of the chain ferry was altogether 
abandoned, the chains were taken away, the central vessel 
cleared of her machinery, and each flat was adpated te 
make the crossing independently. For this purpose a wire 
rope 1} in. in diameter was stretched across with weights of 
70 cwt. at each end. Each boat was provided with a 
portable engine and rope drums. The guide rope remained 
unaltered, and the difficulty that remained was in the form 
of the rollers passing over these ropes. Rollers of « modi- 


y 
and the ferry was finally handed over to public service in 
March, 1865. Since that time, several important modifica- 
tions have been made in the construction of the movable 
on the river banks, and the alterations thus intro- 


deutscher Ingeniewre, for the particulars of this interesting 
work, which is instructive, not only as an engineering 
failure, but also as showing the different steps by which a 
success was at last obtained. 
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THE BABCOCK AND WILCOX ENGINE. 
(Continued from Page 151.) Bs 
Havine explained the main featares of the arrangements 
ot valves, &c., fluted by Messrs, Babcock and Wilcox to 
their engines, we shall now precged to deseribe in detail the 
ieaet tes eho oot “hich arPeatn 
ed us last w a 
pages sebend 170 of the present number, In the first pl 
it will be noticed, ‘om fteferring to the general views on 
page 162 of our last tenmejthet the frame of the 
is of a form which has but little used in this coufttry, 
although it has been ex vely adopted, with slight modi- 
fications, by Corliss and makers on the other side of J 
the Atlantic. From Figs."1, 2, and 8 om page 152, it will 
be seen that the frame is really a kind of distance piece ex- 





tending from the endef the cylinder to the standard, | - 


by which the crank shaft beaging is supported, the = 
this frame at different poigts being shown clearly by, | 
enlarged sections, Fig. 11, 12, an@.18 of the two-page .@n- | 
graving, published by upjast week, AC the end ne we | 
cylinder the frame forme on anwular flange, wbich is bolted | 
direct to the end of the cylinder by seven 14 in, while | 
at the other end it is bolted by four 14 im. fo Mie crank | 
shaft plummer-bloek, as shown in Figs, 45 aiid 47 on) 
page 163. 

The guide bars are formed:by the frame itself, as shown 
in the sections, Figh Divemd<4® already referred to, the} 
guiding surfaces oe shallow y's, having their sides in- | 
clined at an angle of 19% with: the horizontal. The total | 
width of each guide har is 6 in, and the croashead—the con- | 
struction of which is shown by Figs. 14 and 15—has blocks 
12} in. long, or including the end adjusting pieces, 139 in, 
long. ‘The crosshead itself in of cast irom, but the blocks 
are of hard gun-metal, lined with Babbitt's metal, and, as 
shown, they can be set up by adjusting wedges moved by 
right and left-handed screws. The crosshead pin ts of 
steel, and is secured as shown, the bearing being 3} in. in 
diameter by 44 in. long. The pistom rod is screwed into 
the crosshead, and is secured from slacking back by a 
wrought-iron lock nut. 

The form of the crank shaft plummer- block is shown by | 
Figs. 44, 45, 46, and 47 on page 163 already referred to, while 
Figs. 88, 89, 40, and 44 on the same page show the bear- | 
ings, and Figs. 26 and 26 (which are drawn to a larger | 
scale) the plummer-block cap. The bearings are cf cast iron, 
lined with Babbitt's metal, and i: will be noticed that they are 
made in four pieves, so that wear may be easily taken up, 
the lateral sdjustment being effected by set screws. The 
bearings of the dywheel shaft are each 9 in. in diameter 
by 124 im. long, and as shown by Fig. 2, page 152, they 
are beth carried by plummer-blocks of the same con- | 
atruction, the only difference being that in the case of the 
bearing next the crank the plummer-block is bolted to the 
main frame, as we have already stated. The crank, which is 
shown to aacaleof | ia. tol ft. by Fig. 50, page 163, is of cast 
iron, and is fitted with a steel pin having a bearing 4, in. 
in diameter by 54 in. long. The ceannecting rod is 10 ft. 
1 in. long between centres, and has strap ends of an ordi- 
nary pattern. 

Turning now to the cylinder end of the engine, we find 
the cylinder—which, as we stated last week, is 18 in. in 
diameter, with a stroke of 4 ft.-is supported by a hollow | 
standard or bracket which, if the engine is non-condensing, } 
is open at the sides, but which, in a condensing engine, is 
closed, so a8 to form part of the condenser. The former | 


arrangement is shown in the figures on page 152, while | 





Figs. 2 and 7, on our two-page engraving last week, show | 
the latter modification. The last-mentioned figure, also | 
together with Fig. 2, explain the arrangement of the air | 
pump, which is bolted to the side of the condenser, and | 
which may be worked either direct from an eccentric on | 
the main shaft or from the main crosshead through the in- | 
tervention of levers. The air pump is double acting, and | 
is 10 im. ia diameter, with @ stroke of 12 in. The valves | 
are of india-rubber, and are arranged on gun-metal seats, 
as shows in Fig. 7. The pump barrel, also, is lined with | 
gun-metal, and the sir-pump p’ston, which is shown by! 
Pigs. 4 and 5, is of the same material. Figs. 6 and 23) 


show the arrangement of the crosshead and guides for the | b 


air.pump rod. 

The arrangement of the cylinder, steam passages, &c., is 
shown clearly by Figs. 2 and 3.on our two-page engraving 
last week, os well as by Figs. 4 and 6 on page 162. The 
cylinder is steam jacketted both along the barrel and at the 
ends, and the cylinder barrel, jacket, and end cover next 
the crank shaft are cast in one piece. The loose cover at 
the other end is also jacketted, the port through which 
steam enters it being shown by Fig. 62, page 163; while 
Pigs. 24 and 41 on the same page give other views of this 
cover. The cylinder is well coated with felt, the latter 
being covered with a neat cast-iron casing, as shown in the 
general views. 





(To be comtinwed.) 





Dax Dock Scueme at Newroat.—In a previous num- 
ber of Ewotxexnine it wasstated that the Newport Harbour 
Commissioners hed em Act for the construction of 
ay Pg 
to 


eving docks, and that ication had been made 

ie Loan Commia ioners for a sum of money to en- 
sble the Harbour Commissioners to carry out the scheme. 
From what has lately transpired it thet the obstacles 
taised leave no hopes of the money obtained (rom that 
cues, Gat Cees De eaenits camo obtained from 


| and upon each other. 





ag scheme will im ali probability become a 


“METALINE” BEARINGS. 

A creat deal of interest has been excited in many 
quarters during the past few months by reports of 
the performance ef-bearings for spindles, shafting, 

be of smewmaterial, named inventor 


taline.” 
ss “isan? wadkantited J 
inary properties, and, alth 
a large seale has not yet 
e to enable us to pronounce a 
its merita, yet sufficient has been d 
taline 


| that 


dition.  Upder ‘these circumstances, We believe 
that many of @urw@eaders will be interested by Dr. 
Gwynn's patent specification, whieh has just been 
published, this specification contaiging a full ex- 
planation of the theory on which the manufacturé 
of * metaline ” is founded, and we therefore, 
reprinted it almost ix extenso. The 

may remark, is No. 190, for the p 

runs as follows : 

This invention of ‘ Lmprovementé. ini 

preparation of various natura] substang 

them appli¢able for use in journal boxes; 

machinery oF other articles whose surfi 

be subjecte@ to friction” relates to a ne 

for treating certain matural substances 

uced in sech conditions that while 

egtee of solidity which is necessary to ‘bear (without ma- 
terial change of form) the ape ordinarily applied to 
journal boxes and other articles whose surfaces are intended 
to be subjected to friction in machinery and elsewhere in the 
arts, at the same time so little friction will be actually caused 
and so little heat thereby developed im the practical use of 


| such articles made of them that all necessity for the applica- 
| tion of oil or any other lubricant to their surfaces will be 


entirely obviated. 

The description will be more readily and clearly under- 
stood by first stating certain familiar elementary facts and 
principles involved in the phenomena of friction, and the de- 
velopment of heat thereby. 

All matter is ce poe to exist in its ultimate form as in- 
divisible atoms held together by a force called the attraction 
of cohesion, but nowhere are these atoms actually in contact 
with each other, such contact being prevented by an antago- 
nising force called repulsion, leaving vacant spaces or in- 
terstices between them. In proportion as these atoms in any 
aggregation of them are drawn more nearly in contact does 
the mass become solidified, or, in other words, just in that 
ratio is their tendency to maintain a fixed relative position, 
and is the difficulty increased of eausing them to move around 
The more widely they are separated 
from each other the more plastic yielding or fluid does the 
mass become, and the less is the force required to cause 
movement among the atoms, or in other words, just in pro- 
portion to the nearness of the atoms to each other is the 
energy with which the two forces act, repulsion to resist a 
further approach, and cohesion to prevent separation, the 
combined action of the two being to hold the atoms fixedly at 
the point where these forees balance each other. But what- 
ever may be the atomic condition in the respects nemed, 


| however slightly or however rigidly the atoms may be held 


together in a fixed relative pomtion, so long as they remain 
within the sphere of the action of the forces named some ex- 
penditure of @ counterforce is necessary to cause movement 
among them, the amount in every case ing of course 
upon the energy with which cohesion and repulsion are 
acting. In some kinds and conditions of matter there is that 
euliar action of cohesion and repulsion as in most crystal- 
ine bodies which causes the atoms to have so strong a 
tendency to maintain a fixed relative position, and to resist 
inter-atomie movement, that less force is required to detach 
them completely from each other than to effect a change of 
position among them. Such substances are brittle un- 
yielding; they refuse to submit toa change of form except 
y abrasion, or by being broken or crushed in pieces. 
Cohemon and repuismon act only at insensible distances, but 
whenever any two atoms of matter approach within a certian 
distance they do invariably act, and a counterforce must be 
Senre to disturb the atomic arrangement which they 


e 

Adhesion is commonly understood to be that tendency 
which the atoms or ieles of one mass of solid or semi-solid 
matter have to stick or adhere to those of another. It (in 
fact, however) only differs from cohesion im the condition 
under which it lace, adhesion acting between the 
atoms of one hm aud Shee of anotber cohesion between 
those of the snme mass. Cohesion und adhesion are therefore 
really the same. force or property. The energy with which 
adhesion in any case acts is (as is true of echesion) in pro- 

ion to the nesrness to which the atoms of the one surface 

are made to approach those of any other, and therefore it is 
only between masses that are (one or both) in some degree 
plastic or yielding that it takes place. But between all such 
moe —_ it dors manifest itself to a ter or less extent, 
a refore this property of matter 8 & most important 
part in the phenomena of friction, he heat thereby de 
veloped, as will presently appear. Heat is but a e of 
motion, and all wotion is caused by an expenditure of foree ; 
hence it follows that there can be no expenditure of force 
without the de of heat, and 
is exactly the equivalept of the foree expended. 
maniiestation among the atoms of matter acts to 





asunder, thus diminishing cohesion, and tending to facilitate 
ebange of relative position among them, and i 
their condition as to solidity fluidity of their 


. : absolute are rubbed together as 
nearly in contact as possible, or rigidly held from receding 
trom each other, whatever inequalities or prominencies there. 

resent obstacles to free movement. They will 


ient force must be applied either to break 

thé eolliding gtoms or aggregate of atoms from 

the masses to whieh they , or to change their position 
and depréas themego fr tivatithey can pass each other. If 
p-detaghed> they will still continue to be obstruc- 

ytion ofighe surfaces, cutting into and 

ing the difficulty of their move- 

ex iture of foree, which 

elopement of heat. If 


’ ‘mse fe 90 far plastic or yiplding that no detachment or 
abrasion ta 


es place, the atoms must be made to change their 

relative position; then an undulatory motion may occur, the 
depression of those most prominent causing the elevation of 
others in their vicinity, they to be in turn depressed, and so 
on continually while the sebting of the surfaces together is 
continued. But this moleeular undulation demands the ex- 
penditure of force to produce it just in proportion to the re- 
sistance which cohesion among the atoms opposes to it, and 
of course the equivalent of this force will appear as heat. 
Still another obstacle to the free movement of the surfaces 
upon each other exists, namely, adhesion, which plays a most 
important part in friction. If any surface is brought so 
nearly to a plane that a considerable number of the atoms 
composing it are caused to approach so nearly in contact 
with those of another (that is, being rubbed upon it) as to 
bring them within the sphere of pokes attraction, two 
surfaces have a tendency to adhere together. The expendi- 
ture of force is then required to prevent them from doing so 
and heat will of course result from such expenditure of foree, 
We have now before us what is believed to be the true. 
philosophy of friction and heat resulting from the rubbing of 
one mass of matter upon another, and it discloses a most im- 
t fact, a fact which is the key to the new It 

is this, that always and everywhere friction is the resistance 
which the cohesi repulsion, one or both, of the atoms 
of the bodies whose surfaces are being rubbed her 
(which for convenience I will call elemental force) rs in 
some way to the foree expended to cause the movement of 
the surfaces (which for like convenience I will term me- 
chanieal force), and the heat developed by the friction is the 
ES SASS hee the mechanical force thus ex- 
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It is not of course difficult to find conditions in nature or 
to produce them by art in which these forces, one or both, 
act with little energy, and where there is consequently little 
friction. Most of the fluids present them, but these are not 
the only conditions d ded in subst that are to be 
used for journal boxes and other similar articles. There is 
demanded a certain degree of solidity (required to prevent 
change of form under the pressure to which these articles are 
to be subjected), and it is difficult to find or produce a sub- 
stance having the last-named property which is at the same 
verge ym ple nalysler ewan y by eyetn Lager 
ing its surface that when employing it for the purpose of 
jourkal totes ia mnnahimery the taxo of a lubslonnt eam be di 
pensed with. In fact nature so far as is known has not 
given us such a su , and it has not heretofore been 
thought possible to prodiee it by art. I have discovered it 
is, however, possible to do so, and by the improved process 
such a substance, or rather a series of substances, is produced 
as by experiment and trial has been now abundantly de- 
na To the substances so produced is given the 
name of “ 


In describing the mode of treating a great range of ma- 
terials so as to produce the im S Scscks tinted ahve I 
shall assume that this description is given to those who are 
acquainted with the patural oe Denes oe ele- 
ments and substances treated, whether simple or compound. 
and with what our present science teaches of their possible 
changes and modifieations under the action of chemical laws 
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DETAILS OF HORIZONTAL CONDENSING ENGINE. 
CONSTRUCTED ON THE PLANS OF MESSRS. BABCOCK AND WILCOX, ENGINEERS, NEW YORK. 
(For Description, see Page 168.) 
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FIELD ARTILLERY. 

‘Tue remarks appended in our last number to a 
letter of a ton ‘ Field Artillery” dis- 
pose, by anticipation, of the article published by 
contemporary on the same subject at the same time. 
As the name of Sir Joseph itworth is involved 
in the coutroversy, and as the Times published an 
article sho oo mach inferior the French field 
guns are to his, our contemporary is, as might be 
expected, unusually wild in its language, pours 
forth its charges of *‘ dishonesty,” ‘‘ miarepresenta- 
tion,” &e., against ourselves in a style which we 
venture to say is without its parallel in the English 
press. It must not be supposed that this antago- 
nism to Sir Joseph Whitworth on the part of our 
contemporary is merely accidental; no, it is as 
deep-seated and persistent as if his publishing office 
were at Pall . in the shadow of Lord Herbert's 
melancholy statue. Let us give one illustration of 
this, drawn from a separate subject. In the pages 
of the contemporary to which we refer, on the 19th 
of this month, appeared the following : 

“Sore years ago Sir Joseph Whitworth, relying 
on ageurate machinery, thought he could make 
double-barrelled fowlmg-pieces by boring two 
holes out of an elongated steel block. He found 
himself mistaken, as anybody would find himself 
mistaken whe should make a similar attempt.” 

Now we are sorry to have to state that every 
word of this confident statement is the product of 
pure animosity —or rather of what would be *‘ pure” 
animosity, were it not alloyed with blunders both of 
fact and of opinion. We unhesitatingly give the 
whole statement an unequivocal denial. Sir Joseph 
Whitworth did not attempt to make double-barrelled 
fowling-pieces by boring two holes out of an elon- 
gated block cf steel many years ago. He attempted 
to make military rifles that way many years ago, 
and succeeded perfectly, and has never made double- 
barrelled rifles in any other way. We thought this 
fact was well known to engineers and military per- 
sons, and did not imagine that even our con- 
tem could have been unacquainted with it. 
But this is not all: very recently (and not “ years 
ago”) Sir Joseph Whitworth commenced the manu- 
factare of double-barrelled fowling-pieces in the 
same manner, and with the same success as before, 
and he continues to manufacture them in this way 
still, The opinion of onr contemporary, therefore, 
that “anybody would find himself mistaken who 
should make a similar attempt,” is a mere imagina- 
tion or conjecture, which, hke most of the conjec- 
tares of our contem , takes a very positive doc- 
trinal form, but which is not on that account the 
less erroneous. We shall see if a proper apology 
is offered to Sir Joseph in the next number of our 
contemporary. 

We next notice that it is said to be an error on 
our part to suppose that Colonel Maxwell maintains 
that bronze is good for all field guns. ‘ Colonel 
Maxwell asserts that bronze is the best metal for 
Indian field artillery, because they can make bronze 
guns in India, and they cannot make iron ones ;” 
and “this fact would alone demolish” xs. On the 
contrary, the very fact that our contemporary sup- 
yoses this to be the question at issue demolishes 

im, because the worst complaint which we make 
is that the Government are manufacturing this 
bronze gun for the British army at home, as well as 
for the Indian army, and consequently are flying in 
the face of all improvement, and of this our con- 
temporary should not be ignorant. But even as 
regards the Indian army the course taken is as 
wrong as it can be. 

It is the very reverse of right. A very little con- 
sideration will show that what a distant army 
requires is not to be able to produce guns readily, 
and on the spot, but to be able to produce shot and 
shell there readily, and for this reason the type and 
ebaracter of guu to be adopted for such an army 
should be selected with reference to the simplicity 
of the projectiles to be fired from it. It is quite 
easy to arm the Indian army with proper guns sent 
from this country, if necessary; but when that 
> called into cong it may be a 
difficult, nay, impossible, to supply it wi jec- 
tiles from a distance. Now, w : vibe Gerienanl 
has done, upon Colonel Maxwell's advice, is to give 
the Indian army a gun which can only be in 
combination & projectile that requires to be 

ufactured by means of a set of machines, and 





maintain that the a eee shot and shell 
to the Indian army w a matter of the test 
difficulty in time of war, and this di y will 
have been imeurred, with all its attendant risks 
ae’ that 
. It may 


more to do with the Government’s reverting to 
bronze guns than any other consideration. And 
the tniachief is, that having got the bronze into use 
again for Indian guns, it is now to be thrust for- 
ward for the field guns of the whole army—a thing 
which we maintain to be utterly unjustifiable. ‘The 
fact is, that the adoption of this bronze gun is the 
result of a combination of accidental circumstances, 
and in no degree of scientific investigation and in- 
quiry, and it is not to the credit of any journal, 
pans to ss scientific lights, to be 
ound detending it. There was a general and strong 
disposition on the part of the army officers to get 
rid, anyhow, of the breech-loading field piece, and 
there was a more limited desire to keep the Cossi- 
pore foundry going : the two things together, work- 
ing upon the dense ignorance of mechanical prin- 
ciples that envelopes the War Office like a November 
fog, have led to the result which is so disereditable. 

It seems scarcely credible that any person pro- 
fessing to think intelligently on such questions as 
this should be found to put forward such an argu- 
ment as that bronze is strong enough for guns, and 
that it would be useless to use a stronger metal. 
Yet this is the argument which we find deliberately 
put forward as the one sole justification for bronze 
guns. The recoil, we are told, puts the limit to 
improvement. Surely common sense would suggest 
that the violence of the recoil, resulting from the 
use of large charges of powder and long shells, is 
not a reason for putting weak material into the 
guns, but for putting strong material into the car- 
riages, and for devising improved means of con- 
trolling the recoil. In an age of improvement this 
would be the natural course, and it certainly is the 
course which engineers would take. No engineer 
has a voice, however, within hearing of the war 
minister; military opinion is all that reaches him, 
and the military advisers have the satisfaction of 
pointing to an engineering newspaper, not without 
pretensions, which is perfectly ready to echo any 
nonsense which they may give utterance to. Alas! 
that it should be so. 

It is said that Colonel Maxwell's gun has beaten 
the Whitworth gun on every point, and we are 
reproached with the suppression of this fact. But 
we deny that it is a fact, and we ask for the proof 
of it. Let Colonel Maxwell, or his apologist, point 
us to any published official figures which confirm 
the statement. It is idle to point us to statements 
of Colonel Maxwell's own, based upon nothing that 
is before the public—as idle as it would be for us to 
seek to found the reputation of the Whitworth, or 
any other gun, solely uponfigures resting on personal 
authority. We pointed to the published results of 
public and official trials of the steel gun ; let our 
opponents point to the published results of public 
and official trials with the bronze gun. If the figures 
quoted against us rest upon any such authority, we 
can only say that the publication of such figures in 
an official form has eseaped our notice. On ab- 
stract grounds, the performances of this new gun, 
which is to be so widely adopted, ought to be made 
public, as the public have to pay for it; and we de- 
cline to accept just such selected figures as Colonel 
Maxwell may be pleased to produce, We the more 
insist on these points because the public has been 
completely hoodwinked and misled with reference to 
large guns by the discreditable system of adopting 
one chargé of powder to test their range, and a much 
less charge to test their endurance. We have little 
faith, therefore, in War Office figures unless they are 
based upon full records of all the facts connected 
with the firing. 

We will only notice one or two more of the dis- 

tions of our con . Weare 
told that no steel gun reduced in thi 
Prussian bronze guns “ would fail without flying to 
atoms.” This, we are told, we must know. Now 


like the} i 


trary, when made into thin cylinders and tested by 
gunpowder, it first and afterwards tears and 
opensoutin a manner reverse of ‘ into 


atoms.” Wales teins dite beovsl.of is metal 
intentionally burst with the same absence of any 
tendency to fly into small fragments. But even 


the ts, as expounded by Colonel 
Maxwell, require some further elucidation. There 
ay slew Macweil's eng cigre : 
In © 1 ‘s paper—which the author so 
much approved that he delivered it first in the Royal 
Artillery Institution, aid then over again at the 
United Service—we read as follows: “ The heavier 
(Prussian) gun of 9 cwt., with a shell of 15 tb. and 
a charge of 24 Ib., when reduced to 4, in. thickness 
at the muzzle, burst, throwing a large piece 
out of the chase with violence. Thus there was 
ample indication of approaching rupture.” Some 
how or other the point of the latter remark escapes 
us, unless we view it as a joke! The throwing out 
of a good large piece of a gun with violence is cer- 
tainly a most curious instance of “an indication of 
approaching rupture.” We wonder what the rupture 
itself is when it arrives. Is the Cossipore foundry, 
after all, in Ireland instead of India? 

Another point is, “As to endurance, we may 
state that bronze guns are good for 2000 rounds, 
and have fired 3000 rounds, remaining sound and 
serviceable.” This statement is so contrary to all 
usual experience with bronze guns that we venture 
to call it in question if it is intended, as it un- 
doubtedly is, to induce the publie to accept it as 
applicable to average guns on actual service. It is 
another example, we fear, of selected figures, based 
upon exceptional trials. Colonel Maxwell, who 
also would have us believe in the longevity of these 
bronze guns, tells us that the French guns last be- 
tween twe and three thousand rounds. The truth 
is that they are usually recast after about 500 
rounds only. 

One more specimen of the moderation and vera- 
city of our opponent, Referring to Colonel Max- 
well’s letter to the Times he says: “ This letter 
must have been seen and read by our contem- 

rary,” ke. The answer was not seen and read 
»y us until after our article was in t We men- 
tion this, not for the information of our contem- 
porary—who, of course, knows better than we do 
ourselves what we see and when we see it—but for 
the information of our readers, who will see in it 
another specimen of the way in which facts are 
manufactured, and accusations are made, in certain 
columns. But what can be expected of a profes- 
sional journal which holds up soldiers as the best 
gun-makers, and bronze as a superior gun material 
to steel? We have since read Colonel Maxwell's 
letter, and our answer to it will be found in what 
we have written above, 





TASMANIAN RAILWAYS. 

TASMANIAN legislation, fully alive to the import- 
ance of improving the existing means of communi- 
cation throughout the island over which it holds 
control, took into serious consideration last autumn 
the best means for securing the construction of a 
railway between Hobart Town and Launceston, an 
extension of the existing Launceston and Western 
Railway. The deliberation upon this matter re- 
sulted in the ing of a measure, entitled the 
Main Line Railway Act, which contained powers 
authorising the Governor in Council to enter into a 
contract with any person or company undertaking 
the construction of the railway, and to pay to them 
a bonus of 300,000/. in cash, or a yearly sum of 
25,000/. for the term of twenty years. The clauses 
of this Act showed plainly enough that the Govern- 
ment was very much in earnest in the matter of 
railway construction, and the was sufli- 
ciently tempting to awaken’ a considerable amount 
of activity on the part of contractors. It will be 
remembered that so long ago as Se ber, 1868, 
j yi e triumvirate 
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ion of a narrower gauge, as one of the features 
of railways in districts of small traffic. 
into consideration the unfortunate ignorance of the 
‘Tasmanian executive in railway matters, the in- 
fluence of its i i 


engineering advisets whose ventors, 
and interests were callooal bp tha tgeedichepeay 


and the fact that the width of 5 ft. 3 im. had 


been established in the island, we argued rather ill | i 


forthe prospects of an alteration. ‘The latest news, 
however, that has come to hand from Tasmania is 
somewhat reassuring, and even yet we may see that 
little colony setting a good example to Australia and 
New Zealand. ‘The Main Line Railway Act of last 
year stimulated amongst others the Tasmanian Mam 
Line Railway Company, and this body an 
agent, one Captain Audley Coote, who recently 
arrived in ‘Tasmania from this country, and has laid 
the propositions of his principals before the Govern- 
ment. Without knowing exactly what these proposals 
are, it is sufficient that they contain Fes outside 
the power of the Railway Act, and which, therefore, 
the Governor in Council is unable, even if he were 
willing to concede, and which would have to be 
made the subject for further legislation. The 
local papers tell us that the line proposed is of 
a broad gauge, and therefore we regard Captain 
Coote’s failure as a very good thing for the colony, 
in more ways than one. The following extract 
gives a good idea of the popular feeling in the 
colony. We take it from the 7asmanian Times : 

We are not disposed to regard the failure of Mr. Coote’s 
mission to London as a matter for serious regret. A railway 
constructed by the company he represents would, in all pro- 
bability, be an expensive broad gauge line, and when com- 
pleted would not be the property of the colony. The recent 
progress of railway engineering has been in the direction of 
narrow gauges and light lines; and the communications that 
have reac the colony by the last mail or two from Mr. 
Fairlie seem to warrant the belief that a line fully equal to 
the traffic requirements of the colony for the next twenty 
years could be constructed for about 60001. a mile, with the 
necessary stations and rolling stock. Should this assump- 
tion prove to be well founded, it may yet be seen that t 
colony is able to construct its own railway at a cost very 
little, if at all, in excess of the capital sum represented by 
the annual charge of 25,0001. which Parliament has already 
empowered the Government to pay for twenty years fora 
railway which, at the end of that term, could only become 
the property of the colony by purchase. 

The success which has recently attended our latest Joan in 
the London market, when Tasmanian debentures were floated 
with ease at 71. per cent. premium, leaves us little reason for 
doubt as to the feasibility of raising, without difficulty, a 
main line railway loan for 600,000/, or 800,000L, which 
would prove amply sufficient for a 3 ft. 6 in. line, on Fairlie’s 

sasiglis of construetion, from Hobart Town to Longford or 
Perth. or other suitable point of junétion with the Launces- 
ton and Western Railway. ; 

We are glad to see the local press using its in- 
fluence in the right direction. ‘Uhe principle upon 
which the Government of Tasmania proposed to go 
to work in their railway extension was totally false, 
and opposed to the real interests of the island. The 
pro bonus or subvention would be so much* 
capital wasted, which might be usefully employed 
in the construction of the. line under Government 
hands. The executive should possess its own roads, 
anc should build them, saving the profits, which are 
notoriously made right and left out of colonial rail- 
way jobs. It should be prepared to raise the money, 
to provide able men to carry out the work, and to 
see that that work is done at the lowest possible 
price. It would appear that this fact is becoming 
understood, and now that the field is again left 
open, and Mr, Fairlie’s recommendations to the 
colony, which have been based upon the true prin- 
ciples of railway economy, have been received, and 
are being discussed, we believe and hope that Tas- 
mania has a fair railway future open before it. 








RAIL MENDING. 

THe days of magnificence and prodigality in the 
management of the funds of even our best paying 
railways have long ‘since departed. Gradually 
melting dividends sooner or later failed not to rouse 
even the most confiding and befogged class of share- 
holdefs, and the wail of their coronach over 
— summoned to ~ rs whole t of 

ilway doctors, and possibly a still more imposing 
host.of quacks. ‘The first incidental advantage of 
this movement was to supply a healthy amount of 
light and ventilation to the close bureaux where rail- 
way affairs were doctored; and, that, the 
knowledge ‘was soon attained that who 
mised most performed the least, and that, not in 
i but in the exercise of economy in 
innumerable migutia, was the improvement of. the 
financial staté of railways to be sought, 


pro-| by Mr. 


but such is the indisputable fact. Under that head 
the annual expenditure of the London and North- 
Western Company is over one hundred thousand ; 
of the North-Eastern some sixty to seventy thou- 
sand; and of the Great Norther nearly 
thousand pounds sterling. Upon heavily worked 
portions of a railway, twenty shillings day is 
Settee Mik an catimate of the Sei pte Gir i 
to maintain each mile of line in proper condition for 
traffic ; and on average lines this tax would seldom 
be reduced more than fifty per cent, 


The cause of this enormous charge is not far to] i 


seek ; it is at once traceable to the inherent defects 
of the iron rails themselves. One of our best au- 
thorities, Mr. Menelaus, the manager of the largest 
iron works in this kingdom, did not hesitate to assert, 
in the presence of the largest muster of ironmasters 
ever assembled at the Institution of Civil Engineers, 
that it was commercially impossible to manufacture 
an iron rail which would satisfactorily sustain the 
present traffic of many of our lines for any reason- 
able length of time. The truth of this proposition 
may be made apparent, even to railway directors 
without any technical knowledge, if we consider for 
a moment the requirements in a rail on the one 
hand, and the process of its manufacture on the 
other. 

A perfect iron rail will be one which is sufficiently 
strong in every direction, and which, consequently, 
will remain serviceable until the head shall be fairly 
worn away by abrasion. Now, as far as the resist- 
ance to crushing under the rolling wheels is con- 
sidered, we know that no trouble is to be ap- 
——— in the direction of the length of theral 

or each particle of metal is there kept up to its 
work by jts neighbours, and as it cannot escape the 
particle cannot be erushed—for the same reason that 
water cannot be “ erushed” in an hydraulic press. 
If crushing occur in a rail, then, the particles must 
move laterally ; or, in other words, the head of tlie 
rail must widen out. ‘To resist this tendency great 
strength is required in the metal in a direction at 
right angles to the length of the rail; and to attain 
this strength in wroughtiron, as in wood, the fibres 
should run in the same direction: To obviate the 
frequent splitting of the longitudinal sleepers in the 
Great Western road, short pieces of wood are in- 
serted crossways between the rail and sleeper; how 
to remedy the same defect in wrought-iron rails is 
not so apparent. 

We require strength, and, consequently, at least 
some pretence of fibre, at right angles to the length 
of a rail, but what do we get in practice? By the 
ordinary a of manufacture, the rail pile has 
a top and bottom slab of No. 2 iron roughed down 
from puddle bars, so that every particle of metal in 
the wearing portion of the rail has undergone the 
folluwing processes: ‘The original fibreless bloom 
has been shingled or hammered, and passed through 
the puddling train, by which every particle of iron 
has been extended to some ten times its original 
length in one direction. The resulting puddle bars 
have been cut, piled again, and again extended, in 

ing through the rolls, to some six times their 
ength. ‘The slab so formed has been extended 
once more some ten times in rolling the finished 
rail, so that every particle of iron in the head of the 
rail has been elongated in one direction some six 
hundred times, and reduced to a co ing ex- 
tent in the other. ‘The finished rail, then, consists of 
a bundle of fibres, ‘and when we consider all the 
exigencies of practice, and the difficulties in com- 

letely excluding foreign bodies from the numerous 
yers of bars in the san tienen seme 
surprised that an iron is uently sti i 
as a bundle of wire cemented Y uk cade 
Changes may be rung in the of manufacture, 
hammered slabs may be substituted for puddle bars, 
and the fibre may, to a certain extent, be modified 
by cross piling, but the broad fact remains, as stated 
laus, that it is commercially impossible 
to make rail 


a iron rail. 
Suet vedarel sounds, tied all the requirements 





teeter 






We cannot reasonably expect a bundle of particles 
of metal, elongated as ie i 
hundred times their original dength, to bein many 
instances welded uniformly we 


entire length, and in practice we do a defective 
a in “aanaryp every eee aprp this weak 
weld is burst o e mering passin 

wheels, and the rail es more or less split ont 
indented. The rail may be, and generally is, 
practically intact elsewhere, but this one weak spot 
cannot be eradicated, so the rail is discarded, to 
afford another illustration of the xical pro- 
verb applied by the Greeks to law arbitrations, ¢¢ hoc 
genus omne—that the half is better than the whole. 

Now the mode of, ure in such an instance, 
in Canada and the United States, where Mr. Baines's 
system has been in full operation for some years, is 
so simple that the sacrifice of the rail becomes almost 
culpable. ‘The apparatus invented by Mr. Baines 
has already been fully illustrated and described in 
this journal, vol. vii., p. 236, but the rationale of 
the process may be exhibited in a few lines: A 
piece of bar iron of the requisite length is placed 
upon the damaged portion of the rail, and together 
with that portion is raised to a welding heat ina 
furnace specially designed for the p At the 
proper moment the rail with its — is withdrawn, 

the heated portion through rolls corre- 
sponding to the finished section of the rail, by which 
means the rail is restored to its original form at the 
— point, and its inherent weakness there is 
completely remedied by the addition of the new piece 
of iron, and by the rewelding of the originally im- 
perfect weld which induced the It is no 
matter for surprise, therefore, that a mended rail is 
rarely found to yield again at the same point, The 
patch becomes an integral part of the rail, and no 
traces of the weld are visible upon the closest in- 
spection of a cross section, fractured either by 
steady pressure or by a blow. 

At the present time, six thousand miles of railway 
are enjoying the benefits of this invention. The 
Great Western of Canada were the first to try the 
system, and after three years’ fest they have just 
erected a mill at their own cost to repair the rails 
upon three hundred miles of line, for which they 

y royalty up to 10/. per mile, The Chicago North- 

festern have three mills finished or in to 
serve their eighteen hundred’ miles 
many other Americanjlines are availing themselves 
of the proved advantages of Mr. Baines's invention. 

An experimental mill is now in operation in a 
small backyard, not a hundred miles from Charing- 


cross ; although anything but imposing in a r- 
ance, it is tated to be cal to the repairing of the 
rails on two hundred and fifty miles of line, when 
it would effect an estimated saving to the company 
using it of ga per Ped his ehogainicany of 
about 3000/. Test are now for 
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MADRAS WATER WORKS. 


Tae of Madras with pure water is a ques- 
ich has occupied the attention of the Govern- 


ing pe hes mr eager t possi 
many of sal possessing , 
quien of colt maties per gallon. Plans for sup- 
piying the town with pure water were submitted to 
overnment by Colonel O’Connell in 1855, but no 
action was taken upon them, and the subject was 
allowed to until October, 1861, when the Muni- 
ng Commissioners brought forward a freah project. 
The matter was thus revised, and Colonel O'Con- 
nell's were re-examined ; as, however, these 
were found to be open to serious objections, a third 
project was drawn up by Mr. W. Fraser, in which 
the objects of water supply to Madras, and irriga- 





charge about 20 millions of cubic yards per annum, 
ae to divert into the supply 
ne 


Cholaveram and Red Hill lakes were formed |i 


centuries ago by bunding across valleys surrounded 
low hills of ite rock and gravel. The Red 
ill lake had formerly a supply channel, but for 
many years both lakes have been dependent for 
their supply on the surface drainage during the 
monsoons. Each has a calingulah or surplus weir, 
but the dam stones (stone uprights built into the 
weir) enable the -owners to raise the water, in 
the case of the Cholaveram, 3 ft., and in that of the 
Red Hill lake 44 ft. above the crown of the weir. 
It is proposed to raise the’e lakes 18 ft. and 15 ft. 
respectively above the crown of their calingulahs, 
at which height their combined capacities will 
amount to 138,409,288 cubic yards. After allow- 
ing for the quantity of water to which the Miras- 
sidaras have a right, the additional storage capacity 
of the lakes will amount to 100 million of cubic 
yards, leaving 60 millions for irrigation after supply- 
ing Madras. Most of the waste land under cae 
lakes is of an unusually fruitful character, being, 
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tion of land through which the supply channel 
would pass were so combined as not to clash with 
one another. This plan having been sanctioned, 
and being now in course of execution, we propose to 
give a general description of the works, the obj 

of wh +h are to take water from the Cortilliar river, 
by casting a dam across the stream, and to con- 
duct it by « supply channel 8} miles in length 
to the Cholaveram lake, which will form the first 
settling tank, thence by a channel 2} miles to the 
Red Hill lake, from whence it is to be conveyed by 
a delivery channel into the Spur Tank in Madras, 
& portion of which will be converted into the last 
settling reservoir. 

The —- of Madras may be taken at about 
half a million, and the present scheme provides for 
the storage of 40 millions of cubic yards of water 
per annum for the supply of the city. 

The Cartilliar river has, at the site of the pro- 

dam, an average discharge during thirty or 
orty days of the north-east monsoon of between 
four and five hundred millions of cubic yards, the 
actual result of observations continued for a period 
of ten years being 444,842,640 cubic yards. The 
floods keep up their maximum height for four or 
five days, and run about 3 ft. for thirty or 
forty days more, when the river ually retires to 
its small summer channel which runs full all the 
year round. By ing the dam at the lowest 
possible point the di due to thirty miles of 
the Cortilliar are secured, as well as of its tribu- 
taries, the Trittani and Nagiri rivers. The catch- 
ment basins of these latter rivers discharge their 
surplus water by the site of the proposed dam, and 
they are ded upon tage for a constant 
supply as they include wi ir area the greater 
portion of the Nagiri Mountains. 

The Sa from the Cortilliar to the 
Cholaveram crosses two drai streams— the 
Katenkal and the Boosykal, which together dis- 





for the most part, alluvial deposit ; it is also well 
suited for irrigation, as it descends in a slightly in- 
clined plane towards the sea. Taking the quantity 
of water required to bring to maturity one acre of 
rice at 7000 cubic yards, the 60 millions of cubic 


particles of the Cortilliar water will 
be deposited in the Cholaveram lake, the finer 
particles in the Red Hill lake, so that water com- 
ey will be delivered on the vit ran 
where it will through —e ter 
beds into the ao water base whieh will be covered 
in from lightand dust. From this basin, which will 
hold three or four days’ supply, the water will ay 
to the pump well, pl at some central place, 
where it will be raised, probably into an elevated 
cistern, and thence distributed through iron pipes 
to the several parts of the city. 





DRIVING DRILL STOCKS. 

We reproduce below, from the Journal of the Franklin 
Institute, a description of a neat arrangement for converting 
rectilinear into intermittent rotary motion, designed by Mr. 
W. H. Henderson, of Philadelphia. Our contemporary says : 
“We t in the adjacent woodcut this contrivance 
whieh its of numerous and varied applications, as may 
be easily seen on inspection. Its construction is as follows: 
Upon the drill-stock, A, is secured a toothed wheel, B, one 
side of the teeth of which is formed with a double inclined 
surface, while the other sides of the teeth may be parallel to 
each other, as shown. Tangent to the teeth of this switching 
wheel is a plate, with double C, D, so arranged, in 
reference to the teeth of the wheel, u i 
given to the drill-stock, say in a horizontal direction, C, 
eause a partial turn of the wheel to the right. When the re- 
turn stroke is being made, the other frog, D, will encounter 
the opposite point of the same tooth, and complete the move- 
ment of the wheel, still in the same direction. It will be ob- 
served this second movement brings a new tooth in position 
to be operated upon by the first frog, C, which then throws 
this new tooth forward in position to be acted upon by the 
second frog, D, which, continuing the motion of the wheel, 
rotation will be carried on ad infinitum, as long as the drill- 





yards available for cultivation will be sufficient for | *®4comse4 


8571 acres, or less than one-half of the waste land 
available, which, at 7 rupees per acre, would yield 
nearly 60,000 rupees per annum from irrigation 
alone. 

At the site of the dam, the Cortilliar between its 
ordinary banks at flood level is about 500 ft. wide. 
The dam is placed right across the river, 600 ft. in 
length, and raised to the flood level of the last ten 

ears. The supply channel to the Cholaveram lake 

as a bottom Pe edth of 30 ft., with side slo of 
one and a half to one, an inclination of 2 ft. ina 
mile. ‘The Kentakal drainage channel is crossed on 
the level, but about 120 yards higher up the stream 
is diverted into the sup f 
is so low at the place of crossing that is has to be 
crossed by a viaduct, and the stream is diverted at 
some distance up so as to convey it also into the 
supply channel. 

e channel from Cholaveram to Red Hill lake 
is 23 miles in length, with a fall of 3 ft. per mile, 
the dimensions being the same as those of the 
channel from the Cortilliar. From thence a delive 
channel conveys the water into the Spur Tank which 
acts as a reservoir for the supply of Madras. The 
total estimated cost up to this point, ane oe 
pensation for certain small vi swamped by the 
raising of the bunds of the Cholaveram and Red 
Hill lakes, is 63,6937. 

The medical officer by whom the waters of the 
Red Hill lake have been analysed, says, “ As re- 
gards sensible properties, the water was free from 
odour or taste, but a after filtration) 
from suspended impurities. is no doubt will sub- 
side after some time if the water be left at rest. 


y channel. The Boosykal |i 
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KIRK’S CENTRIFUGAL PUMP. 
CONSTRUCTED BY MESSRS. MARQUIS BROTHERS, ENGINEERS, GLASGOW. 
1. Keep the cable as short hove penile 
Aa as 
énianaieg a the aeate 
swing. The cable will be from a 
bight cane out and of itself, and thus 
drawn n 
2. If the ship swings round the compass this would put a 
turn into the cable between the sinker and the ship’ te 
take this out the cable must be stoppered before all at A, 
and then the three or four turns that are round the drum, B, 
must be taken off and the slack thus coiled down in 
the turn-tank. The turn-tank must be turned round 
once in such a direction as to take one turn in the cable 
reverse to the turn put in by the swinging of the Ia : 
order to make this run into the cable outside the and iB 
thus neutralise the turn put in by the of the ship By 
it should be coaxed along by hand till it eay $i 
the foremast and the stopper at A. The cable should then i a 
SN Annee, : { 
when turn should be coaxed out of ip, and will a 
thus neutralise the turn put in by the swinging of the § 
In order that the turn put in by the swinging of the sf 
should have the best chance of distributing fteelf throughow : 
Ws: illustrate, above, an arrangement of centrifu m the whole seope the cable should be hove as short as 
lay gn) pump, THE MID-CHANNEL TELEGRAPH. during the swinging of the ship, and this would be the best i 
designed by Mr. A. C. Kirk, of Glasgow, and of w a time for neutralising the turn b of the é 
-_ r have soe gaan Messrs. ey — To rus Eprror or Excixegnine. tank, as described. 7 turn- 
of the same place. e special feature in this form ump, we : : . P 
is the facility afforded for the inspection of the fahoalan, the Fore Paar niemane soho ie b — S fail es Bh ogeg 0 — regia the pringing of the ship a Oe 
pump case, which is made in one casting, having on one side | presume it is 8 fair subject for suggestions cod dia discussion, | sinker. This will be perceived b pac the hi 4 4 
a cireular opening of sufficient size to allow of the dise being The difficulty in preventing the te ph cable and ship’s | and water at rest and the sinker ¢ 7 round b! 
taken out through it. The water enters the casing on the | chain cable from taking « ‘eon one another b by the cable was quite perpendicular pape. pn Bt pe the equal is 
opposite side and at the centre, the joint with the suction ewinging of the ship to have been one of the a2 .- | distribution of che turn t the whole ot ab 4 
ree thus occupying & position where it can be readily made. | if not the cause—of failure. This it was easy to ive | would be only resisted p aekiieecl kesseninaen the HF 
Sw L pes spin pe in = me won 4 = the | would be a great difficulty, and it appears that was fonesven cable, which would be very slight, but if the cable is at an Pi ! 
gland and top of the upright bracket as shown, while & set- | to some extent by those who were en in the , | angle with the horizon the oblique position of the sinker to = 
screw at the end of the spindle gives means of lateral ad-| but that no efficient means ones to overcome the cable would cause a greater difficulty in the distribution i Fe 
justment. The spindle carries fast and loose pulleys as usual, difficulty. I venture to suggest that the way to deal | ofthe turn. The mechanical reason pry fe is difficult to ai } 
and the belt fork is shifted by a screw, so that the pump may | with the caseis to moor the ship by the cable itself | plain in words, but the fact is easily seen by experi re a 
not be started or stopped too suddenly. to a heavy sinker or sucker, and este means also of | short piece of rope. By bending the rope tre oe gene pu : & 
mse taking the tara out of the cable caused by the ship swinging tin ste i to pel torsion to at the chert ead le will be yi 
“ entirely roun compass. seen torsion is not transmitted past the bend at ks 
Tus Mersey Steen ayp Ison Company (Limitep).— . 4 : ‘ : &) 
Ah ob tutmnentienty graced eneting of the Memer@akuad The sinker I would make of cast-iron, circular in plan, say, { first, and at last the transmission takes place suddenly. For i F 
Iron eg (Limited), held in Liverpool, on Tuesday last, fe: 
Mr. G. H. Horsfall in the chair, a resolution was unani- i 
mously adopted reducing the capital of the company to a 
240,0001., of which 40,0001. has yet to be called up. The 
original capital was 400,000/. if 
$ 
Tue Towser Susway.—The report of the Tower Subway : 
Company, just issued, states thet the regular working of the i 
subway hans only been continued since the 2nd ult, From el 
that date it has worked most successfully, and having regard ei 
to the short time it has been in operation there is every i 
reason to believe that it will prove fully as remunerative #3 
as had been anticipated. There is, however, still an esti- OF 
mated expenditure of 55007. on capital account, caused by i 
the company having to pay for the purchase of land instead oe ¢ 
of an annual rentcharge. This unexpected charge has pre- | a 
vented the subway being opened sooner. The engineer's hd 
report stated that the tunnel and shafts were in a sound and Ha 
satisfactory state. The journey occupied three minutes, and ity 
the average power required was equal to four horses, af 4 
Tue Stare or Trapvs.—The Board of Trade returns for a” i ‘ 
the past month present some slight indications of the in- : os 
fluence of the declaration of war which occurred at the end ; to 
of the first fortnight. Com with the corresponding { ie 
month of last year there is a diminution of only about } per Fe 
cent. in the declared value of our exportations, but in several i } #4 
branches of manufacture there are evidences of a check oe 
having been experienced. The cotton trade, however, con- 
tinues to show an increase, the exports of manufactured f Bs 
articles having been in excess of those of July, 1869, to the f £ 
extent of 10 per cent. in value and 17 per cent. in quantity. | 15 or even 20 ft. in diameter, about 3 or 4 ft. deep, and of a Oe ee ee ee ee eee = 
Cotton yarn figures for a decrease of 4 per cent. in value, but | transverse section as shown in drawing, which would dig into | a radius as possible, and the cable should be made thicker : £ 
an increase of 2 per cent. in quantity. The chief falling off | the ground at the outer edge nearest the ship, and at iteinner | a few roger rte pepe me BF ered go be mage 
has been in the woollen trade, woollen yarn showing a de- furthest from the ship. It should probably weigh some | tapering off upwards not only to facilitate the distribution of ' 
crease of 34 per cent. in value, and woollen manufactures a | 10 tons. The cable would enter from the shore a | the turn by giving that part of the cable greater strength to : =z 
decrease of 16 per cent. in value and 26 per cent. in quan- | holeat E, in the side, in which it wouldbe iy and | resist torsion, but to allow for the wear and tear which would H ne 
tity. A diminution is also shown of 15 per cent. in - | secured, and then out of the centre an easy bell- | certainly occur more there than at any other part of the / oe 
ware, 10 per cent. in haberdashery, 6 per cent. in ma- | mouth opening, and thence to the ship. It enter the ship | cable. : ,*= 
chinery. On the other hand, there was an increase of | per | at A, over a flanged sheave of about 3 ft. diameter, | In order to be able to raise the sinker to repair the cable, ie 
cent. in the shipments of coal, 1 per cent. in hardwares,2 per | fixed at such a that its upper surface would be a little cctse or acetate Rodarlh of even aaa te nen ; i= 
r cent. in linen manufactures, 14 per cent. in silk manu- | above the deck. The sheave would be shielded with twice or three times the of the water, should be shackled ; 
‘actures, and } per cent. in iron manufactures. In the various | the same as those of the bow sheave of a regular to the So een) Oe mead See soem ee OF i 
articles c as miscellaneous there has also been an in- oe tached of sufficient length to allow of its cy ye } : bes 
crease of 7} per cent. The comparison of the month with ip should be fitted at B, with a picking-up drum | by a ship fitted with proper appliances for the . / 2a 
that of last year would have shown a reduction of 2 percent., | with steam power to heave the cable in fine weather after F.C. Weer. | oe 
rend finn Od ~. ee ee ee a Se ee — aati =. 
wire apparatus figuring for ,5421, against spare cable be coi in @ tank 
12,3071. in the same month of last year. The igoments | should be capable of revolving like a railway turntable, and esse to, ENGINEER COLLEGE. ‘ 
of “arms, ammunition, and military stores” have been only | might therefore be termed  turn-tank. This turn-tank I tux Eprros ov Exorsexnise. i, 
118,622/., against @ nearly similar amount in 1869. With ehould be worked by hand goer on desk. The cable from a . pe nagh e Raenel yd po abr remarks is 
regard to the importations of the month, it that the | few fathoms shorewards of the sinker to its end in the ship additional that may be by this ; iz 
arrivals of wheat were 2,878,873 cwts., or cent. less Celt hawt So Nak 8 Seong sxuky comenate te See ie institution. The authorities of the India Office . 
than in July, 1869, but there was « consi increase in | ship in the heaviest.gale. It be perhaps best to make tag soudants Sor the Wethe Dagartanole having failed to 1 of 
those of barley and oats. Of cotton, ovteg, te augmented | it of several layers of wire strands with hemp between the — for the Works be ; 
supplies of American, the arrivals were 985,229 ewt., an layers wo aso gi it exibility and los chanen of broken wire saol by ay caeedioeits aoe — a oer ; 


increase of 30 per cent. on those of July, 1869.—Times. 
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| the machine in ordinary use, that it will throw the water 


excavated materials from the end of the dram with 


cuts, excavate a channel 





of | 
enter- | 


to the duties of the engineer. 
advice has, less, often been taken, oftener, 
more thoughtful, earnest, leading | 
to terminate this evil. How it may} 
stion which is likely to be full dis- | 
ing of the next session of the Institution | 
ovember. The adoption of a specific | 
preparation for the engineer students 
indispensable, the due results of its adoption | 
by the students to be tested by examiners appointed or ap- | 
pre the President and Council, is likely, I shou 
; and that each student 








aminers 


of a well-directed course of preliminary—purely 
fle—preparation for the young engineer, and with none 
will the generous wish to see its benefits duly extended and 
insured more—if so—readily assume the name of action ; 
and to many of those whe know his real worth and are 
anxious to support everything that tends to sustain the 
dignity of the profession, it would afford an additional grati- 
fication that a system, giving a right direction to the en- 
Greyins student, should be adopted under the direction of | 
r. Vignoles. ) 
machinery for carrying out such a system in such a 
way as would insure the entire approval of our leading civil 
engineers I should say does not exist. The professors and 
examiners adequate for the duty, as well as being superior 
mathematicians, should be ready draughtsmen, good sur- 
veyors, and engineers. Whoever does not combine these 
qualifications is unquestionably unfitted for the duty. Mathe- 
matics is a wide field, in which the student, when time per- | 
mits, may be allowed ample scope, but with the young en- 
gineer, as a rule, time is limited and the necessary acquire- 
ments are many. All these should be thoroughly understood 
ed the teacher and examiner in mathematics, and the 
obligatory course so arranged as to insure a complete grasp | 
of all the knowledge in this branch that is most important 
to, if not all that could be desired for, the civil engineer. | 
This I believe may be insured by the Civil Engineer Colle 
——_ by the authorities of the India “Dflice. If the 
irector, Co | Chesney, Royal Engineers, who, I should | 
Cullens be — permitted to extend the usefulness of the 
Col beyond ite special purpose, would duly direct his 
attention to thie additional object, and give full "satiataction 
by his professional appointments and otherwise to the 
Institution of Civil Engineers of being duly prepared to give 
life and action to the preliminary system of training they 
-_ adopt, the results may be very creditable to the College 
of vast importance to the profession. 
I am, Sir, your obedient Servant, 
C. E. 


portance 


| 











DREDGING ON THE MISSISSIPPI. 
' 
(Concluded from page 150.) 

Tue mode of attacking a river sand-bar is to drop down 
upon it, on the ap-etream side, with the boat headed up- 
stream and the drum revolving so as to tend to drive the 
boat away from the bar or shoal, but she is held in contact 
with the bar by anchors and hawsers laid out in the direc- 
tion of the channel to be cut, and by horizontal windlasses 
winding upon the hawsers to draw the beat stern foremost 
through the channel as it is cut by the revolving dram. 
As a0 auxiliary power for keeping the boat in position, 
there are wings attached to the sides of the hull, and which 
can be set at any angle therewith so as to catch the current. 

The boat is provided with water-tight compartments, 
into which water may be admitted and pumped at pleasure, 
ao a6 to increase or diminish the draught of the boat within | 
the probable limits of depth required in the channel through 
the bar. 

Its inventor asserts his belief that one of the machines, 
with all its appurtenances complete, 90 ft. long, 30 ft. wide, | 
and with a cutting or channelling drum 40 ft. long, can be | 
built for $20,000; and claims that it will be of | 


minutes. That 12 men will be sufficient to handle and operate | 


| assumed to be on a scale of 3 ft. to 1 in.—whith would 


| excavating drum 54 ft. long. A bed of partially hardened 
science  Plaster-of-paris was prepared, the boat mounted upon wheels 
| running upon 


high. There waa no current in the water covering the small 


| excavated materials into ridges to the right and left of the 


| $100,000 should be considered to be final and complete com- 


successful machine be paid by the Government over and 
‘above the amount of the prize herein recommended. 


tions with the Long scraper at a very difficult and 
troublesome bar on the U, 
catting a channel 40 ft. wide and $ ft. deep, in a sand-bar | town in Minnesota called 
at the rate of 100 running feet every 40 minutes; the same | St. Paul: this will serve to illustrate many others. The 
size through gravel ‘at the rate of 100 ft. every 60 minutes; | extract is from Colonel Long's official report to General 
and through clay or hard pan at the rate of 100 ft, in 80) Warren, February 1, 1869, viz. : 


necessary width (end depth) from 40 to 120 ft, and even 
wider if required, 

For the illustration of this machine and its method of 
operating the inventor exbihited a working model 5 ft. long, 
and 18 in. wide, end with all the other parts, including 
engines, windlass, gearing and excavating dram complete— 


represent a vessel 180 ft. long, 40 ft. wide, and a cutting or 


ways, was kept or “fed” to its 
work by ropes attached in advance and rear, passing around 

capstans ov the model—a full-sized channeler 
is designed to be kept to its work by these 
capstana, aided by two wings catch 
river—and the er par, Chae put in motion 
brought by an india-ru pipe from a large 
boiler sear by. 

The plaster-bed or bar was cut throagh by the ploughs 
and exeavators in the drum, and the excavated materials 
were thrown out to the right and left and piles up in a ridge 
alongside of and parallel with the boat. The operation 
was rapid and complete, and was intended to represent a cut 
of 44 ft.in depth. It also worked through a bed of gravel 
partially covered by water, and in this case the excavated 
materials were piled up as before, although not quite so 


bed of gravel, both being enclosed by a water-tight box 
carrying the machine. While the machine was approach- 
ing the gravel, the excavating drum revolving at a high 
velocity, the water was thrown out to the right and left, 
creating a perceptible current, but it is not believed that in 
the case of a full-sized machine, operating in an ordinary 
sand-bar, that this velocity, superadded to that of the 
natural current, could be depended wpon to carry the 
excavated materials out of the way of the new channel 
after they have been thrown from the end of the drum. The 
itself, will « full-sized 


question immediately presents 

machine do proportionately as well, working on a sand-bar, 

and can it be depended upon to cat a channel of any re- 

quired width and depth as claimed by the inventor? 
After a careful study of this model, together with the 

plans and opinions of Mr. Nobles, the Board concluded, 


while it was possible that the full-sized machine might do all 
that was claimed for it, this had not been satisfactorily 
proved, and they saw no means by which this could be done 
except by the exhibition and trial of such a machine in the 
work of excavating channels through sand-bars under all 
the peculiar circumstances and difficulties likely to be 
encountered in actual service. The working of the model 
proved nothing more than it was capable of digging through 
bars of plaster and gravel, and that it would throw the 


cut, The same objection held good in regard to all the 
plans, except Colonel Long’s, that was submitted to the 
Board. 

For the foregoing reasons they did recommend the con- 
struction of Nobles's machine at the Government's expense. 
Nor did they undertake to give a definitive decision between 
it and the other machines presented for their consideration ; 
neither did they think it possible fog such a decision to be 
given till an actual trial im deepening rivers should be 
made by the various machines degigned for that purpose. One 
member of the Board had given an extended trial to Long's 
scraper, in the improvement of the Mississippi river, and 
had found it to answer sufficiently well for all purposes. 
until it could be replaced by the best machine which could be 
devised. The Board, therefore, suggested, in lieu of any special 
recommendation, that, in order to encourage inventors, and 
to secure for the Government the most efficient means of 
improving the navigation of Western rivers during seasons 
of low water by removing sand-bars, snags, and wrecks, a 
prize of $100,000, or other suitable sum, should be offered 
by the Government for the invention and construction of 
the machine best adapted to these purposes, according to 
the conditions hereinbefore given. They further recom- 
mended that due notice of this prize should be given by ad- 
vertisement; that a Boord of Engineers should be appointed 
to decide upon the machine presented, under such instruc. 
tions as the engineer department may give, and at such time 
and place as may be fixed; and finally, that the prize of 


pensation to the inventor of the successful machine for all 


the rights to which he would be entitled under the United 
States patent laws, provided that the actual cost of the 


In regard to time we may cite an instance of the opera- 


Mississippi near a small 
iainger, about 28 miles below 


ai 
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Captain 

The General writes me again, October 22, 1867. 

“We scraped three hours on the narrow channel near 
Wisconsin shore at Buf Slough, yesterday afternoon, and 
increased the depth about 10 in. There was 4} ft. when we 
left,” &e. 

Again on the 24th of the same month : 

“ We all feel perfectly satisfied with the way the machine 
(Long's scraper) works, and I think it quite wonderful that 
we have no occasion to change or add to any part of the 
working apparatus; I begin to grow perfectly confident 
that if anything will work to make a passage through sand- 
bars, Long's scraper will.” 

Commodore William F. Davidson, Resident, and Captain 
William Rhodes, Secretary North-West Union Packet 
Company, under date November 15, write General Warren 
as follows : 

“The work already done (by Long’s scraper) has been 
of great advantage to our line, and we return you our 
thanks for the same.” 

This line runs daily steamers between St. Louis and St. 
Paul and Dubuque, employing 





30 steamers and tonnage cubic measure, each 300 = 9,000 
50 barges pl * 1560 = 7,500 
3 wharf-boats o x 650 = 1,650 
Total tonnage cubic measure 18,150 


The carrying capacity of these boats is much greater than 
the Custom House measurement as shown above. 

Captain J. H. Saunders, agent at St. Paul for the 
Northern Line Packet Company, in « letter to General 
Warren, December 19, 1867, says : 

“Tt affords me great pleasure in reporting to you the 
valuable assistance rendered our line of boats by your 
dredger or scraper boats thisseason. The excavations they 
have made through the bars betwixt here and Prescott 
have enabled our first-class packets to come through the 
entire season.” 

Captain T. J. Buford, superintendent of same line, reports 
to General Warren as follows : I give the entire letter : 

“ Rock Island, January 6, 1868. 

“ To General G. R. Warren. 

“ Sir,—Yours of December 16, 1867, jast received on my 
arrival home. I would most respectfully statethat your efforts 
to benefit the navigation of the Upper Mississippi river, 
from Buf Slough to St. Paul inclasive (about 120 miles) by 
means of Long's scraper, prove of much more real good 
than any river man ever hoped for, whom I ever heard ex- 
press themselves. You certainly kept that part ef the river 
in such good condition that our largest class of boats were 
enabled to make their regular trips during the entire season 
of 1867—a fact which I do not recollect as having oc- 
curred for years before. If you had not been scraping the 
sand on the bars. our largest class of boats would cer- 
tainly have been shot out from St. Paul for two months ar 
more of the season, on account of low water. ' 

“ ) T. J. 
“ Superintendent Northern Line Packet Company.” 


After one more year’s use of the scraper on the Upper 

Mississippi, Captain Buford writes the undersigned : 
“$t. Paul, November 18, 1868. 

** Henry C. Long, U.S.A. Engineers. 

“Dear Sir,—It gives me great pleasure to say that the 
steamers Montana and Caffrey, with Long’s scraper at- 
tached, have rendered great and valuable service in keep- 
ing the river open during lew stages of water the past two 


years. 
“T am certain, and free to say, that had not the said 
boats been at work, no moderate or large-sized steamers 
could have navigated the river between La Croise and St. 
Paul, a distance of 180 miles, for at least three months of 
“(Signed) _ T. J. Burorn, 
“ Superintendent Northern Line Packet Company.” 
This packet company run a daily line of first-class 


the seasons of 1867-1868, 





“The work at any particular bar, required more or less 





steamers between St. Louis and St Paul, employing— 
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20 steamers, gee -f Sepes ig ieee = 6000 
” 


42 barges : = = 7350 
7 ii ‘ 125 p ” i = 876 
aw 550 n ys ome 3000 

Total tons C. M. 15,825 


Mr. Thomas G.'Druming, pilot on the Mississippi river 
sixteen years, writes General Warren, January 20, 1868. 

“ In regard to straightening and deepening the channels 
at Buf Slough, Nininger, Guy Cloud, -and Frenehman’s 
Bar, &c., I have never been able to pilot boats so deep 
and the water so low on the banks until after your dredg- 
ing operations.” ~ 
Captain J. 8. MeCone, President, Kickuck and &t. 
Louis and Illinois River Packet Companies, writes the 
undersigned. “September 28, 1868. 

“The machine (Long's Scraper) so far has worked well, 
and wiil warrant us in procuring one, either through the 
Government or yourself next season, and with our pre- 
sent experience we think we can improve the channel in 
low-water from 10 to 12 in., if se, we have accomplished a 
great deal.” 

One of Captain McCune’s pilots, Captain W. Howard, 
who directed the experiments with the scraper, writes: 

“ October 20, 1868. 

“The Long scraper gave entire satisfaction; we worked 
ten days with it and made a channel of 5 ft. at Cap-au- 
Gris and Towa Island, and I think it will remain all the 
season.” 

Captain Steward’s experiments were made in the first 
100 miles, Mississippi river, above St. Louis. 

The Kiokuck and St. Lovis and Illinois River Packet 
Company, operate a daily line of boats as follows : 


5 Large boats Missi. river, averg. 500 tons each= 2500 
” 


® barges = » 200 » = 1600 
1 ,, wharf-boat I. oo |, » = 600 
4 ,, boats Illinois river ,, 300 = 1200 
4 barges 150 ,, = 600 
1 wharf-boat 600 = 600 


Total tonnage C. M. 7100 


I have thus given in geperal terms the voluntary state- 
ments of the principal officers of the main steamboat com- 





panies navigating the Upper Migsissippi, representing, in 
the aggregate, as WB : 
Tonnage Custém Howse Measurement. 
North-West Union Packet Company 18,150 
Northern Union Packet Company 15,325 
Kigkuckand St.Louis «s+ 7,100 
Total 40,575 


The carrying capacity of these boats may be estimated 
at least 30 per cent. moré tham the Custom House measure- 
ment, making a total of 54,100 tons. This does not in- 
clude all lines on the Upper Mississippi transient boats, the 
immense lumber trade of that region, flat boats, and other 
craft, all ef which share in the beneficial operations of 
Long's scraper. 

Captain W. F. Webb, of Dubuque, Iowa, who has been 
pilot and captain forty years on the Western waters, says, 
“the scraper is the most successful and economical deyice 
ever used for deepening the water on sand-bars.” 

Captain O. R. Cormack, pilot on Upper Mississippi 
since 1844, gives the same testimony. 

But a small portion of these certificates is given in the 
foregoing extracts, and only a few samples from eminently 
practical men, well-known for enterprise and integrity 
throughout ‘the valley of the Mississippi. All of a merely 
general and personal character, including, those contained in 
the newspapers of the day—though highly flattering—have 
been omitted. 

General Warren, Superintendent of the Surveys and Im- 
provements of North-Western Rivers, whose high cha- 
racter and position it is unnecessary to dwell upon, says, in 
his official report to the Engineers Department, August 31, 
1868, Appendix “G,” p. 319. 

“ The interest which this dredging with Long’s scraper 
bas excited in the Mississippi Valley, bas caused me to 
embody the detailed reports of H. C. Long, as a part of 
this chapter, so that full information will be available for 
those who may wish to adopt the use of Leng’s scraper.” 
“ Majer H. C. Long, United States Civil Engineers, has my 
highest approbation of the performance of the duties in- 
trusted to him, which he has conducted to success against 
disheartening oppesition from sceptical men,” &c. 

During the past season (1869) the scraper has been suc- 
cessfully tried on the Lower Mississippi, Missouri, and Ohio. 

Captain Joseph Le Barge, of the steamer Emilie Le Barge, 
told me a few days since, that there was no question of its 
advantages in improving navigation at low stages on the 
Missouri, and instanced, two bars which were deepened last 
summer by the Octavias scraper to 5ft., and remained in 
equally good condition all the boating season. Captain 
Le Barge is one of the oldest navigators of the Missouri, 
and considered among the best authorities in matters relating 
to its improvement. He has for several years past made 
annual trips with his boats as far as Fort Bruton, 3000 
miles from the mouth of the Missouri. 


Captain John M. Heywood, Royal Engineers, on a visit } ; 


to this country last spring, inspected the Government 


methods of improving Western rivers, and took sketches of 
the Octavias, scraperapparatus, while’ at Carro, mouth of 


the Ohio, he seemed to think it could be advantageously 





ment upon some of the recent returns. 
ments amounted to 12,528 tone—foreign, 


6631—as against 15,179 tons 

last year. The imports into 

brough have been increasing during the 

w owing to some heavy shi 

to made to meet some contracts made early in the 

een of Seotch pig iron ranaian tity astive, 
i ence 


in the 


twelvemonth since. 

Strike of Dundee Shi 
in the employment of 
Dundee, struck work last week for an advance of wages. 
Their wages at the time of the strike were 20s. a week, and 
they asked an advance of 2s, There is some room to fear 
that the strike will extend to the other shipbuilding yards in 
Dundee, and that the ultimatum may become an advance of 
3s., instead of 2s., before the men go in to work. The 

to-day is that the employés in yard of Messrs. 

Gourlay Brothers have also solicited an advance, and that 
the application is under consideration 


ilders.—About 200 


esers. Alexander and Son, 


New Steamship Contract-—Messrs. Blackwood and Gordon, 
shipbuilders, Port-Glasgow, bave just contracted to build a 
steamer of 2000 tons for Messrs. Burrell and M’Laren, 


Glasgow. 

Other Shipbuilding News Items—Messrs. Aitken and 
Mansel have in hand, for the ei Leith alone, shi 
to the extent of 7000 tons. Mesers. John Elder 
have just launched an iron screw steamship of 3000 
500 borse power for the Pacific Steam Navigation ° 
The vessel was named the John Elder in 

of the late head of the firm. The 

hand other five steamships for the same 
them, the Cuzco, Chimborazo, and Acoca, i 
to the John Elder; and the others are the 
Coquimbo, steamships of 1975 tons and 850 
nominal. Shipbuilding is about to take a new 
Aberdeen, Mr. William Hall having secured the shi 
yard of the late firm of Alexander Hall and i 
intention of resuming business, now that be has been 
-effect a settlement with his creditors. 


@ and Coatbridge Railway.—This line was 
qvigult ant mineral traffic on ware A aghast i 
despatched from the Coatbridge end, 8 goodly compan 
gentlemen accompanying it. whole works are in a 
ward state, and passenger traffic no doubt will soon 
by the Government inspector. 

New Iron Pier at Hastings.— Considerable 
been made in the erection of an iron ys at 
Messrs. Laidlaw and Sons, of Barrowfield Iron 
gow. “It is expected that the work will be 
next summer. It will be 1000 ft. long and 40ft. wi 
it is intended to erect at the extreme end of it an 
room some 200 ft. in length. The pier is bei 
oo Se easy reach of any part of 
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English Engineers and Shipbuilders Ho 
burgh. —Durmg the last week or two 
several parties of excusionists in Edinburg’ 
district. Amongst them there were the workpeople 
ployed by Messrs. Hawthorn and Co., engi 
coll dhe employés of Messrs. Mitehell Co., 
Tyne. Altogether Ba ye were upwards of 1300 persons in 
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who desire to know what wild schemes can in the existing 
state of the law be protected by “ Royal Letters Patent.” 

(No. 4949, In. 2d.) Alfred Welch, of Southall, patents 
arrangements of cattle trucks fitted with feeding troughs, 
&e. Our opinion of such contrivances has been already 
expressed in these pages. 

(Ne, 2951, 84.) George Andrew Middlemiss, of Sunder- 
land, patents an arrangement for drawing water from wells, 
&c., so as to avoid disturbing the bottom, or the impurities 
which may be fosting on the surface. This arrangement, 
of the novelty of which we have some doubts, consists of a 
flexible pipe coupled to the suction pipe of the pump, and 
having its free end so connected to a float that it is always 
maintained a short distance below the surface of the water. 

CNo. 2958, la) Augustus Bryant Childs, of 16, Mark- 
lane, patents methods of reducing wood to fibre for paper 
pulp. According to these plans the wood is first sawn across 
the grain into pieces § in. or so in width, and these pieces 
are next boiled or steamed, and are then passed between sets 
of rollers so that they are compressed endways of the grain, 
this comprersion separating the fibres so that they may be 
readily picked or rubbed asunder. 

(No. 2962, 84.) John Bennington Blythe, of 12, 
London-street, patents methods of burning liquid hydro 
carbon in a vaporised state, by mixing the vapour with 
currents of compressed air. We may, perhaps, have some- 

more to say of these plans hereafter. 

(No. 2969, 8d.) William Lincolne, of Glaecow, patents 


iG .t. 
may 


the method of fastening the ends of belts, illustrated in the 
annexed sketch. 

(No. 2971, 10d.) John Halford, of Brettel-lane, Kings- 
winford, patents heating puddling and other furnaces, by 
placing the fuel in an oven or combustion chamber with- 
out firebars, the air entering this chamber horizontally by 
an opening at the front end on a level with the bottom of 
the chamber. 

(No. 2975, 10d.) Richard Scholefield, of Leeds, patents 
a form of rotary pump greatly resembling Beales’ elliptical 
rotary engine brought out many years ago. Instead, 
however, of employing a cylinder of elliptical section, Mr. 
Seholefield cute it away at two points to form the inlet and 
outlet passages, and shapes the remaining portions to circular 
ares of different radii, but struck from the same centre. 
The cylinder is traversed by a shaft carrying a dram which 
fits against that side of the cylinder curved to the lesser 
radius, and this drum carries two sliding pistons or dia- 
phragms which project from it radially at right angles to 
each other. It is intended that these diaphragms should 
slide in and out of the drum as the latter revolves, so 
that the outer end of each in turn should fit against that 
portion of the cylinder which is curved to the larger 
radius, but the means relied upon for causing them to 
slide in their holes in the drum are of a very doubtful 
character, and the arrangement is altogether a very faulty 
one in many respects. 


Traction Evxoivnes 1» Warrare.—A telegram from 
Berlin states that the Germans have sent traction engines to 
Mets to arsist in placing the siege guns in position. 


Inptas Svnvers—A despatch from the Secretary of State 
for India commends in high terms the services of the 
Northern Survey t. The amount of work accom- 

, appears to bave been very large, and it also seems to 

ve been as valuable as it was extensive. 


Taw pumaswee, Lass se Onxset.—The Orkney and 
Shetland telegra is now complete fj the mainland 
of Caithness the o “ 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
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48. The stocks are increasing slightly, but not to such an 
Je. 


The Finished Tron Trade—At Newcastle, Walker, Jarrow, 
Gateshead, Consett, Sunderland, Hartlepool, Darli i 
Stockton, and Middlesb , the rolling mills and in, 
furnaces are working full time, and at most of those p) 
there are contracts entered into which will keep them oc- 
eupied until next year. 


meeting of this new company was held at Darlington on 
Monday. The accounts were presented and passed, but 
i the line having been opened so recently no dividend 
was 


are satisfactory. 


The Blyth Harbour and Dock Company.—The half-yearly 
meeting of this company was held at their offices, at New- 
—— on Saturday, under the presidency of Sir 
Matthew White Ridley, Bart. The re showed that the 
shi te of coal during the last half year amounted to 
141,906 tons, an increase of 30,204 tons against the corre- 
sponding half year of 1869. The seasor had been favourable 
to ca on dredging operations, which had progressed 
very satisfactorily, and by the end of next month a minimum 
depth of at least 6 ft. at low water t hout the channel 
will be attained, giving a depth of 19 ft. 6in. at high water 
at ordinary tides and 16 ft. at high water at neap tides. The 
general pier and harbour works were reported in —_ state 
of repair. The report was adopted and a dividend of 5 per 
cent. per annum on preference shares was declared. 

Iron Shipbwilding.—There is again a little more inquiry 
for iron ships. Since our last notice there have been several 

launehes in the north of England. On rr an iron 
| screw steamer of 1200 tons was launched by Schlesinger, 
Davis, and Co., Wallsend-on-the-Tyne. On the same day 
Mr. Hornby, Willington Quay, launched a neatly modelled 
screw steamer of 550 tons. She is to be fitted with compound 
engines supplied bythe North-Eastern Engineering Company, 
Sunderland At Hartlepool on the same > Messrs. Withey 
and Alexander launched a screw steamer of 1150 tons. Her 
engines are to be 96-horse power compound surface condens- 
ing, and supplied by T. hardson and Sons, Hartlepool. 
Last week Mr. Harkess, of Middlesbrough, launched « fine 
composite vessel, 499 tons. There is now so little demand for 
this class of ship that Mr. Harkess has resolved to begin iron 
shipbuilding. 
| The Fortheoming Social Science Congress in Newcastle.— 
| As the time ap hes for the holding of this ~~ in 
Newcastle, the interest in that town increases. On Monday 
there was a very numerously attended public meeting held 
for the purpose of explaining the arran ts for the con- 
gress. The mayor occupied the chair. several speakers 
had addressed the meeting, Mr. J Cowen, jun., one of 
the local secretaries, gave an outline of the week's programme. 
The con; would assemble on the 2lst of September, on 
the evening of which the Duke of Northumberland would 
deliver an inaugural address. On the following morning 
Mr. Hastings, the Chairman of the Council, would deliver an 
address, after which the business of the several departments 
would be proceeded with. In the evening a soirée would be 
held. On Friday the Hon. Lord Neaves would deliver an 
address. On Saturday Dr. Lyon Playfair would deliver an 
address, and after the business of the sections there would be 
an excursion to the Roman Wall. On Monday Mr. Robert 
Rawlinson, C.E., president of the health deparment, would 
deliver an address. Sir William Armstrong would deliver 
an address on Tuesday, and on Wednesday the luding 
meeting would be held, after which there would be an ex- 
cursion to Alnwick and an excursion down the river Tyne. 





ADAMS'S PISTONS. 
To raz Eprror or Exeiseerine. 


Srn,—In the notices of Recent Patents in your last issue you 
say that I have taken a patent for Se ort seen in my well- 
known equilibrium slide valve, and that the patent includes 
the application to a piston of a double- valve, closing 
to the steam side, and opening to the exhaust, thereby allow- 
ing the exhaust pressure to act behind the packing rings ; and 
passing your own opinion on the pi you say: “ We cer- 
tainly cannot see that any good is likely to result from this ar- 
ran t.”” Had you, sir, have been an amateur, | would 
likely have taken no notice of it; but, knowing as I do that 
you have been properly brought “P an engineer, it would be 
a display of the “ white feather,” if 1 did not at least call your 
attention to the matter, and ask you, with all respect, to give 
your reason for the expression. I have no hesitation - 
ever in saying what the patent is intended to produce, viz., 
the opening of a free communication between the exhaust 
eed tnscsas aaieiiieee ing ring; no 
other i J yey . in per- 
fect equilibrium of the forces acti 
cylinder sides. This I ider i i 
good will i 








The Darlington and Merrybent Railway.—The half-yearly | « : 


jared. It is stated that the prospects of the company | ; 












shrinkage, forming a hard compact mass which, filling the 
between the serrations, prevents the pipes being with- 

wn. To open a joint the application of heat is all that is 
necessary, when the collars can be slipped backwards, a length 
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of pipe removed, and at once replaced by another where neces- 
sary. The engraving above shows a section of a joint made on 
this principle. The composition or cement consists of eight 
ingredients, viz., sulphur, gutta-percha, tar, resin, minium, 
leather, turpentine and blanc de ceruse. The leather is reduced 
to small fragments, and the whole of the materials are well in- 

and heated before being used. Joints made as above 
described have been experimented upon by M. C.E., 
of Paris, who found to answer perfectly. About three 
months since M. Crouziéres had several len of 4 in. pipe 
jointed on his principle and laid in the of the Chartered 
+ angen my in the H 

yy were laid in a very fair position for > 
near the — i Bang te Hgaeny Sayer | 
saturated wi iquors. ground was opened about a 
fortnight doce chen the joints appeared perfectly sound. 
The pipe had not been in use, but a good pressure was 
turned into it when the ground was opened and 20 leakage 
was discovered. We see no reason why the joints should 
the system being sound in principle. 

A new varnish is prepared by M. Crouziéres from 
same ingredients as are used for the cement, the proportions 
of course being varied. This varnish is a great preservative 
of timber from decay, and of metals from rust, and has come 
into practical use in France in connexion with the 
<a country. Experiments have been 

a een 
varnish to preserve iron from rust. On the Ist of 
1866, an iron plate coated with Crouziéres’ varnish was im- 
mersed in sea water at Toulon. This plate remained im- 
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UNIVERSAL JOINT-COUPLING FOR SHAFTING. 


DESIGNED BY MR. MELVILLE CLEMENS, BOSTON, U.S. 





. Ji 


We illustrate, above, an ingenious arrangement, designed 
by Mr. Melville Clemens, of ton, U.S., for coupling two 
lines of shafting, and enabling equal and uniform rotary 
motion to be transmitted m one shaft to the other, 
whether these shafts are set in line with each other, or set 
in lines diverging from each other. In our-engravings a 
and 6 are two revolving shafts for communicating motion to 
machinery, the shaft, a, being vertical, and the shait, b, 
horizontal, so that the two diverge 90°. The inner end of 
the shaft, a, is secured concentrically to a boss, c, which re- 
volves in, and is supported by, a journal box, ¢, which is secured 
toa supporting plate, g. ‘the shaft, 5, is similarly secured to 
a boss, ¢, revolving in and supported by a journal box, f, which” 
is secured to the plate, g. hand i are two pivoted crank arms 
of equal lengths, whose inner ends are forked, as shown in 
Fig. 3, and pivoted on a pivot pin, j, which is fixed centrally in 
the end of the boss, c, and is at right angles toit. & and / are 
two similar and similarly pivoted crank arms, they being 

ivoted to the boss, ¢, by the pivot pin, m. As shown in 
Fig. 3 the centre line, », o, of the pivot pin, 7, is at right 
angles to the line, p, g, which is the centre line of the crank 
arms, andi. The two crank arma, A and i, of the shaft, a, 
are joined at their outer ends to the crank armas, & and J, of 
the shaft, 5, by ball and socket joints, whose centres are 
respectively at the points of intersection of the centre lines 
of the crank arms so joined together, the crank arm, h, being 
connected by its ball r, to the crank arm, k, by its socket 
box, s, and the crank arm, i, being similarly connected by its 
ball, ¢, to the crank arm, J, by its socket box, #. The ball 
and socket joints, r, s,and ¢,u, are properly crank wrists 
connecting the crank arms together in pairs by universal 
pivot connexion, and they are the points at which motion 
and power are transmitted from the appendages of one shaft 
to the appendages of the other shaft. Each of the pair of 
crank arms, ’ and k, are of exactly equal lengths, measured in 
a straight line drawn from the centre point of their ball- 
and-socket joint to the eentre points of their inner end 
pivot pins, and similarly each of the pair of crank arms, 





i and /, are of exactly equal lengths, thus the line, », w, is 
the length of the crank arm, 4, and the equal line, v, 2, is the | 
length of the crank arm, &k, and similerly the line, y, w, is 
the length of the crank arm, i, and the equal line, y, z, is the 
length of the crank arm, i. 

o aid in describing the principles of construction and 
operation of the arrang t, refi will now be made to | 
the diagram lines on the figures. In these za’ isthe axis line | 
of the shaft, a, and 5’ cl is the axis line of the shaft, b, and | 
d@' is the point of their intersection. ¢'/' is a line bisecting | 
the angle of intersection of the axis line, 2 a' and 5! ¢’, and | 
it is at an angle of 45° to each of them. The centre points, | 





the axis line of the shaft, a, and the line, yz, of the crank 
arm, /, is similarly at an angle of 224° with the axis line of 
the shaft, b, so that the angle of intersection of the crank arm 
lines, yw and yz, is 46°. 9'j' is a circle whose centre is at 
the intersection point, @, and whose radius is the line, 
io or i'y, the line, vy, being its diameter. This circle 
represents a perfect sphere, in whose circumference (and 
in a plane of which line, » y, is the horizontal 
jection) the centre pivot points of the ball-and-socket joints, 
re and ¢, will always move when the driving shaft 
of the shafts, a and 5, is revolved. This plane of circular 
movement of these centre pivot bry ely mere d between, 
and crosses at, an angle of 45°, and at their intersecting line 
the es eee pins, j and m, of the 

a and 5. 

Fig. 1 shows the shafts, a and 5, and the crank arms in 
one position of a revolution, and Fig. 2 shows the same in a 
position one-fourth of a revolution of them from the position 
shown in Fig.1. The crank arms, Ang hee position 
shown in Fig. 2 being respectivel y hori 'y opposite 
to the oak arms, i and 1, ae oe thle shown Er thet 
figure of the engraving. When the shafts, a and 5, are 
revolved to a position of one-half of a revolution of them 
from the position shown in Fig. 1 the crank arms, A and i, 
will have exchanged positions with each other, and simul- 
taneously the crank arms, & and /, will also have exchanged 
positions with each other. Similarly when the shafts, a 
and 4, are revolved one-half of a revolution from the tion 
shown in Fig. 2 the crank arms, & and i, will have ex 
positions with each other, and in the same time the crank 
arms, k and /, will have exchanged positions with each other. 
In the position of the crank arms shown in Fig. 2 the dotted 
lines, m'*, m'', show @ vertical section through the centre of 
the crank arm, é, on the line, z, a', and the dotted lines, 7!, 
I"\, show a horizontal section through the centre of the crank 
arm, J, on the line, b', c'. 

The crank arms 





itions relatively to one another 


2 
tive shaft pivots, and at the same time the crank arms, i and 
1, will continue their before described inner end pivot moye- 
ments, turning an additional of 55° on their respective 
shaft pivots; and simultaneously each crank arm makes 
equal and reverse outer end pivot movements from those 
just before described of them in the first one-fourth of a re- 
volution of a and 4. On revolving a and b in the same 
described direction one-half of a revolution more, thus com- 
OS St Se ee S Se ree 
carried by rotary movements one-half of a revolution 
more about their shaft axes, and simultaneously they will all 
take their first-named position of inner and outer end pivot- 
ing (shown in Fig. 1) by equal and reverse inuer end pivot 
movements and equal and similar outer end pivot movements 
to those deseri of them in the first described one-half 
revolution of a and b. Both of the described inner and outer 


at each termination of the pivot movement, but their de- 
scribed pivot movements are without such impediments to 
steady uniform and continuous rotary motion, use they 
are produced wholly by the outer ends of the crank arms 
moving freely and continuously, as described in a plane of 
rotation inclined 45° to and crossing, as described, the planes 
.—_ movement in which their inner ends move con- 
tin ly and freely. The device, therefore, admits of high 
speed and uniform, undisturbed, and continuous rotary mo- 





by rotary and pivot mo t 
as follows, viz.: On revolving the shafts, a and 5, from the 
position shown in Fig. 1 to t ition shown in Fig. 2, or 
one-fourth of a revolution, all the crank arms will be carried 
by rotary movements one-fourth of a revolution around the 
axes of their ive shafts, and simultaneously each of 
the pair of crank arms, 4 and k, turns inward on its inner 
end shaft pivot an angle of 55°, and at the same time each of 
the pair of crank arms, i and /, turns outward on its inner 
end shaft pivot an angle of 35°, and simultancously each 
crank arm turns on its outer end pivot an angle of 46”, in a 


and to their respective 


| direction of movement at right angles to its just described 


direction of inner end pivot movement, and each crank arm 





w and z, of pivot pins, j and m, are at equal dist 

from the intersection point, d’. The-line, g'h', passing 
through the pivot points, and z, is at right angles to the 
line, e' f', and é' is their point of intersection. The line,ow 
(representing thé*crank arm, 4), is at an angle of 224° from 
a right angle line to the axis of the shaft, a, and the line, ez, 
of the crank arm, k, is similarly at an angle of 22}° from a 
ight angle line to the axis of the shaft, b, so that the 

of intersection of the crank arm lines, ew and oz, is 40°. 
The line, y w, of the crank arm, i, is at an angle of 224° with | 





ly turns on its outer end pivot an angle of 10° 


| in an inward direction of movement at t to its 


other just described direction of outer pivot movement. 
On revolving the shafts, a and 5, in the same described 
direction one-fourth of a revolution more, thus making one- 
half a revolution of the shafts, all the crank arms will be 
earried by movements one-fourth of a revolution more 
about their axes; and simultaneously the crank arms, 
A and k, will continue their before described inner end pivot 
movements, and turn an angle of 36° more on their respec- 





their connecting are adapted, as shown and described, 
for free and uninterru; movements in their required 
direct rotation at all points of a revolution of them, 


are like and equal, and have the same movements and the 
same mechanical relations to their ive 
mitting power and motion at all points of a revolution 


In order to uce steady rotary movements 
P. Egnoby Gay t i without 
or jarring on their supporti 
crank arms and their . - << 
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done. One way in which each crank arm and its 
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cing the crank arms of each shaft by this 
described mode of balancing may be done in 


Taio 


F 


+ disposition of weights attached to 
«1 2 show such use of 
»', on the crank arms, A and 4 
weights, — p’, on } ee ee ees I, are 
rpose. y are, as shown, adjustable longitudinally 
vod of right angies to their respective erank arms, ete 
may be ada for only one of those adjustments or for 
non-adjustable attachment to their 
and accomplish the same required result of balancing. The 
weights are similar and equal, and are placed similarly on 
their arms at equal distances from their inner ends, so that 
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weight of the latter arm, as shown in Fig. 1. In such de- 
caribed use of the weights, it is necessary that in the position 
shown in Fig. 1 the centre of gravity of the one crank arm 
and its added weight and ite , s shall be at a pomt 
im « line passing through #he of their shaft pivot 
diagonally oppomte to and at the same distance out from the 
axis of its shalt as is the centre of gravity of the opposite crank 
arm, its weight, and appendages. Thus the centre of gravity 
of the crank arm, A, its weight, m', and other appendages when 
at the point, g", will at all points of a revolution of the shaft, 
@, balance the crank arm, é, ite weight, »', and its other ap- 
pendages when the centre of gravity of the latter is at the 
opposite point, rm’, Similarly when the crank arm, &, its 
weight, o', and its other appendages have the centre of their 
gravity at the point, «', they will balance as required the 
erank arm, /, ite weight, p’, and its other appendages when 
the centre of gravity of the latter is at the opposite point, ¢’. 
By the same mode of balancing as last descri the crank 
arms of each shaft may be so constructed as to balance each 
other, and their 1 w= es at all points of a revolution of 
the shafts,aand 6. Such a way of balancing is shown in 
Fig. 4, in which the crank arms are shown curved at their 


inner forked ends in such a manner that when the outer end 


of one erank arm of one shaft is swung further out from its 
shaft than is the outer end of the other arm of the same 
shaft the curved part of the inner end of the former is nearer 
the axis of the shaft than is the curved part of the inner end 
of the other arm, so that the centre of gravity of the crank 
arm, w', and its appendages being at the point, v', and the 
centre oF apn J of the crank arm, w', and its appendages 
being at the opposite point, z', and at the same distance that 
the point, *’, is from the axis of their shaft, a, they will 
balance each other at all points of a revolution; and simi- 
larly the centre of gravity of the crank arm, y', and its ap- 
pendages being at the point, s', and the centre of gravity of 
the crank arm, a", its appendages being at the opposite 
point, 6", they will also balance each other at all points of 
a revolution of the shafts, a and b. 

In Fig. 4 is shown a mode of connecting the outer ends of 
each pair of crank arms together by pivot pins, which may 
be used in some cases in substitution for the described ball- 
and-socket joint connexion of them. In the outer end of the 
crank arm, w', is secured the pivot pin, c"', set in the line, 
@, f', centrally with its crank arm. It passes through the 
outer end of the crank arm, a", connecting it to the crank 
arm, w', and forming a pivot for it to turn on. To admit of 
both of the belase-denestbed outer end pivot movements of 
the connected crank arms, the pivot pin, c", must not only 
be made to turn but also to rock in the end of the crank arm, 
a", as b enlarged —— of the pivot hole in a"!, as shown 
by the dotted lines, d'’, which represent a vertical section on 
the line, ¢, a’, through the centre of the crank arm, w’, 
when the shafts, @ and 6, are revolved one-fourth of 
a revolution from the other position shown in Fig. 4. 
The crank arms, «' and y', are connected together by 
the pivot pin, g". similarly as described of ‘be crank 
arms, «' a". The shafts, a and 6, may be placed at 
other angles than at right angles with each other, and 
equal and uniform rotary power and motion be trans- 
mitted from one shaft to the other by the described 
pivoted crank shaft coupler. To this and for suitable and 
convenient adjustments of the shafts, a and 6, and their con- 
necting parts, so as to be well secured and supported in their 
proper relative positi the supporting plate, g, is used, and 
it is adapted so the shaft, a, may be swung as on a pivot at 
the point, + so that ~ shaft, +, may also be swung as on 
& pivot, at int, 2, by means of making the i 
bolita, A", 4", Pan, of ths journal box, d, pass through oa 
be adjustable in curved slots, '', i, in the plate, g, and by 
means of i the securing bolts, j', j", 2", of the 
journal box, /, pase through and be adj le in similar 
curved seats, £", k", in the plate, g. In the described adjust- 
meats of the shafts to other angles with each other than a right 
angle each shaft should be swung equally towards each other if 
more than 90’, is required to be turned by them, and from 





each other if less than 90° is ion te Tie Sesnel by Game, 


The shafts, « and 6, may be adjusted to different angles 
divergance swinging one or both of them as on a hinge 
or pivot at intersection point (d') of their axis lines, and 
when so swung at whatever position they occupy equal and 
aniinas tng Gtonaeey Ss Sameer from ope shaft to 

by the described shaft coupler. The construction 


cases it is necessary that the crank arms of each be of 
pan LS vp, bey Se EP oe 
positions to their shafts at all points of a revolution. 

the shafts, a and 6, equally and similarly in a 
direction either inward or outward by adjustable 
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lenge ped have the same relative positions to their 
at De section, ak vies to een ae 
could be used to transmit equal and uniform power 
motion from the one shaft to the other similarly as 
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. | deseribed of it. 








NOTES FROM SOUTH WALES. 
Carvirr, W I 

The Welsh Iron Trade.—Quietness continues to be the 
characteristic feature of the iron trade generally. The fears 
entertained last week ing a want of water at several 
of the iron-making establishments have been dispelled by 
thie heavy fall of rain during the past week, and as the rainy 
@uson is now close at hand, it is very probable that no more 
@emplaints will be heard until another summer has far ad- 

No reports of any fresh rail contracts of import- 
apee have been received sinve last rt was written from 
any of the iron-making establishments in South Wales, 
but the mills continue t© be kept running full time 
principally in the execution of orders received previous to 
the outbreak of the war between France and Prussia. A, 
shipment of rails at the local ports during the past week for 
the United States, is not so heavy as of fate, the total clear- 
ances to the States amounting to 4312 tons against 6120 tons 
in the previous week, and 6626 tons for the week ending 
August 13. Of the iron exported, 838 tons were shipped for 
New York, 3339 toms for New Orleans, and 135 tons for 
Wilmington, the shi being Messrs. R. Crawshay, Bailey 
Brothers, N. B. Calder, Bri ht and Bollier, J. Carr, and the 
Aberdare lron Company. The demand for rails for the Great 
Republic is not so brisk as it has been of late, but the dimi- 
nution is attributed some to the advance in the price of 
gold, owing to the.Franco - Prussian war, and which, if 
prolonged, will undoubtedly tend to a still further ad- 
vance. The clearances to the Russian ports reached 3781 
tons, being the largest quantity shipped since the week ending 
May 28, when the exports reached 3922 tons. The Russian 
shipping season is now rapidly approaching its close, and 
every effort will he made by ironmasters to complete as many 
of their Russian engagements as possible, and freights to the 
Baltic ports will continue to have an upward toma until 
the close of the season. The latest advices from Russia give 
strong hopes of the eventual success of railway enterprise in 
that country, and the laying down a second set of rails on 
the Moscow and Riazan Railway is an example that will in 
all probability have to be followed on other li Advices 
from India indieate a speedy increase in the demand for rails, 
several surveys having been recently made in that country, 
the principal ones being a line to connect the Oude Railway 
with the Delhi Railway ; a branch line to Saltanpore from 
the Rajpootana Railway now in course of construction, and a 
line from the Pind Dadan Khan salt mines in the Punjab, to 
the Northern States Railway. The large railway work pro- 
posed to be carried out in other foreign countries augurs well 
for the future prosperity of the iron trade. The home trade 
continues dull and inactive, but the favourable financial posi- 
tion of several railway companies will, it is believed, enable 
them to purchase rails with something like former freedom 
for the renewal of permanent way. There is a good demand 
for plates, and it will probably continue for some little time 
to come. There is no improvement to note in the pig iron 
trade, and owing to the sluggish state of the market stocks 
are steadily increasing. 

The Carmarthen Water Question.—In Exortxeentne for 
August 19, the details of another scheme submitted to the 
Carmarthen Corporation, by Mr. Lukin, the surveyor pro 
tem., for an abundant supply of water, were given, and at the 
adjourned quarterly ting of the il, beld on Thurs- 
day last, Mr. R. J. George, C.E., submitted his pro 
water scheme. Mr. George has examined the veighbour- 
hood of Carmarthen with the view, if possible, of proposing 
ascheme whereby an additional constant supply of water 
equal to the requirements of the town, might be brought by 
direct gravitation into the existing town reservoirs. Having 
been, some years ago, engaged upon the construction of the 
Carmarthen and Cardi Railway, he was well acquainted 
with the valley of the Gwilly, and it oecurred to him that a 
supply of water therefrom might be obtained direct, fulfilling 
all the conditions required. The levels that he had since 
taken proved that his plan was quite feasible, and he had 
prepared a scheme, the outline of which is as follows: He 
——— to tap the River Gwilly at a point between Conwil 

ilway station and Llanpumpsaint, and to draw off a supply 
of water, to be conveyed by pipes or otherwise, by direct 
gravitation, into the upper town reservoir. The amount he 
proposed to discharge into the reservoir was one and a half 
million gallons a week. A sluice-gate would be placed at 
the head of the pipe, so that the supply could be lessened or 
entirely cut off when necessary. advantages of his 
scheme are : ee ae eae, 
and therefore the subseq working expenses would be ni/, 
unless the occasional services of a man to lower or shut the 
















EAS 
i 
f 
: 
37 
38 


i i 

i 
af 
: 


a 
saee 
PEL 
il 
ait 8, 
pit 
gis 
F 
4 
i 


gf 
1 
i 
8 
i 
j 
rt 
4 
Fy 
& 
3 
1 


Merthyr, which comiimemices on Tuesday next with the read- 
ing and discussion of rs, after which a visit will be paid 
to the Plymouth Cyfarthfa Works. On Wednesday 
morning the reading and discussion of will be re- 
sumed, and in thea a visit will be paid to the Dowlais 
Works. On Thursday a visit will be to the Swansea 
Works, and on Friday the Ebbw Vale and Monmouthshire 
Works will be visited. The meeting is regarded as one of 
the most important ever held in the Principality, and every 
effort is being made to give the distinguished visitors a 
suitable reception. 

Newport Water Works Company.—At the half-yearly 
meeting of the shareholders of the Newport Water Works 
Com: , held on Monday, the guaranteed interest for the 
past yearon the erence shares, and a dividend of 
4J. per cent. upon the original capital of 20,0001. for the same 
period, was declared. 


Royal Archeological Society.—At a special meeting of the 
Cardiff Corporation, held yesterday, a resolution was unani- 
mously carried to the effect that an invitation be given to the 
Royal Archeological Society to hold their next meeting in 
Cardiff, which is fixed to take place in August, 1871. 


The Swansea Water Supplu—On Monday a special meet- 
ing of the members of the Swansea Local Board of Health 
was held for the purpose of considering a report of the Water 
and Sewers Committee in reference to the water supply. The 
report of the committee, based upon the several reports re- 
ceived from Mr. Cousins, the surveyor, referred to the very 
small supply of water in the Lliw reservoir, and they recom- 
mended that steps should be at once taken to make the new re- 
servoir at Blaenantddu, at an estimated cost of about 17,000/., 
and which was capable of affording nearly one-half as much as 
the Board were capable of supplying to the town. From 
what transpired at the meeting on Monday it appeared that 
the new works at the Liiw were completed on the 8th of 
September, 1863, and the tota! cost of them had been 166,000. 
The reservoir was capable of containing 300,000,000 gallons, 
or a supply to the town of about four months. Owing to there 
having been no appreciable rainfall since the 26th of March 
last, the supply had been materially reduced, and the com- 
mittee, having regard to the necessities of the inhabitants, 
and with the view of guarding against being entirely with- 
out water, they had been compelled to cut off the supply for 
all trade purposes, and had made arrangements for the 
purchase of the compensation supply granted the various 
mill-owners on the Lliw, which latter cost the Board some- 





| thing between 50I. and 60/. a week. The sewers had not 
| been flushed for several weeks, but all the measures adopted 
| had failed to obtain an adequate supply of water, and the 
{committee recommended the taking steps to increase the 
| permanent supply by the making the Blaenentddu reservoir, 
| which was part of the original water scheme, as laid down by 
| Mr. Rawlinson, the engineer-in-chief. The subjeet being 
| one of great importance and moment, involving the expendi- 
| ture of something like 20,000/., was adjourned until the next 
meeting of the Board. 

The Welsh Tin-Plate Trade.—There being no scarcity of 
water at the various mills in the district, the hands employed 
are working with greater regularity than they have lately 
done at some of the works, owing to a scarcity of water. The 
trade, however, is not brisk, but quotations remain unaltered. 

The Welsh Steam and House Coal Trades.—A large 
number of vessels continue to arrive at Cardiff and Swansea, 
and steam coal i 


post ten Cele bee ene Cena Se 


thing like activity is to be in the shipments of coal at 
the ports. i to some of the Baltic ports during 
the past week show a favourable increase, but i must be ad- 


it 
mitted that so far as the season has advanced the quantity © 
coal shipped for Baltic ports is not so 1 
pated at the commencement of the season, the of 
house Guth tudes tna lat eneee oath 
house coal is a little more active, the period having ar- 
rived when west of England and Irish coa] merchants lay in 
their winter stocks. ‘ 
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AccorpInG to Camden the town of Portsea was 
founded unwillingly by the good people of Por- 
chester, who, finding that the sea was gradually re- 
ceding and leaving them high and dry, removed to 
the south side of the inlet forming Portsmouth Har- 
bour, in order to be once more upon the shore line. 
However this may have been, the im t position 
of the little peninsula, with its land-locked harbour, 
scarcely a quarter of a mile wide at the entrance, 
yet swelling out within into a lake 4 miles wide, 
early attracted the attention both of the defenders 
and invaders of this country, and at a very early 

riod Portsmouth became a strongly fortified place. 
fn the reign of Richard IL a French fleet visited 
the town leaving it in ashes, after which the 
defences that, in a mild form, existed, were by 
degrees strengthened. But it was not till the time 
of Edward IV. that the fortifications became really 
important, while Richard IIl., Henry VIL, and 
Henry VIIL, added to, and so improved them, 
that when another attempt at destruction was made 
in 1545 by the French , the invaders were re- 
pelled, and the city and the ships within ite harbour 
entirely protected. For before that date the bay 
was i as the securest anchorage for the 
English and all of Edward VI.’s vessels, 
numbering 53, made Portsmouth their head-quarters 
save two at Deptford and one at bene wr. 
gradually the place grew in importance, and 
inc in it, additions were om to its defences, 
and extended accommodation was formed for the 
laying up and preservation of vessels, until, in 
1712, the dockyard proper had an area of 66 acres. 
But little actual construction or repairs, however, 
were yet effected at the dockyard, if one may judge 
from the a i leh of taney te te oul Ga 
mates for 1726, when thirty tons of iron and 30 tons 
of coal were sufficient to meet all the requirements of 
the smiths and founders then employ: By 1725, 
however, important docks had 
and basins, lost now within the wider limits of more 
modern ones that have absorbed their contracted 
areas, were in existence, and these appeared to 
have served sufficiently well for fifty years, when 


more were added and the place enlarged, till the 
area occupied by the dockyard was a doubled, 
and the number of docks increased fourfold. 

The following list gives the general dimensions of 
eight of the docks in the existing works, and the 
approximate dates when they were built : 
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i a 3é Pg ge Set 
D | Len = 44. | wv 
‘=| of floor. | at top. S= =$ Depth. constructed. 
é e mo | 
Zz 
ft. in. | ft. im. |ft. im.j ft. in. ft. in) 
1/228 3 | 254 1/83 4/92 9 26 9% before 1725 
2/231 7.| 253 4\35 2/89 2 (81 8 1803-1808 
8/228 34 | 264 1/27 7/9010 82 8 1808 
4\206 229 2 (34 8) 8% 8 26 2 1772 
bla0s 114 227 .7.|84 2 ee heed 
6190 2 | 223 6 8111/83 8 23 7% 4, 1726 
7/268 0 208 0 [35 0190 0 |2 0 1849 
8)250 9 | 295 3\36 0/88 0 26 1 1850 
At the close of the last century a fitti 
basin was constructed upon the site of a similar 


smaller work of older date. This was finished in 
1801, and the first ship that was towed in, was 
H.M.S. aa yg of June, a = 
area occupi i in is 2 acres 78 perches, 
On its eastern Za southern sides are four docks, 
Nos. 2, 3, 4, and 5, whose dimensions are given 
above. Of these docks three are covered with 
roofs, and one is left unhoused to admit of shi 

not dismasted. South of the basin lies dock No. 1, 
and to the north are docks Nos. 6 and 7, and five 
slips. Dock No. 7, in connexion with No. 10, 
forms a clear h from the ae a 
channel to the steam basin, the largest in the dock- 
yard. bs ody ps mp plrntinnyrae: Frags toe owes ng 
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Covering the spaces between the basins and the 


various docks are the different 
connected with the yard. Un the north- 
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] , and on the south-west 
400 ft. in length, while the ge 


t camber is the 


of 800 ft. long, with 
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fected by 


house, 600 ft. in 


neral stores form lines 


of 25 ft. between each. 


. It was com 
ve ¢ cn amraattne 
but one guinea a day during time, was pai 
coving ate the tad f'n mahinney duling 
one year—a saving amounting to 16,000. 


As for some of the houses in the yard, every 
of hi 


Wyat. 
Bock, tei a tow wets: bb Oe 


one knows that Telford spent three years 
life in building them from the designs of Samuel 
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north-east of the steam basin, and No. § dock, and 
inelnded that portion af the land aad fortifications 
to the north-east of the Unicorn-gate-ronfl, the 
Pest-house-fields then covered with market gardena, 
and with a few mean buildings and streets, and an 
extent of the foreshore extending up to the Foun- 
tain Lake, one of the navigable channels of the 
harbour, while the landward boundary line skirted 
the Anehor-gate-road, the Royal Portsmouth Hos- 
pital, and the Portsea Island Gas Works, upon the 
Great Prospect-road. The same Bill also included 
clauses, giving the right to remove a certain wharf 
or landing then existing just beyond the Anchor- 
gate—a Hard of small importance, used chiefly by 
the people in the neighbourhood and by ships’ 
crews. Instead of this wharf a new one was 
to be constructed on the east side of the Portsea 
Island Gas Works, and the necessary approaches 
were to be made to it, and deep water navigable 
channels dredged and maintained for the ac- 
commodation of, the 
alongside. Thé Bill provided also for the eon- 
struction of a new road from the Unicorn-gate to 
the end of Herbert-street. As might have been ex- 
pected the removal of the public Hard at the 
Anchor-gate was received very unfavourably by 
the local interests, for it formed one of the ap- 
proaches to the town of Portsea, and its traflic 
found business for the numerous shops and public- 
houses in the vicinity; whereas the proposed al- 
teration would not only destroy the direct and 
indirect business that the traffic of the Hard created 
in the locality, but it would transfer the whole 
bodily to the adjacent district of Landport. 

The threatened opposition upon this point was, 
however, met by a compromise, and in July, 1864, 
it was agreed by the Lords of the Admiralty in con- 
sideration of the withdrawal of this Portsea opposi- 


tion that they were to make a public entrance to | 


fence, but within the i shown upon the 
lan, is oeeupied, y by « Government briek- 
dking ground po) ll | an 

Shortly after. the forming of the dockyard, the 
batfery shown Yn positién upon ‘the plan, pre. 
the ground above the wharf that had caused the 
opposition of the Bill on the part of the Portsea 
people, was removed, together with the fortifica- 
tion standing upon the property acquired. 

It was on the 2nd of January, 1865, that ground 
was broken, and the new wharf at Flathouses com- 
menced. ‘The work had been let by the Admiralty 
to a local contractor in December, 1864, and no 
great difficulty was experienced in its execution, it 
being simply a wharf wall 420 ft. long, 19 ft. 
deep with a slip way at one end and landing steps 
at the other. The material taken from the fortifi- 
cations was utilised in building it, the stones from 
the revetment walls serving for the face work, the 





boats and vessels coming | 


backing being the rubble stone from the same 
source. No coffer dam was required to hold back 
the water, which was very shallow at this place, and 
an earthwork with a clay hearting was employed 
instead. The summer of 1866 saw this completed, 
and twelve months later the necessary deep water 
channels had been dredged out, and the approaches 
to the new landing stage were completed. About 
the same time the Admiralty fulfilled their obliga- 
tions upon another clause of the Bill, having refer- 
ence to the construction of the new road from the 


Unicorn-gate to the end of Herbert-street. 
Thus, by 1867, all the necessary preliminary 
steps provided for in the Bill had been taken, and 


the Admiralty were at liberty to take possession of 
the ground granted them under their Act, as well 
as to stop up the various small stréets- that inter- 





sected the Pesthouse-fields. As, prior to the com- 
vgs of these works, the necessary notices had 
xe served fo the inhabitants, owners, and lessees of 


the dockyard, as near as could be to the site of the | the various houses and market gardens upon the 
old wharf, and further that they should contribute | land, but little time was lest in taking poasession. 
the sum of 2000/. towards the construction of a| Moreover, although the Board were unable to 


pier upon the Common Hard. The entrance has 


been made, but the pier has not, for as the cost of | 


the latter would be some 40002. or 50002, and as 
the Admiralty aubsidy was not to be paid until a 
suitable pier was bailt, nothing has yet been done 
in the matter, the necessary balance of funds not 
having been subscribed. 

‘The area occupied by the new extension works of 
the Portsmouth Dockyard is about 178 acres, 94 
acres of which consists of mudlands reclaimed from 
the harbour, the remainder being. the Pest-house- 
fields, and the land lying between the Dockyard 
Railway, running alongside the Flathouse-road and 
the Anchor-gate-road. The manner in which this 
space has been laid out is shown in the general plan 
on the preceeding page, where it will be seen that 
the w ve consist, first, of a Tidal Basin on the north- 
east side of the existing steam basin. The bottom 
of this space will be dredged out and excavated 
to a depth of 30 ft. below low-water. spring 
tides. On the western face of this..Tidal Basin 
are the entrances to two locks, and one deep 
dock, the length of the former within the cais- 
sons being 438 ft., and that of the latter 432 ft., 
while the distance from the face, of the wall of the 
tidal basin to that of the repairing basin is 562 ft. 
Sin. ‘The Repairing Basin entered fromthe two 
locks just mentioned oceupies an area of 22 acres. 
It will be 700 ft. in width and 1353 ft. long, while 
the depth will be 30 ft. below. high water neap 
tides. On the south side of this basin there will 
be four docks each 448 ft. long; they are numbered 
12, 13, 14, and 15 respectively. An entrance on the 
north side closed with a sliding caiason leads into 
the Rigging Basin of 14 acres, aod with the bed 
30 ft. below high water neap tides. Finally this leads 
into the Fitting-out Basin, of the same area and 
depth. It will be noticed that so far the. arrange- 
ment corresponds with the plan upon which the 
new works now in progress at Chatham are laid ont, 
so that disabled ships entering the harbour can 
pees through each basin, and undergo the necessary 
successive repairs and outfitting until they are 
ready once more to proceed to sea, when they are 
passed through the entrances shown on the south 
side of the Fitting-out Basin. It will be seen from 
the plan that only a portion of the four docks, 12 
to 15, and # corner of the Repairing Basin, occupy 
the land taken by the Lords of the Admiralty, the 
remainter of the works being entirely on the re- 
clain.ed foreshore, aa shown on the plan... A fenee 


enckses that portion required by the contractors 


aud the rest outside the 


for carrying out the wor 





|complete the boundary wall enclosing the area on 
which the extension works will stand, until they 
had complied with the preliminary conditions of 
the act yet, as a considerable portion of its length 
interfered with no right of way, there was nothing 
to prevent the erection of a part of this wall. In- 
deed, on the 14th of February, 1865, a contract for 
its construction was signed, and the coping was laid 
on much of it, before possession of the land was 
obtained,.. The outline of the wall is shown, in the 
general plan, where it will be seen that it extends 
from the Anehor-gate-road to the Portsea Island 
Gas Works, at which point it terminates in a 
square battlemented tower. ‘The wall is 16 ft. high 
and 2 ft. 3 in. thiek with brick piers, the mouldings, 
coping, and panels being of rubble stones brought 
from the revetment walls of the fortification. Near 
the convict prison, however, a timber fence only is 
erected, the alignment of the boundary not having 
been finally settled. Ultimately, however, the fence 
will be removed, and replaced by an extension of 
the wall. At intervals along the length of the 
wall are towers pierced with loopholes for rifles, 


been taken and rebuilt, so as to form a gateway 
into the extension works. This is the Unieorn- 
gate rendered useléss by the new works, but 
which, spanning as it now does the Flathouse-road, 
forms a conspicuous, feature in the boandary wall, 
Whilst the preliminary works were in- progress, 
| preparations were being made to let the contract for 
| the execution of the main part of the work; and 
|no pains were spared to, obtain all the necessary 
information, to estimate the probable diffienlties and 
risks that would be encountered, and to. assist..in 
| framing the. «chedule of prices. Borings were 
made all over the site, and the sections gave 
| promise of ap excellent and uniform material for 
Puilding upon—a promise fully carried. out by sub- 
| sequent experience. Altogether, more than seventy 
| borings were taken over the site, down the line of 
| the face of the.outer retaming walla for the rigging, 
fitting out,and tidal hasins, between the rigging 
and repairing basins, and over the site, of, the 
various docks and lock entrances. - In all cases -the 
mud, sometimes 30 ft, in depth, overlaid the clay, 
which was only broken by a. bed of sand varying 
in depth and thickness, and with the opcasional 
presence of beds of septarium that have been turned 
to.qoed account in the. production. .of . Roman 
cement. - ‘The. yellow -cley underlying the mud 
nearly all over the ground afforded also raw material 
for bricks that are made by convictlabour, and sup- 











and one of the entrances to the fortifications has] ri 





ied by the Government to the contractors, while 
blye clay ti te below all. 
more favourable or the forma- 

tion of dockyard works could not have been desired. 

Before the invitations for tenders were issued by 
the Government, a somewhat unusual step was 
taken to aid the intending competitors in framing 
their estimates, and to guide them in forming a 
better acquaintance with the nature and class of 
work required. It was decided to erect at the 
north-eastern corner of the Rigging Basin, speci- 
men lengths of the harbour a basin walls; and 
this was built under the order of the Admiralty, 
partly by convict labour, and partly under contract 
in the summer of 1865. It was finished in time 
for the different contractors who propesed com- 
peting for the work to inspect and form their own 
opinion as to the difficulties that would probably be 
encountered, The length so completed is now 
coped, and it will form a permanent portion of the 
harbour wall. 

In the middle of 1866 the Admiralty were pre- 
pared-to receive tenders, and a limited number of 
applications were issued to such contractors as were, 
in the opinion of the Board, best able to earry out 
so large an undertaking. Thé result of the invita- 
tions was the acceptance of a tender on the 20th 
of October, 1866, submitted by Messrs. Smith 
and Co., of Grosvenor-square. Since that time, 
however, a well-known contractor, Mr. T. Lea- 
ther, associated himself with the firm, which is 
now known as Messrs. Leather and Smith, with 
whom the final contract was concluded in October, 
1868. The portions of the work intrusted to them 
will be seen by reference to the plan upon the pre- 
vious page, and included, 1. ‘The harbour wal! 
around all three basins. 2%. Portions of the inner 
walls round the same. 3. The entrance into and 
between the several basins, with one exception to 
be referred to. 4. The deep dock and the two 
locks, all three of which are on the western side of 
the repairing basin. 5. The dock entrances on the 
south side of the latter. And, 6. Two of the 
docks to which the entrances belong. The-excava- 
tion of the repairing basin formed a part of the 
contract. 

(To be continued.) 


Removal ov Wreck rrom New Yorx Harsove.—The 
Neptune Submarine Company, after nearly two years of labour, 
have concluded the difficult task of removing the wreck of 
the iron steamship Scotland, They contracted with the 
United States i Department to remove the wreck 


for $63,800, the company to retain all the material and pro- 
perty raised. It was at first to employ nitro- 
glycerine for blasting and the manufacture of 
this explosive agent was at Sandy Hook. Subse- 


quently, it being found that the glycerine 
power when submerged in water of a certain degree 

ture, and very satisfactory experiments being made with 
fino blasting wder, prepared im the form of the 


use of nitro- ine was diseontinued and the was 

substituted. after commencing 

eee the powerful derrick steam lier William T. 
ruxton, and work was pushed with utmost vigour 


whenever the sea was not too rough. 


being found over the whole wreck. In the of this 
enterprise about ninety blasts of powder, of from 25 ib. to 


500 Ib. each, have been fired by the galvanic battery, and 
solide 4500 tosis’ hive beast Fainbde ol 





ordinary monthly g of this Association place at 
the City Terminus Hotel on Sat , the 3rd inst., Mr. J. 
Newton, president, ip the chair the routine business 

been t cted, Mr. Vin the discussion 
on the question of the water supply of which Mr. 
Irvine introduced “at the August sitting of the Institu- 
tion de cing the ct Of several of the great 





water jes of the metripolis, the er proceeded to 
So mabe enga thertiad tok soebtoh; otertie water 
anni ae ave 7° Lenten, betel aati, Swell hetubes 
into the bands of the municipal rulers of those places. Mr. 


Vinicombe alluded to the advantages which must accrue ‘if 


ment, 
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Pa on the Theory and Practice of Coal Mining. 

zoncz Fowizr, Mining one. Basford, Trott 
London: W. M. Hutchings, 5, Bouverie-street. 
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we agree with Mm Fowherar 

worthy of a nted 

it now is. In ypeni 


observes, that * it igieery much the 
discussion of iii ms Hi 
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diversity of 
of conditions, 
subsequently 
methods of mii 
not really arisett 
those districts ; but 
systems has beene 
of communication carly times isolated, as 
it were, the miners ef eachiof our chief .coal fields. 
In fact, there areto be dound in each of these coal 
fields workings differing from each other in character, 
quite as widely.am thoseof different districts, 
Mr. Fowler pointteout that if the methods of mining 
followed had b@en determined originally by peet- 
liarities in the thi¢kness of the coal and nature of 
the roof and floor, then it“would be reasonable to 
suppose that in all districts teams worked under tike 
conditions would have been. worked’ in, the same 
way ; but this we need hardly say is not the case, 
and, therefore, re is strong ground for believing 
that the various-aystems followed origimated, as Mr. 
Fowler supposes; from there being but little imter- 
change of ideas*hbétween the different districts. 

This point being allowed, it follows that there.is 
a strong probability not only that one of the systems 
in use is preferable to all others where it is actually 
adopted, but also that it is preferable te others 
generally. This Mr. Fowler considers to be ‘the 
case with the “Jong-wall” system, and he advances 
strong and clearly stated arguments in, support.of 
his conclusion. “The first chapter of-his bookis 
voted to a general statement,of.the, forces whi 
operate upon a coal seam, and this-portion of the 
subject is continued im the second chapter, which 
treats of the loads brought wpon ‘pillars in mines of 
different depths, and explains ‘tie manner in which 
the settlement of the roofs of Workings takes place 
under different conditions. Hagen. 3 fy 

In his third, fourth, fifth, and.sixth chapters 
respectively, Mr. Fowler deseribes the method of 
working adopted in thé » gts of England; that 
generally followed in Soutit Wales, the “ lending 
and following up benkwork,” primgipally used in 
Yorkshire, and the “long-wall” systems. The three 
first-mentioned systems are each Milustrated by ia 
plan showing a colliery from which 100 aeres of 
coal are supposed to pete tyr conn - sc 
is capable of further é sions e the “ long- 
wall” system is lustrdted by tied pitts’ each show- 
ing a similar colliery, the working im..fhe oné ease 
being arranged on a frue tang See are cm and 
in the other case on a kind. ion. .of a 
‘board and pillar” and ‘Jong-wall” mine. , The 
various arrangements shown in ‘the plans are de- 
scribed briefly, and their. peculiarities and the prin- 
ciples on which they are founded pointed out. 

The deseriptions of the yarious’systems and their 
peculiarities occupy abowt Ralf“the™ book before us, 
and the remainder of the work i devoted to 1 com- 







parison of these systems a édm which is 
carried out very fairly, “and wit any unjust 
prejudice in favour of the Jong.w ae 

Fowler states that the elements copt of 


getting coal more or less..commonm 4o.al) systems, 
are: hewing, leading, tememing,;*and onsetting, 
strait work, repairs of roads atid” w and in- 
terest on capital and’ plant, “g 
there is, in the ease. of ton ¥ 


Ly ee t of { 
making goaf roads, the prineiple of spear aa 


ing being “to work the -¢ hes 
and to bring the eoalg ’ 
the goaf.” Tn the i 


that in al varieties .« 





_pll out. in long faces, 


pavement. ° ig supplied ’ ir Thquiry;” be in a position to make 
; ene tl = Mes rDeen Bsed i ial rt at the annual tieeting to be held in the 
: of a small portion of Thy J 1 wish, however, to inform the members ; 
iage traflic is comparativ@ institute that they are prepared to investigate the ; 
fe in the following manner, HE : ; of any arrangements-of mec a that a 
fofithe engineer: A toundétitm’ Portland {aay gubm m, and they solicit the eo-opera- 3 
t concrete, § in. thick, omithe top of which eoati: tient “of gl) m: whg’ have 4 ay ge atten- ; 
@bout half an inch in thickness is,c0m qpeb wor oe AP: ae : Cerny | 14 































under other circumstances. The long-wall system COMPOUND MARINE ENGINES. 
salt macy, iy Tat |e a, a 
neve, S Semen .f weaspten nected to no gm ara 
of the long-wall s inten 
On the cost of loading 






























% von Preuszen about the year 1848, and our en- 4 
ge are prepared from drawings made in 1851 by Mr. F. 
of 4, Cullum-street, who has kindly lent them to ; 
Gtwo cylinders, which are 20 in. in diameter, with e 
me stroke, and 86 in. in diameter, with 8 ft. stroke 2 
Welw, were inclined as shown, the angle enclosed if 
‘Sbair centre lines being about 180°. The two i i 
y Rowe¥er, were placed at such an angle to each other 
t the same as if the cylinders had been 4 

‘and the connecting rods coupled to ; 
ingles to each other. The relative cepa- 
linders were as 1 to 3.7, and they were 


for detailed information on the’ The general connected. by-& 10-in. pipe, the cubic contents of which, 
deduction is that the haulage costs we arrange added to those of the exhaust passage of the high-pressure 
rom 


: ; o~ 4 and the steam chest of the low-pressure cylinder, made a 
pe Soe ape wg > brought down to f total Gapacity equal to three times that of the high-pressure 
alt to two-thirds of those The general details of the engines are so clearly 


tho 1 upon other 
of working, while, when ie post of rails re- pay engravings, that bat few words need be said 
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quired is taken into consideration, n equally t them, The pistons, it will be noti made wider 1 
favourable balance in fayour of thedongewall system. | on the lower sides, so as to an oeenet Lomtie catanh 
Mey Fowler next compares thé of expenses | and the air which occupies a vertical position under i& 
die to the diminution of strait*work with the cost of | the crgnk shalt, is driven from one of the eccentric rods by { ' 
ining ¢oaf roads attendant up long-wall | means of abell.crank lever. The valves were ordinary 3 
fem, the re.ult being favourable toth r, while | Sbort slides driven byeepentrics, and no means were prv- if 
the ehapter on cost conc with somepertinent re- | Vided forwarying the degree of expansion. The cylinders if 
marks on the value of t products 1 by the Were not steams ) or does any special came Cppeet if 
different systems. + is me: to have beow. to prevent the condensation of the steam t 
thequestion as to how ¢ iy ie oe pected ; bet weshell nevertheless be glad if some of our 
: ; 4 . 
caghean be best dealt with. Mr,# vances | Continental readers are able to give us some particulars of 
good evidence that gas :exists in coal an a highly | the performance of theengines we have described. if 
compressed state, and he shows thatia cut made it 
agipes the cleavage planes of = es the ge) THE IRON°AND STEEL INSTITUTE. iF 
from the coal far more cut made} © a 30 on : 
ve ob 4 “Tax following is the annual report read by Mr. J. Jones, ' 
parallel to cage! rage © shall notattempt t0 | secretary of the above Mnstitute, at the meeting held at ' 
Geen bere the various erga which Mr. | Merthyr Ty@vil on Tuctdlay last: ; 
owler adduces to show that a 592 m | In c ‘ at 





wall, in which the coal is é 
parallel to the cleavage planes, is | 
the greatest chance of security e 

but we shall merely remark that they are we . s saieadl 
founded and worthy of chreful attention. As out | from time to time. 
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ities. for ventilation, and the gas being given mattera mapre ; at 
from the coal more gradually than in other methods per nit er oe ag erly epitome of 
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mich useful information, & ich in strotigly | necessity of sug, the of some qatenes as pre- 
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THE BABCOCK AND WILCOX ENGINE. 
(Comeluded from Page 168.) 
Tus only parte of the how remaining to be de- 


scribed the valves the which they are 
+9 4 oes tes eclv cm a 


the valves work are all distinct from the 
linder. canting, and cap be readily removed when ne- 
of the main steam admission valves is shown in plan 
y Fig. 9, on our two-page engraving already referred to, 
while Figs. 8 and 10 on the same .sheet are sections of one 
of these valves drawn to a langer scale. From these views 
it will be seen that the valves are of the “gridiron’’ class, 
and work ou seats of corresponding form. Each valve has 
ia it ten openings disposed in two patallel rows, each open- 
ing being 1 im. long by 44 im. wide on the face. The distance 
between the openings is 1,4, in., 90 that when closed the 
bars of the valve lap the opening in the seat } in. on each 
side, and the total movement absolutely required to give the 
valve a full opening ie 1), in. The motion actually given, 
however, is 1} in., as we shall explain presently. 

Referring to Figa. 8, 9, and 10, it will be seen that the 
various openings in the face of each admission valve termi- 
nate at the back of the valve in two parallel longitudinal 
openings or ports 10j, in. long by 1 in. wide, and it is 
these ports which are closed by the expansion valve, as 
shows in Fig. 8 There is an expansion valve to each ad- 
mission valve, these expansion valves, which are of the 
form shown in Fig, 2, moving parallel to the centre line of 
the cylinder, and therefore at right angles to the direction 
of motion of the adthission valves. In giving motion to the 
expansion valves, therefore, provision has to be made for 
the movemert of the admission valves on which they are 
carried, and the arrangement adopted is shown by Figs. 67 
and 68, page 170. Referring to these figures it will be seen 
that the cut-off valve spindle is connected to what is termed 
a “ yoke,” this being made so as to communicate the motion 
of the spindle fo the valve and yet leave the latter free to 
slide transversely with the admission valve on which it rests. 
The two expansion valves are connected by a rod which 
couples their “yokes,” as shown in Pig. 4, page 152, and 
they thus move together. 

The exhaust valves are fitted, as we have stated, to ports 
commenicating with the bottom of the cylinder, and their 
arrangement is shown clearly by Fig. 5, page 152, while 
Figs, 42 and 43, on page 163, show plans of an exhaust 
valve and its seat respectively, and Figs. 48 and 49, on the 
same page, are sections drawn te an enlarged scale. Like 
the steam admission valves, the exhaust valves are of the 
gtidiren kind; but each valve has but one row of six epen- 
ings, these openings being 39 in. long by }j in. wide on the 
face. The spaces between openings, and the extent of 
movement given to the valves, are the same as in the case 
of the steam valves. 

Havieg given particulars of the various valves, we must 
next precéed to describe the arrangements by which the 
required motions are imparted to them. Referring to Fig. 
5, page 152, it will be seen that the movements of the main 
admission and exhaust valves are derived from an eccentric 
ow the crank shaft, the rod of this eceentric being coupled 
to a rocking lever, which oscillates on a stud fixed in the 
engine frame. The eccentric is }6 in. in diameter, 24 in. 
wide on the face, and has igin. throw; and it, with its 
strap and rod, isshown in detail by Figs. 51, 52, 53, and 
54, ow page 163. Figs. 27, 28, 29, and 36, on the same 
page, show the rocking lever already mentioned, while Fig. 
50 represents the starting bar, the end of which can, when 
required, be inserted in a hole left in the side of the rocking 
lever to receive it. Referring to Fig. 27, it will. be seen 
that the rocking lever carries three pins or studs, those at 
the ends being placed at a radius of 11] in. from the centre 
of oscHlation, while the third is situated 54 in. from that 
centre, It is on this last-mentioned pip, which carries a 
steel roller, that the gab end of the eccentric rod rests, while 


the slides which move the valyes are coupled to the outer | 


pins, and have thus a traverse given to them of almost 
esactly 7 in. 

The slides or * wedge bars” for giving motion to the 
valves are shown by Figs. 47, 58, 69, and 60 on pege 170, 
while Figa 62, 68, and 64 show the arrangements for con- 
necting them with valves, Thé spindles of the latter, it 
will be seen, are each coupled to a strap which encircles the 
corresponding wedge bar, and whichis traversed by @ pin 
carrying the roller on which the wedge bar sets. The 
motion of the wedge bars is of course at right angles to that 
of the valves, and each is steadied by « cast-iron guide, 
which piso serves to guide the strap on the end of the valve 
spindle, as shown.in Figs. 62, 63, and 64. The two wedge 
bars far moving thetwo-steam admission valves are coupled 
together by @ rod furnished with right and left-handed ad- 

* The j rons of the Babcock and Wilcox engine here 
ery ee a 
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justing screws, and the two wedge bars for working the 
exhaust valves are coupled in a similar manner. The. two 
admission wedge bars—as we may term them—are Gon- 
nected to the upper end, and the two exhaust wedge bars to 
the lower end of the rocking lever, and the directions of 
their motions are thus always to each other. Re- 
ferring now to Figs. 57, 68, 59, and 60, it will be seen that 
the wedge-bars are of vast iron, the slots in them, however, 
being fitted with steel faces, The inclined portions of the 
slots ate reverse curves of 3, in. and 6jin. radii, and the 
lengtlt of each inclined portion is 4% in., or, in other words, 
each wedge bar has to traverse that distance in order to 
give the full stroke to the valve it drives. The stroke of 
the wedge bars is, as we have said, 7 in., but the length of 
the faces in the slot of each bar is sufficient for a stroke of 
Sjin., a length of 14 in. being allowed for adjustment. 

us by varying the length of the connecting rods, the in- 
clined portions of the wedge bars can be made to act_on the 
valves either earlier or later in the stroke of the wedge bars, 
and this adjustment ¢am be made Yor each valve indepen- 
dently, so that the points at which the steam is admitted to 
or released from each end of the cylinder are entirely under 
control. In fact, the adjustment can be made according to 
the information afforded by indicator diagrams while the 
engine is running. 

We bave now to deseribe the manner in which the ex- 
pansion valves are actuated, and the point of cut-off placed 
under the control of the governor ; and in the first instance we 
must say a few words about the peculiarities of the governor 
itself. Referring to Fig. 61, page 170, it will be seen that 
the governor spindle proper is hollow, and that the balls are 
placed at the ends of arms which are jointed to the top of a 
rod which passes down through the spindle. The governor 
arms are connected by links to the top of the governor 
spindle itself, the length of these links being equal to the 
distance between the points at which they join the governor 
arms and the peint of suspension of those arms. The effect 
of this arrangement is that the balls when they diverge 
move outwards in a horizontal line, or, in other words, the 
balls always revolve in the same horizontal plane whatever 
may be the amount of their divergence. Of course under 
these circumstances there will be no force tending to counter- 
act the centrifugal force, and if no provision was made to 
the contrary the balls would as soon as they begun to re- 
volve fly outwards to the extreme limit allowed by the 
arms. The necessary controlling effect is, however, sup- 
plied by a weighted lever shown in position in Fig. 61, and 
shown also to an enlarged scale by Fig. 21 on the two- 
page engraving. This lever is provided at one end with a 
knife edge which abuts against a suitable cap fitted to the 
lower end of the rod which we have already mentioned as 
passing up through the governor spindle. It will be seen 
on reference to Fig. 61, that the action of the weighted 
lever is to elevate the point of suspension of the governor 
arms and thus make the governor balls converge, and its 
action is thus directly opposed to that of the centrifugal 
force. But, at any given number of revolutions per minute, 
the amount of the latter force varies according to the 
radius of the circle in which the balls are revolving, and 
to place these latter in equilibrium, whatever may be their 
divergence, the weighted lever has an arm projecting upwards 
at its outer end, and a portion of its load is hung from the 
epper part of this arm. The effect of this is that as the 
governor balls converge the effective leverage at which 
the weight acts is increased and vice versd. The whole 


arrangement is thus such that the balls are approximately | P*. 


in equilibrium whatever may be the radius of the circle they 
are describing, so long as the speed at the engine is run is 
that for which the governor is set. An increase in that 
speed will cause the centrifugal foree to overpower the 
weighted lever and the balls will then diverge, and continue 
diverging until the point of cut-off has been altered (by 
means of arrangements which we shall describe presently ) to 
such an extent that the engine is brought to its proper speed. 
This done the balls remain in the new position they have as- 
sumed. Uf course; with a decrease of speed a contrary action 
would take place. The effect of this is, that whereas with 
an ordinary governor a change of load necessarily produces 
a permanent change of speed—greater or less according 
to the delicacy of the governing arrangements — with 


the governor fitted te the Babcock and Wilcox engine there | ; 
is no such change of speed, the radius of the circle in which | (7 


the governor bails revolve being, practically, although in- 
directly, regulated by the load on the engine. The speed of 
the latter, moreover, can at any time be readily adjusted by 
merely altering the weight on the weighted lever. The 
lower end of the rod on which the weighted lever acts fs 
fitted, it will be noticed, with a dash-pot arrangement, as 
shown by Figs. 61 and 72, this preventing too sudden oacilla- 
tions, 

On the governor spindle, near the base of the column by 
whieh it is supported, there is placed a cam, the ferm of 
which is shown by the detail views, Figs. 71, 78, and 74, 
page 170, The cam slides freely on the governor spindle, 
but it is connected by a cotter with the rod by which the 
spindle is traversed, the coppexion being such that it rises 
and falls, as well as revolves, with this rod, Against 
this cam there bear g couple of rollers cafried by the forked 
lever shown in Figs. 69 and 70, aid thus, as the governor 
ye revolves, en oscillating movement is imparted to 

a The cam, it will be noticed, has a spiral con- 


tour, thus, as the rod to which it is connected rises or 





different portions are made to act on the rollers carried 





lever, and the points of the stroke at which 


lever just referred to is con- 

small piston valve shown in 

6, 17, 18, and 19 of the two-page engraving to which 
referred, This piston valve controls the 
Steam to and from a small 

being fitted with a 

the expansion valve 


Spoteeted by 
tr which, conse- 


to cut off the steam 

iy the position of the governor balls. It 

will be noticed, om geference to Fig. 16, that the ports 

through whieh the steam ip exhausted from the small 

cylinder abeve referred:to,.are so situated that the piston 

travels over them, and thus at each stroke a certain quan- 

tity of steam is shut in the cylinder, and this serves as a 
cushion to arrest the motion of the expansion valve. 

We have now our description of the Babcock 
and Wilcox engine, we think that our readers will 
agree with us in. ring that the various detaiis of that 

havé beenqwerked out with great skilland ingenuity. 

Much of the coplexity which the arrangements at first 
sight to weedisappedrs upon a closer investiga- 
: , mea tact, we believe that, owing 

at the commencement of this 
such engines is very slight 
the wear is very small, as 

ot tethe pressure upon 

and yemain stationary when 
In fact, one of these 


1 - 0 years with stea im of a pres- 
sure of from 80 per square inch, and develop- 
ing from 800 to 3 

in 


Bote te without the valves show 
ing any per the case of another engine 
of the size we iliwgtrate; ti mean friction pressure, when 


running without aifaad atid revolutions per minute, the 

pressure in the stéigim 601b., and the vacvum in 

the condenser 294m, Lib. per square inch. A 

considerable and Wilcox engines con- 

ing in America, 

their perform- 

on which we can rely are ex- 

the detaile of some of these 

that we may have something to 

say on a future gad in concluding our remarks for 

the present, we # ‘that the various engravings by 

which this notice hggdbeem @ecompanied have been prepared 

from working “Kindly supplied to us, at our re- 

quest, by M ; Harding, of 98, Newgate- 

street, E.C., by the: Babeoek and Wilcox engine is 
being introduced imtedhis,eountry. 


4 at: 
NOTES.FROM THE NORTH. 
beds dat Giascow, Wednesday. 


Glasgow Pig-TeomMavket —The events of last week on 
the Continent . firmness to the tone of the market, 
future proteedings 
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some ; warrants 
S20, 1}4. now going at 51d. 8d. 
are very fair, but it re- 
after their recent suc- 
u ts of iron as before. 

Tron (From Scotch Ports) 

ending September 3, 1870. 
cy e tons. 
«» 10,608 
«. 12,974 


2,366 
tons. 
423,111 
450,902 


Total since Desermber'26, 1869 ... 
For in 1868.69 


ooo eve 27,791 
iron into Grangemouth— 
, 1870, 44,284 tons; total 
, 27,693 tons— increase 16,691 


i} Prades.—The mills are in full 
ts...Bars have been in 
uest whilst 


us to defer any ex- 
refer the readers of 


| Works.—The report just pub- 
shows the gus afleive of 


wi 
ox 











Serr, 9, 1870.) 


ENGINEERING. 





cent balance of 19,6161. 5s, 2d. Out of this it is pro* 


to over 50001; to the ordinary funds 
Firm, besiloe defining the 


eerie - Tiny Mallee vr 
~ oo 

Ee PNA A gag as 
pot wage 8 as 


201. and under 1001. .,. 4e. 4 

100/. and upwards... 48. 44d. ©, 
Ayr and Mauchline Railway ‘hile rei 

for some time been available for go A, iC. 

opened for passen It is abouf fim 

with three other of the South-W. epstem. | 
rallelogram. Its eonvenience will be very great, as 
itherto all the traffic has been taken round the other three 

sides of the square, a distance of about 30 miles. Indepen- 

dently of its mere local value, the new line will shorten the 

route from Ayr to England considerably. 

Orkney and Shetland Telegraphy.—The new cable has 
now been completed between these islands and the mainland, 
and already messages have been passed over the wires, which 
have been found to work perfectly, but until certain arrange- 






ments are completed between the company who have con- j ; 


structed the line and thé Post Office authorities the publi 
cannot have the full benefit of this boon to the ¢ 
northern districts of the country and to trade 


Cambletown Harbour Improvements. — These péw pier 
works are now near completion. About 100 ft. of the old 
quay haying fallen out into the bay, the fallen stones had 
all fo be removed by divers before the new foundations could 
be got in, adding much to the difficulty and cost. Tho new 
wall is built 20 ft. in advance of the old work, and is 
round to the end of the return. The stone work starts 1 
above low water, and rests on a piled and eoncreted founda- 
tion. The space between the rows of sheeting piles 
scooped out to an uniform depth, and the whole space 
in with hydraulic conerete. ¢ timber used was meg oy 
greenheart, and some of the piles had to be driven ft 
below low water, owing to the soft nature of the bottom. 
The engineers, Messrs. Storry and Smith, have also received 
instructions to make arrangements for havin 
deepening operations carried out, which, when fini 
add much to the efficiency of the port. : 

The Sutherland Extension Railway.—It'is anticipated 
that the extension of the Sutherland Railway from Golspie 
to a por ag available in October wt — = 
traffic, and be ready for passenger traffie early in 1871, We 
shall refer to this sailony again more fully. 

Clyde Shipbuilding —The shipbuilding trade on the Clyde 
has been moderately employed caring past month, In 
several yards, however, there is a, dultiess evident. The 


sf 


launches last month were numerous, @nd the number of 


screw steamers was remarkable—there being only one saijing 
ship, one paddle steamer, and one yacht, the remainder 
being screw steamers. The following is a comparative state- 
ment of the vessels launched during the month and eight 
months of the ge bark years: 
jonth. 


Eight Months. 
Vessels. ‘Tons. Vessels. Tons. 
1870 20 20.000 133 121,000 
1869 20 18,000 144 128,800 
1868 18 15,000 132 108,000 
1867 17 12,500 126 $2,200 
Messrs. Caird and Co. have got an order from the Peninsular 
and Oriental Company for another screw st of 3500 





tons, and 600-horse power, similar to the two they already 
have in hand—the ve and the ee. here 
am the Dundee ship carpenters of Messrs. Stephen 
ree Messrs. Gourlay Brothers, continues without 
OS tenet Their pay for some twelve months 
as been very low, and much bitterness is di 

The Late Thomas Crake ae October last, , 
Glasgow Town Council granted a site in George-square for 
a statne to the late Master of the Mint. model was ex- 


hibited last week. The sculptor is Mr. William Brodie, of 


Edinburgh, and the figure and pedestal are designed in 
harmony with Chantrey’s well-known stetue of James Watt, 
in the other corner of the square. i 

British Association.—Next year, in all a our 
distinguished ssor, Sir William will be the 
President of the British Association, and at the 


of the Town Council, the ‘coleabality of inviting eo ae 4 


meeting of the Association to Glasgow was mooted. The 


last meeting in G Age oped ‘tee : 
of the Duke of Argy! tise ly a the 
will be carried out and accepted. men ha 
in the pre ity of the association, in the 


of science, both abstract and applied, simge 1855, and 
else, not even in Oxford or Cambridge; ould the 





all the sections and departments be so eésibentrated as in 
new buildings here. ae 
—————— 
Tue New Desi axp Horymean C. The India- 
rubber, Gutta-percha, and aay ny oe 
(Limited) have received the order for the manufacture of the 


new Which the Government have arranged to lay 
between Dublin and Holyhead. It ae Oe ee oe 
separate conductors, which will give a greatly mereased 

will be submerged in the course 


power of transmission, and 
of the present year. 
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thé Year, and there is a strong feeli 





vailing that no more Russian contracts of importance will 
given out for some little time to come—probably not 
before the commencement of the new year. 
the United States also show a marked decrease, the total 
last week being 1605 tons, against 4312 tons 
week, and 6120 tons in the week ending 
There are, however, several lai 

and ether American ports, and 
kk will witness a large increase 


bliean ports, although it 
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CIVIL ENGINEERING COLLEGE FOR 
INDIA 
To rue Enrror or Excinexaine, 

a in the letter of your 
ished in your issue of the 2nd 
pear to me to be those which if eventually carried out 
ta stop to the present most unsatisfactory 
be well if, as your correspondent “C. E.” 
remarks, the Institution of Civil Engincers is likely to diseuss 
meets next session, With regard, how- 

Civil Engineer College for training 
is for India, is it by any means certain that suppos- 
9 be founded the authorities of the India Office would 
@ by its means to recruit the ranks of the Public Works 
ent more numerously or more efficiently than at 
‘while the pay is so small and the position of en- 
ia Indi. but satisfactory compared with the 
a Service? Let the Government 
‘the service on a proper footing, and 
ble in attracting highly stvental civil 
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India without 
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would, I think, be satisfactory 
less than to the civil engineer- 


or it would insure thet all future 
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Lemay mention Glasgow as first 

. | believe, to remodel its course, 

instead of a certificate as hitherto. Edin- 

has recently had a department of civil 
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students. 


, anything 
weil if the University of London were to 
il engineering on the same conditions as it 
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I am, Sir, your obedient Servant, 
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THE IRON AND STEEL INSTITUTE. 

Tus Institution has this week held its second 
country meeting in Merthyr Tydvil, the centre of 
the iron manufacturing district of South Wales. 
The interest which attaches itself to this locality is 
very considerable in many respects. The extraordi- 
nary natural resources of the Welsh coalfields, the 
peculiar qualities of the coal itself, and the facilities 
which the general formation of this mountainous 
district affords for mining operations on a large 
scale, are well known to the generality of our readers, 
and form in themselves sufficient points of attraction 
for a professional visitor tothe South Wales district. 
At the same time the papera, which were brought 
before the meeting contain matter of great interest 
andimportance, which cannot fail to effecta beneficial 
result upon the progress of iron and steel manufac- 
ture in this country and elsewhere, when followed 
up by that amount of research and investigation 
which always follows the discussions of scientific and 
practical men upon subjects of great general interest 
and importance. 

The proceedings were commenced on Tuesday by 
a short address delivered by the President, the Duke 
of Devonshire, and the annual report, published by 
us on page 183 of the present number, was then 
read by the secretary, and this being done, Mr. 
Henry Bessemer was elected as the president for the 
year 187]. The various papers were then pro- 
ceeded with, those submit to the meeting on 
Tuesday being one by Mr. William Adams, of 
Cardiff, on ‘‘ The Geological Features of the South 
Wales Coalfield ;” one by Mr. G. C. Pearce, of the 
Cyfarthfa Iron Works, on “‘ Pumping and Winding 
Machinery ;” and one by Mr. G. J. Snelus, of Dow- 
lais, on ‘‘ The Condition of Carbon and Silicon in 
Iron and Steel.” These papers having been dis- 
cussed, the members proceeded to visit the Ply- 
mouth Works, the Cyfarthfa Collieries and Iron 
Works, and the Aberdare Works, all of which were 
thrown open for their inspection. At the Wednesday 
meeting the programme included a paper ‘* On the 
Pyrometer, by Mr. C. W. Siemens; one “* On Cer- 
tain Questions affecting the Durability of Steam 
Boilers,” by Mr. Jeremiah Head, of Mi : 
and one “ On the Production of Alloys of Iron and 
Manganese,” by Mr. F. Kohn, of London, the discus- 
sion of these being followed by an excursion 
to the Dowlais Works. Yesterday the members 
visited the Landore Siemens-Steel 
Swansea Copper Works, and in the evening they 
were the guests of the Merthyr ironmasters, who 
gave a dinner in the drill hall, Merthyr; while to- 
morrow is to be devoted to visiting the Monmouth- 
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problem is one of extreme difficulty. Mr. Siemens, 
who has before this produced an instrument avail- 
able for such purposes, has now brought out an 
entirely new apparatus, which, it is hoped, will 
satisfy every demand that can be made in practice. 
The new pyrometer is based upon the fact that a 
metallic conductor its power of conduct- 

i ing to the tem- 


ing racy” Fag a ratio corres 
perature. is change is not directly proportionate 


18 | to the degrees of heat, and Mr. Siemens had, there- 


fore, first of all to establish the law which governed 
this particular phenomenon. This has bee 
lished, and a table has been prepared b 
iemens, showing the different degrees of, 
ture which correspond to a given gradual 
ase of conductive power for an Bantu current, 
This law once ascertained, the practical application 
became comparatively simple. Mr. Siemens takes 
& platinum wire and exposes it to the temperature 
of the particular space under observation. The 
platinum wire is in connexion with isolated 
wires, which conduct an electric current through 
the platinum wire, and through an instrument for 
measuring the strength of the current. This instru- 
ment can be placed at any convenient distance from 
the furnace or other object of research, and the 
readings of the electrometer, in combination with 
the special table prepared by Mr. Siemens, give the 
exact degrees of temperature up to the mo at 
which platinum, itself becomes injured by the heat, 
The new pyrometer is only one of the numerous in- 
nious and highly scientific instruments which Mr. 
jiemens has in the course of time invented for very 
different , and for which the scientific 
world will remain indebted to _ for all time to 
come. The second r we have specially re- 
ferred to, is one of “great interest, read wy Mr. 
Snelus, the chemist of the Dowlais Iron Works, 
upon the state of carbon and silicon in pig 
iron. Mr. Snelus started with the proposition 
to investigate by direct experiment the question 
whether carbon and silicon when present in pig 
iron existed in the state of a chemical com- 
bination or in that of a solution. Mr. Snelus col- 
lected a considerable quantity of graphite from 
grey pig iron, and first of all established by analysis 
the fact that this substance was really pure car 
and not a combination of iron and carbon as 
been occasionally asserted by metallurgists of high 
standing. Mr. Snelus then tried to separate gra- 
phite from pig iron by mechanical means, in order 
to ascertain de to which such a separation 
was practicable, He pounded some grey pig iron 


and sifted the powder very carefully through very 
fine sieves. supposition that ite would 
be more readily reduced to a fine powder than the 
crystals of iron, and that, therefore, the finest sift- 
ings would contain a higher percentage of carbon 
than the remaining coarser i proved to, be 
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correct, and every experiment 
teresting suggestion. In this manner 
hopes to distinguish the substances’ which 


in solution by the iron from those which, like the 
a. ae daa ee eee 
between or amongst the ot the hon itll 
paper edyenar gach wtipocrparidly © ies opin 
t car ur are more frequently crys- 
fallioed ext than alleen and phaser, bes Bea 
general conclusion of his paper maintains the view 
that carbon, silicon, and other substances are held 
i i state of solution, without 
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nay, more, that a pro of the i 
chemicals having a per hi or pe an 
away too, leaving the guano heavily laden with 


to construct drainage 
Board refunded the money so expended, if, at the 
end of six months, the Thames Conservators should 
allow the effluent water to enter the river. This 
pleasant prospect for Twickenham faded, however, 
when the matter was further discussed, difficulties 
having arisen which we need not allude to further. 
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of great service to the Guano Company, bu - 
sidering the present grave doubts i 

we 


value of the congratulate » 

Sed the seatton tf Gade sonata te passed 
at the expi ve 

the satiafactoril actual 

































PANE AACR AE CIR ESE ORR EET PED: SUPE, 2 URE 


Se 


ee a ee ee ee oe ee ri 


ce RE ee a ETM 


5 ARLE NOSE LT Ed AROS RT gE eS 





. 


/ 


190 
S_- SS — 
— whilst it returned to the fields the very fer- 





elements of which they had before been 
. ‘xpectations thus raised should be satisfied, 
and in truth, while the Rivers’ Pollation Commis- 
sioner stigmatise the whole affair with strong words, 
while the advocates of the process so far dilute 
their theory as to recommend ABC and water, 
and when all this time the re ible authors of 
the seheme are silent, what are we to think? The 
system has been well and, we presume, fairly tried, 
carefal investigations bave pronounced it wanting 
in efficiency, and for other reasons inadmissible in 
practice, and it now remains for the Native Guano 
Company to show that these conclusions are fal- 
lacjons, and to maintain for the A BC process, 
that excellence claimed for it at the outset. 


CLEARANCE’ IN STEAM CYLINDERS. 

Durie the past year there has been carried on 
in the pages of this journal a somewhat desultery 
controversy between Herr L. Schwartzkopff, of 
Berlin, and ourselves, as to the action of clearance 
in steam cylinders in diminishing the useful work 
obtainable from a given quantity ef steam, The 
controversy arose, as tuany of our readers may re- 
member, from our having stated that the steam 
passages of some locomotives, constructed by Herr 
Schwartzkopff, for the Hanoverian Kailway, and 
illustrated by us in October last, were of undue 
size, and from our maintaining that the large clear- 
ance spaces present in those engines—clearance 
spaces equal in capacity to about § per cent. of the 
volume swept through by the piston at each stroke 

-wonld cause waste of steam. In reply to our 
criticiem, Herr Schwartzkopff wrote defending the 
seg oem of the Hanoverian engines, and in his 
ast letter, published in ovr number of the 22nd of 
July last, he has maintained that in no case can it be 
“proved by theory that a dead space =0 is the 
wroper one.” In the ordinary course, we should 
both replied to Herr Schwartzkopff's letter in the 
same number which contained it ; butin the present 
instance a press of other matter has compelled us to 
defer the publication of our reply until now. To 
attempt to prove to Herr Schwartzkopff the error of 
the statement we have just quoted, it would be 
necessary to repeat facts and arguments we have 
already advanced, and as this would be tedious to 
our readers, and would, moreover, occupy much 
space that we could ill spare, we must merely refer 
him to our former articles for an answer to his 
assertion, and must, for the present, confine our- 
selves solely to replying to the new points raised 
in his last letter. 

The great feature in that letter is an elaborate 
table which has been compiled by Herr Schwartz- 
kopff to show the amount of effective work obtained 
per cubic inch of steam used under certain condi- 
tions which are enumerated. This table has evi- 
dently been prepared with great care and labour ; 
but, unfortunately for HerrSchwartzkopff, it does not 
prove the infallibility of his theory, nor the correct- 
ness of the proportions adopted in the case of the 
Hanoverian engines, while, moreover, in making 
the calculations on which it is founded one impor- 
tant point has been overlooked, and a great portion 
of the results recorded are consequently incorrect 
to a very considerable extent. Before pointing out 
this error—which, we may remark, makes the results 
given in the table much more favourable to Herr 
Schwartzkopff than they otherwise would be—we 
will, however, take the table as it stands, and show 
that the data it contains are directly opposed to the 
correctness of Herr Schwartzkopff’s theory, which 


is, “‘ that an engine with a large ‘ dead space’ and a | 


proportionately large inside lap works advanta- 
geonsly and saves a greafer amount of steam and 
coal, doing the same or more work than an engine 
with shorter sleam passages and foo small an inside 
lap.” This sentence is quoted from one of Herr 
Schwartzkopff's former letters, and the italics are our 
correspondent’s own. Let ns now see how the re- 
sults recorded in Herr Schwartzkopff's table* agree 
with the above statement. Referring to the 13th 
column, which gives the effective work done 

cubic inch of steam used, we find that the best re- 
sult recorded is that obtained with clearance spaces 
equal to 2) per cent, of the volume swept through 
by the piston at each stroke, the valve having x0 
inaide lap, The second best result is with 2 per cent. 
clearance spaces and ao inside lap ; the third best 
with 3 per cent, clearance spaces and xo inside lap ; 
the fourth best with 4 per cent. clearance spaces 


© This table appeared on page 68 of the present volume. 
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and. no inside lap ; and the fifth best with 


4 
cent. clearance and an inside lap ot yin 
Next, on referring to the data relating to 
clearance spaces, say, 8 per cent., we’ find that 
increasing the inside lap from 6 to j in., the effective 
work done per cubic inch of steam used is only in- 
creased from 17.258 foot-pounds to 17.577 foot- 
pounds, or less than 2 per cent. ; but at the same 
time the effective work done per square inch of 

iston per stroke is reduced from 41.972 to 37.563 

‘oot-pounds, or over 10 per cent., and that thus, if 
the ge inside lap is used, it will be 

for the engine to be worked at a lower rate of ex- 
pansion, and consequently less economically, in 
order that it may do the same amount of work per 
stroke as would be performed if the inside lap=0. 
This is an important consideration to which Herr 
Schwartzkoph makes no reference whatever. 

So far the evidence afforded by Herr Schwartz. 
kopff's table, even as it stands, canmot be said to be 
corroborative of his arguments ; but if the error to 
which we have already referred had not been com- 
mitted in its compilation, the data which it would 
contain would be still more adverse to his’ theory. 
Here Schwartzkopff has assumed the pressure in 
the cylinder at the commencement the com- 
pression to be 8 Ib. per square inch above the at- 
mosphere, and he has, moreover, taken this pressure 
as constant with all proportions of inside lap. This, 
we maintain, is a very grave error, and one whith 
vitiates the majority of the results recorded in the 
table. In the first place, 8 Ib. per square inch is an 
excessive pressure to assume as existing at the com- 
mencement of the compression in the cylinder of a 
well-proportioned engine without inside lap on 
the valves, unless when running at unusually high 
speeds ; and, secondly, even supposing that this was 
the correct pressure which would exist in such a 
ease, it is certain that with an increase of inside lap 
this pressure would increase also. Thus, in place 
of the amount of work absorbed during the exhaust 
stroke prior to the eommencement of compression 
being—as shown in the table—less with the large 
inside lap than with an inside lap=0, it would un- 
donbtedly be considerably greater. We have in 
our possession a series of indicator diagrams taken 
from a portable engine, in which the inside lap 
originally possessed by the valve was gradually re- 
daced to ail (other things remaining the same), 
which show this fact clearly, and in a locomotive 
running at a high speed the action would in all 

robability be much more strongly marked. In 
act, with the proportions of outside lap and travel 
chosen by Herr Schwartzkopff, the increase of the 
inside lap from 0 to 3 in. would diminish the ¢ime 
available for the discharge of the steam during each 
stroke by nearly one-fifth, while the area of the maxi- 
mum exhaust opening would be diminished by almost 
exactly 30 per cent. Under these circumstances, 
judging from the indicator diagrams just referred to, 
and from others, which we have at various times taken 
from locomotives, we think that a very moderate 
estimate of the increase in the back pressure prior 
to compression due to an increase of the inside lap 
from 0 tog in. would be from $ to 4 lb. per square 
inch. The difference which the allowance would 
make in the results recorded in Herr Schwartzkopff's 
table will readily be perceived. 

Herr Schwartzkopff complains that some of the 
statements made by usin our last article are not 
accurate: and one error we admit, namely, that 
which caudes the cylinder with 8 per cent, clearance 
to show under certain conditions a better lorm- 
ance than the cylinder with 4 per cent. clearante. 
This error arose from the misplacement of a decimal 
point, the product of 23.35 x 0.025 being given as 
5.81 instead of 0.581 foot-pounds (ride line 28 of 
the third column, page 135 of our last volume.) 
In the article of which Herr Schwartzkopff com- 
plains, however, we stated that su ing, for the 
sake of argument, that 3 in. inside lap could be used 
without increasing the back re, that even 
then a cylinder with 8 per cent. clearance, and valve 
with gin. inside lap would give a worse result by 
8.3 per cent, than a cylinder with 4 per cent. clear- 
ance , and no inside lap on the valve, the 
steam being in each instance cut off at 20 per cent. 
of the stroke. On referring to Herr Schwartzkopff's 
own table in which these very cases are given, we 
find that the amounts of work done per eubie inch 
of steam used in the two eas aowuse and 
17.577 foot-pounds respectively, rence 
favour of the smaller clearance and no inside 
lap being thus 0.597 foot-pounds, or almost exactly 





$.3 per cent. as given by us fi Our former article.’ 
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THE WATER WORKS OF CLEVELAND. 
Tue City of Cleveland, in the State of Ohio, is 
river, at 
the point where it iteclt inte, the lake 
Erie. The city, which is the capital of Cuyahoga 
County, was founded in 1796 by the Connecticut 
Land Men ger but it was not incorporated asa 
village till 1814, when the population was only 
about 250 souls. Twenty-two years later the village 
was dignified by the acquisition of a city charter, 
and sinee that time, in common with all other of 
the United States communities whose situation is 
favourable for the development of trade, the 
growth of the population has been rapid and con- 
stant. The insufficiency and inferiority of the water 
supply of the city, and the success which has 
attended the method that Mr. E. 8. Chesbrough 
schemed and carried out for the supply of the city 
of Chicago, have foreed upon the inhabitants of 
Cleveland the adoption of a similar undertaking to 
obtain a supply of pure water from Lake. Erie. 
The work has been undertaken by Mr. John Whit- 
law, engineer to the Cleveland Water Works, and 
the contract was let to Mr. A. A. McDowell, of 
Chicago, for 112,600 dols,, to include the whole 
work, except the land shaft, which is done under the 
immediate superintendenee of the engineer, and will 
cost $7,000 dols. - Already considerable progress has 
been made upon the work which merits a somewhat 
ample description. The total length of the tunnel 
will be 6650ft.; the lake shaft to be 6600 ft. 
from the land shaft, so that the tunnel extends 
beyond the former for a distance of 50ft. At 
the land end the invert of the tunnel is 67ft. 8 in. 
below the water line of the lake, and it will de- 
scend with an uniform gradient from end to end, 
rising 2 ft. 2 im. in the entire length, so that the in- 
vert at the lake end will be 65 ft. 6 in, below the 
water level. ‘The tunnel will be nearly circular in 
section, 5 ft. inside diameter, and 5 ft. 2 in, high, 
the top and bottom being semicircular, with 2 in. 
of vertical wall joining the crown and the invert. 
Asin the Chicago Water Works, the excavation 
will be cut as nearly as possible to coincide with 
the form of the tannel, which will be lined with 
brickwork, 8 in, thick set in hydraulic cement, any 
irregularities that may be met with in the course of 
construction being filled in solid behind the brick- 
work, Ata point 6 ft. beyond the lake shaft, a 
chamber 8 ft. in diameter and 1] ft. high will be 
built, and beyond that the tunnel will be extended 
of the ordinary section, to a distance of 50 ft. past 
the shaft, where it will terminate with a dead 
end ; this extension being necessary for the same 
reason as was adopted in the Chicago tunnel, 
namely, to facilitate operations, in ease at any 
future time the inlet should require to be taken 
further out from the shore. 

The land shaft, which is already completed, is 
78 ft. in depth, the invert of the tunnel being 3 ft. 
above the bottom of the shaft, this leaving a 3 ft. 
sump. For the first 5 ft. from the top the shaft is 
9 ft. in diameter, lined with brickwork 12 in. thick. 
Below this level to the bottoin the shaft is made 
8 ft. diameter in the clear, and is lined with cast- 
iron curbs for the next 30 ft. These are made 1} in. 
thick, strengthened with flanges 6in. in depth, aad 
the cylinders forming the curb are made in four 
lengths. ‘The remainder of the shaft, a distance of 
43 ft., is lined with 19 in. brickwork set in cement, 
and the bottom is formed with an invert 12 in. thick 
in the centre, increased to 2 ft. below the walls of 
the shaft. ‘The tunnel, which forms a janction with 
this shaft, 3 ft. from its invert, is of an enlarged 
section for a length of 14 ft., being for that distance 
6 ft. high, and § ft. wide, and terminating in a 
chamber § ft. diameter, and 8 ft. high, from which 
the standard section of the tunnel commences. The 
form of construction = oe in the protection crib 
and inlet shaft for the Chieago Water Works will 
be closely followed in the work now progressing at 
Cleveland. 

The crib will be in the form of a pentagon, of 
which each outer side will measure 54 ft. It will be 
formed with an outer; an inner, and an intermediate 
wall, each of which will be built — for a 
height of 44 ft. a framing at the bottom of the 
crib. The f g will consist of three lines of 
timbers 12 in. _— firmly braced together by 


timber cross g of the same . ov 
tis foandatiog a framowoek of clowe pinaking 8 
thick, will. be laid, dovetailed and bolted into 
outer and inner Lees of framing. From this 

the vertieal walls of the erib be raised ; 
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will consist of oa Sapem “et pw abe 

close together. The w 12 ft. apart, 
a total thickness of 24 ft. on every side, and 
whole structure will be braced and = 





the action of 
vessels, The r 
be securely bol to ea other in every 
by l}in. oe “Ait. 
cover of timbering Ee ) M 
drift bolts, driven at an. ever 
inclination in each rows” 
of the crib will be protec 
half corner = 4 ft. 
ti imber work 
ings will, of co 
mission of water 
whole structure di 
position, after whi 
site having been leve 
the spaces within the inner and out 
completely filed With broken stonde Sod the top 
will be then covégedawith planking. 

Three inlets ‘will be formed in one side of the 
crib for the admission of water into the shaft and 
tunnel. They will be-placed at different levels, the 








bottom sill of the lowest ‘bei placed 8 ft. above 
the base of the pap est 10 ft. 
the water level, and th way betw the | 


two. These inlets will be eaeh 6 ft nigh | Mibes 
wide, the bottom and sides beihg made of 
and the top of the cribs i to be Geers 
means of these well holes 4 ft. 


be framed against the outer side of ager gh: 
wall, and provided with guides for placing 9, posi: 
tion and securing screens which occupy 

area of the inlets. Gates are also to be «pee A 
each of the openings, to regulate the level of 
mission of water. 


The inlet shaft within the eid! which communi-! 
cates with the tunnels, will be madeé of in ih te 


framed 12 in. timbers, and pt Pi 
by6in. A communication with 






from 9 ft. 6 in. below the water to ve @ te, 

of the bottom. The diameger: il be 9 

the cylinder will be made im a sections, each 
7 ft. 10 in. long, and 2 im ao with Manges 7 in. 


miler scale, all well 
Mhe' years aD. 533, 792, 
, sy atl 1230, 1237, 
77; tg 1300, 
é 1400, 1491, 1 2: i 1524 (in 
nue ad) ps30, 1532, 

11370, 1584 . me ise-of this year 
highest in rieshane was sub- 



















NE AVNER AWG ng lost, heir lives), 

1647, », and + Ti this taat-mentioned 

the § aror, Robles, teftoduced an 
year 


















its importance. In 1866, Secieend, A. Beijerinck, 





improved Lara of aye constructi@@; yet, not- | 
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wide, The lowest length will priedig te oi rr ' 
the bottom being made wih sharp facili- withstandiag oe pena of more efficient 
tate the operation of sinking On the the | barriers against an” ever- watchful and invulner- 


cast-iron portion for a height/eias ep of 
6 in. above the water lev we cylinder of irs owed 
plate 3 in. thick, will be ‘placed 

rer Sy but after the seaports ca 

this will be removed, and the top 

will be covered with a grating. he 3 sonal sec- 
tion of the cast-iron cylinder will be lined with 
brickwork, and this will be continued to the bottom 
of the shaft a further distance of 14 ft., which in- 
cludes a 3 ft. sump below the invert. of the tunnel. 
This portion, like that of the land shaft, will be built 
in brickwork 12 im. thick, and the connexion with 
the shaft and the lake end of the tummel will also 
he made with a short length of a somewhat en- 
larged section tapering down to the standard di- 
mensions, 


THE ZUYDER ZEE RECLAMATION, 

Tue history of the submersion of that portion of 
Holland known as the Zuyder Zee has. been very 
accurately preserved. Its occurrence was due to 
the following causes. South-westerly gales, acting 
on the surface of the Atlantic, drive an accumula- 
tion of waters round the north of Scotland into the 
German Ocean, where, encountering northerly 
winds, the sea is propelled with great violence 
through the British Channel, in saath of its original 
level m the Atlantic. . The Straits of .Dover being, 
however, too narrow to carry off the waters _ 
rapidly as they accumulate, they fall back, and 
themselves up against the coast of Holland. 
the weight of the broad ocean leans against the 
land, and the rvation or submersion, of the 
latter ig at such times entirely dependent. on the 
solidity and powers.of resistanee of- the sea walls 
or dykes. these and similar cecasions the alarm 
bell sounds in eye pore Ses oko gia ag 
and ¢very“human capable of bearing aid in 


— inundations of the sea are 
1691, 1610, 1647, 1649, 

, and 1825. “To the inroads 
ehove recorded in the twelfth and 
, was due the gradual formation 
iG the Zuyder Zee ; no terre »strial convulsion came 
to the aid of the “outer waters” in the execution 
of their. design, which was accomplished in the 
course of a century and a half, and ‘Texel, Viieland, 


peewee yg Al 
recorded 
hoe 4K 5 ios ag 1 


” 


continnations of the “ ‘dunes,” or narrow rope of 
Holland against the ocean, are all that now remain | 
to mark the actual limits of these vast submersions. 


and thought in devising means for the protection of | 
the land was the formation of an ‘administration 
known as the “ Waterstaat,” to whose supervision 
the construction and maintenance of all hydro- | 
graphical undertakings ‘in the kingdom of the 
Netherlands are by law and ordinance entrusted. 
The first works undertaken by the ** Waterstaat” 
were the drainage of the Lake ot Haarlem, and the 
construction of the dykes of West Capelle. . The 
first of these was completed in 1852, after thirteen 
years of toil and anxiety, at a cost of 1) millions of 
florins (916,6662.), which sum has been completely 
recovered by the sale of 42,48] acres of valuable 
land. ‘The second work presents to view a sea wall 
40 ft. in height, with a foundation 150 ft. in width, 
with a slope towards the German Ocean of 1 in 13. 
faced with granite obtained froxa ier pa thatched 
with turf, and surrounded by a carriage road 
hey fine trees. Of a nd been wa det 
it been originally made of selid copper, the first 
cost would have been less than the = 
ayo in building and ‘repairs. 


of dykes on the above pattern, but 
pas con the one ptr, bat erg 





strengthelilig or talyNtaningy the dykes by the ap- 





pealtion fp en epee the heavy seas of the 


Ter Schelling, Ameland, and Schiermonik, isolated | 


sand which constitutes the sole natural defence of | 


The result of three centuries’ expenditure of energy y' 


that which lies to the south of a line drawn through 
Enkhuizen, Urk, and Kampen. This draft was 
submitted to the King of the Netherlands by the 
Netherlands Crédit Foncier in a petition dated 11th 
July, 1866, in which a concession was asked in 
order to enable them to carry out the work by 
private enterprise. ‘This petition was referred to a 
council consisting of Herr F. W. Conrad, Principal 
Inspector of the Waterstaat, assisted by seven of 
the ablest engineers of the Netherlands, who sent 
_ in their final report on 20th April, 1868. The re- 
sults of all the investigations into this subject appear 
to be that, from an engineering g point view, the 
| desiccation of the Zuyder Zee is possible, and, 
moreover, that it could be accomplished in the com- 
| paratively short period of from eight to twelve 
ears, One of the » chief preli 
in the project for draining the Zuyder Zee is the 
letting off the water flow of the Yasel as near as 
possible to its actual mouth. This river in winter 
| often pours into the Zuyder Zee 5000 cubie metres 
| of ‘water and ice per second, in consideration of 


| a fact the Waterstaat Council expressed an 

ion that, “however desirable the dry making of 
r Fy ogy tang cee teat gs wih 9 
limit the first operations to the reclamation of the 














PO PACD RN RC NY I 


Re EOCENE eR iE eT 












































































4 


- 
a 
1: 
if 
a 
f 

; 

: 
8 
t 


Pt Rk eT Mer 


<t 


ee 


eee. 


eS 


—m—) 


192 


ENGINEERING, 


(Serr, 9, 1870, 
= 








MERRYWEATHER'S STEAM FIRE ENGINE. 


clustered together, and we may mention that a boiler of this 
kind 2 ft. 44 in. in diameter by 4ft. high has been found to 
supply steem and maintain the re, whilst the engine 
has been developing from 27 to i 

The boiler also possesses the advantage that if the water is 
allowed to get low the only parts damaged are the tubes, and 
these all ean be taken out and replaced in 14 hours. A single 
tube if damaged can betaken out and replaced in half an hour, 
or the hole can be plogeed if preferred. In the boiler of the 
engine under notice, the tube and top plates and uptake are 
of Bowling iron, while the shell is of mild steel and double 
rivetted. i. tabes are of solid drawn homogeneous metal, 
and the boiler, which is fully provided with all necessary 
fittings, is tested up to a pressure of 30° Ib. per square inch. 

A strong frame of Bowling angle iron, well stayed, is 
attached to the boiler by strong independent weenght-ben 
“ horn pieces,” and on this frame, over the fore and hind 
carriages, are fixed the steam and pump cylinders, so that 
no working parts are attached to the boiler. The piston rod 
is in one piece, the steam piston being attached at one end 
and the pomp piston at the other end. In the centre of the 
pistem rod is keyed « light crosshead carrying a brass clip, 
which, as it moves to and fro, glides along a slightly twisted 
bar, giving it a rocking motion which imparts a reciprocating 
movement to a finger lever, and this lever actuates a single 
slide valve of equilibriam piston form. This valve is so 
arranged that « fixed action places it in such a position as to 
close the steam inlet and exhaust ports when the main piston 
is at the end of its stroke, and when this is done the stroke 
of the piston valve is completed by steam so as to open the 
reverse steam and exhaust ports. This valve motion is 
found to be very certain in its action, and works with great 
regularity, so that the stroke of the piston is practically 
always the same length; while, moreover, the engine is so 
much under control that it can be run at only one stroke 
per minute, or at any intermediate speed up to one hundred 
and sixty or more double strokes per minute. 

The pump cylinder (see Figs. 4 and 5 om the present page) 
is cast with is valve chamber entirely of gun metal, and is 
fitted with Mr. Edward Field's patent india-rubber valves, 
which were described and illustrated on page 120 of the 

nt volume of Exorwexrine. These valves have very 
— clear openings without gratings, and with but moderate 
lift, and are so arranged that immediately the engine has 
been stopped all water leaves the pump, thus preventing ac- 
cidents from freezing in cold climates. These engines possess 
an edvantage, the importance of which is very great, 
and that is the almost absolute immunity of the pumps from 
liability to become choked or set fast with sandy water, a 
defect which, when it exists, not only gives rise to permanent 
injury to the pumps, but also causes, after a few hours’ work- 
ing, loss of power of from 35 to 50 per cent. in the useful 
effect, a loss which continues until the pumps have been 
taken to pieces and cleaned. 

At the side of the nan ome is the reyes taking its 
supply of water from the delivery passage of the main pump, 
and regulated by a cock with a graduated index plate. When 
the water pumped by the main pump is salt or foul, as it is 
in some cases, Posh water is supplied to the boiler by open- 
ing another suction cock to the same feed pump, there being 
attached to this cock a short suction hose which is placed in 
a pail or tub of fresh water as with a portable engine. The 
feed pump hes a brass-cased ram attached to the main cross- 
head, and it can be used for feeding the boiler without passing 
water through the main pump; while, moreover, in case the 
boiler be carelessly allowed to get short of water, the main 
pump by workin 


boiler should never be short of water. 

The main pump is fitted with copper suction and delivery 
air vessels, and a pressure gauge and two delivery outlets, each 
with stop valves screwed to receive the couplings of detivery 
hoses. The engine has a driver's seat, seats and room for 
twelve firemen, and foot plate behind the boiler on which the 
stoker rides and attends to the fire whilst em route, as the fire- 
door is at the hind end between the two coal bunkers. These 


latter carry more than an hour's supply of coal, and there are | 
, bunker for 280 ft. | 


brackets provided for 30 ft. of suction 
of leather delivery hose, and « tool box for branch pipes, 
noasies, &e. A pole and swing-bars are also provided so that 
two horses may be attached when op ancy» These engines 
are not only effective when water is close, but they have the 
ower to pump water through delivery hose 1500 or 2000 ft. 
om and yet to deliver a good jet of water at the end. 
The steam cylinder is 54 in. diameter, and the double-acting 
pump 44 in. in diameter, the stroke of both steam and water 
being 12 in. 

Altogether we consider that the engine we have described 
is well planned and that the details are well carried out ; and 
we do not doubt that the engine is one which will give geod 
results in practical working. A few days since one of 
engines was tested in Bu: before the loca! authorities, 
when it was found that a steady jet of water was delivered far 
above the re or the top of the clock tower on the Town 
Hall, a height of 120 ft., and at i i 
the trial, engine was purchased. 
just been sent to the Eastern Rai 
for their Paris station. This is 
Paris. 


GERMAN FIELD TELEGRAPHS. 
Ons of the correspondents of the Times, attached to the 


the manner in which the German telegraph corps is organised. 
He says: 





the engine slowly can discharge all its | 
water direct into the boiler. With such a resource as this 





“The telegraph system attached to our army is composed 
in the following way. To understand it completely it must 
be recollected, however, that an army is composed of various 
Corps d’ Armée, and each corps of two divisions ; therefore the 
telegraph is divided into three sections—1, the station at the 


commander-in-chief's ; 2, the station at each corps; 3, the | 


station at each division. Sending a message from a division of 
this army, to London we will say, it first goes to the station of 
the corps to which the division belongs; thence to the head- 


quarters of the army to which the corps belongs, and then to | 
the nearest main line. Each section has one inspector and | 
five secretaries, or what we should call clerks, four carriages, | 


two smaller ones, and six wagons. The first-named contain 
the cable, the second the apparatus and batteries, and the 
last-named the posts upon A 

carry twenty English miles of cable, and the average time it 
takes to lay it is three hours to every four miles. The pro- 
cess of laying is naturally the most scientific part of the 
arrangement, and is conducted in the following manner: An 


intelligent officer from the army, with some assistant under | 


him, is intrusted with the general su ision of the tel bh 
of each army, and to hints intrasted the task of dintcting 
where the main line shall run. 
wagon, which proceeds at a foot , the cable bei 
out over a wheel, and indicates te the drivers by ae 7. 
pore stuck on a stick ora blazed tree the direction 
they 1 follow. Im the mean time, the foot soldiers 
attached to the telegraph, who are selected from the regi- 
ments for superior intelligence, and wear a different uniform, 
=e large T on the eae are divided inte what is 
troops, or, in navvy language, “ " of three men 
each. The first take rot as it is gaged ext, lay it on the 
and on it a post every 100 yards ; the second coming 
after them, twist the cable round the insulator, which is made 


German army, gives the following interesting particulars of | 1.4 butt-end 


ch the wires are fixed. They | 


He rides on ahead of the | 


PUMP-VALVES OF STEAM FIRE ENGINE. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, EXGINEERS, LONDON. 


| of gutta-percha, not glass, as we are in the habit of using, and 
erect the posts in the und. This is a matter of great 
ease, they being about 12 ft. high, and about the thickness of 
a salmon rod, slightly tapering towards the 
| top. The third troop strain the wire, and ascertain that it is 
| clear of all wood, &c., and, in short, “runs clear.” I should 
mention that whenever it is possible the trees are used as 
telegraph posts, and, by means of a light ladder, are easily 
| ascended to the requisite height. It is al her as perfect 
an arrangement as can be found. They all, 
plain that this war has tried them terribly, as, 
| upper break up of the railways by the retreatin 
| enormous distances have to be traversed before they can 
touch a main line. I forgot to mention that if necessary, 
| and, in fact, always when on the field of battle, the telegreph 
is worked by a machine fixed inside one of the carnages. 
When, however, a house is obtainable, a room is instantly 
turned into an office.” 








| Browze Starvrs ror rue ALBERT Memorrat.—Amongst 
| the numerous typical statues which will compose the national 
memorial to the Prince Consort now in course of erection in 
Hyde Park, are two to which our attention has just been 
specially directed by having seen one of them cast. 
two statues are representative of philosophy and ph: 
and, with two rs a i J i 


Ay 


designed by Mr. J. B. Philip, and one of them—that 
philosophy—has jase Soup aaegeeney otee in at 
works of Messrs. and Co., Chelsea. 


Fite 
seh 
stadt 





fi 


| the statue of the Prince Consort, the model for 
| J. H. Foley, B.A., is now in progress. 
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HAMER’S OSCILLATING ENGINE. 


A rew weeks ago we published an account of the Work- | 
man’s International Exhibition, now being held at the 
Agricultural Hall, Islington, and amongst the exhibits 
we then briefly noticed was an oscillating engine, constructed 
and shown by Mr. James Hamer, of White Horse-yard, 





High Holborn. Ofthis eegine we now publish engravings 
which will show its peculiarities. Referring to the figures 
it will be seen that the cylinder is fixed upon a ball, K, 
which works steam-tight in a cup, M, fixed to the bed- 
plate, this cup bring provided with two ports or passages, 
the one being in communication with the boiler, and the 
other with the exhaust pipe by means of the pipes, R, R. 
The ball has three ports formed in it, the central one com- 
municating with the bottom, and the two outer ones with 
the top of the cylinder, these two outer ports being, more- 
over, connected by an annular groove formed in the ball 
around the central port, as shown in Fig. 7. The use of 
this annular groove is to enable the outer ports to communi- 
cate with the ports in the cup even when the cylinder has 
turned round so that a line drawn through the three ports 
in the ball would lie at right angles to the plane of oscilla- 
tion of the cylinder. 

The bail is kept in place by a cap, O, and screwed ring, 
P, and it will readily be understood that as the cylinder 
oscillates the movement of the ba!l in the cup regulates the 
admission and egress of the steam in the same way as an 
ordinary slide valve having neither lap nor lead. It is 
found in working that a constant slow rotating movement 
of the cylinder takes place, and this movement of course 
eonduces greatly to the equal wear of the cup-and-ball sur- 
faces. This movement may be noticed regularly in the en- 
gine now at work at the Agricultural Hall. To reverse the 
engine, Mr. Hamer simply alters the course of the steam, 
making that which was the exhaust pipe the steam pipe, 
and vice versd. Fig. 8 shows the reversing valve, T, this 
valve covering three ports, of which the central one leads 
to the exhaust pipe, and the two outer ones lead to the two 
ports in the cup. Steam is led from the boiler to the 
chamber in which the valve, T, works, and it will thus be 
seen that by moving this valve by means of the lever, U, 
the engine can be stopped or started in either direction at 
pleasure. In the case cf smal! powers the arrangement we 
have described will no doubt work well, and such small en- 
gines would be handy for hoisting purposes. 


Tus Exsw Vatz Comrayy.—lt is stated that Mr. Alder- 











man Curtis, of Manchester, has been elected chairman of the 
Ebbw Vale Steel, Iron, and Coal Company, in place of Mr. 
Charles Ki Andere, who bas reuigued ‘in set the 
Board ; Mr. : Pe oy 


Rag 


ON PYROMETERS.* 
By C. Wii1saM Siemens, F.R.S., D.C.L. 

Tue mercury thermometer which enables us to estimate 
ordinary temperatures with such admirable precision, fails to 
indicate heats exceeding the boiling point of mereury (600° 
Fahr.), and although many attempts have been made to 
produce a reliable high temperature thermometer (or pyro- 
meter) it can hardly be said that such an instrument is now 
in the hands of the ical metallurgist. 

Amongst the attempts which have 
tion the Wedgwood pyrometer occupies the first position. It 
is based u the peculiar property of fire-clay to shrink 
permanently when exposed to intense heat, pom upon the 
supposition that the amount of shrinkage in question was 
ee to the intensity of the heat to which the ball of 

re-clay had been exposed. The error involved in this sw 
ition becomes at once apparent if we consider that 





posi 
shrinkage of the ball is caused by the ex 


icular temperature. It is proved, moreover, by the 
iscordant im ont, tnpeeme senda, ako 
chemical works as being obtained by mears of this instru- 
ment. Thus we find it stated in Dr. Lardner’s 


Fy wong f 
treatise, that cast iron melts at a temperature of 17,977" Fahr., 


and that iron welds at a temperature of 21,000° Fahr., whereas 
it can be proved that the utmost temperature to be obtained 
by the combustion of carbon with a blast of atmospheric air 
cannot exceed 4600° Fahr., which degree of temperature 
far exceeds the points of heat to be met with in metal- 
— not excepting even the melting point of 
mild steel, which comes nearest to the maximum pomt here 

icated 


i & 
Amongst the other pyrometers that have been proposed 


from time to time is the air pyrometer, which is limited by | 


the melting or softening point of the vessel confining the air, 
pe, 0 oe ne difference of expansion of two metals which 
has lately been ht forward in a compendious form by 
Mr. Gauntlet, but whi wer ve ype weantn or ene ange Fn 
&pproaching red heat, at which permanent elongation of the 
metal set in, and a pyrometer by contact of two dissimilar 
metals setting up an electric current capable of measurement, 
which, however, is by no means i progressive 
with inerease of temperature. 

| ee ee been based upon the well-founded 
supposition tha~ the specific heat of metallic bodies is the same 
at various temperatures, and that by ing the heat 
of @ ball of metul after it has been exposed to heat to 
be estimated, a true measure of its intensity is obtained. I 
have myself constructed an instrument upon this well- 








. for discussion by the Iron and Steel 
aay at their meeting in South Wales, September 6, 
0. 


measuring pr ney c 
ee el uces a deflection 


made in this diree- recor ensed 


lsion of water of Mes 
hydration which must necessarily take place chiefly at one |)... 4 
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Tae Pier at Wootwicn Ausesat.—The new iron pier at 
the Royal Arsenal, Woolwich, illustrated by us on 20 of 
our ume, is being The head of the pier 
is to be increased to the extent of 175 ft., ing ite length, 
when finished, 300 ft. Two 13-ton hydraulic cranes are being 
pare ip chew mp “By scscpeecbma le ay tox: Praga 
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ON THE CONDITION OF CARBON. AND 
SILICON IN IRON AND STEEL* 
By Gro. J. Swnice, Associate, Royal School of Mines. 
No ome can examine the statements contained in the metal - 
the condition of carbon and silicon 


weight of 26 parts of the former with 6 of 

; Berzelius believed in the existence of a compound 

of two atoms of carbon with one of iron, and also of one with 
three atome of carbon to two of iron; Karsten and Rainels- 


hold to « compound of four atoms of the metal with one | 


of the non-metal; Gurls advocates the existence of a further 
compound of eight iron to one carbon; and lastly, Von 
Mayrhofer thinks that definite substancee of the formulm Fe 
4C, Fe 5C, Fe 8 C, Fe 10 0, and Fe 12 C, may be present 
under different conditions. 

With respect to graphitic carbon our ablest metallurgist, 
Dr. Perey, in bis justly celebrated work on iron and steel 
(p. 128) bas the falloing statement, which, so faras the author 
knows, has not hitherto been contradicted. Speaking of the 
separation of = from pig iron, he says, “ The fact of 
graphitic carbon being left by the solvent action of acids is 
certain evidence that this carbon was not present in the 
solidified metal, at least in a certain degree, in chemical com- 
bination with the iron, With regard to any distinct flakes of 
graphite which may be separated, there can be no reasonable 
doubt, though according to my experience, even they retain 
iron im some form or other, which it js difficult to dissolve out 
completely. Moreover, when we curefully inspeet the fractured 
surface of a piece of even highly graphitic iron, every part 
presents more or less of a graphitic lustre, yet not a trace of 
graphite can be detached by the powt of a penknife. 

It was this latter statement which led to the tollowing in- 
vestigation, the details of which, the author thought, could 
not be placed before a more fitting audience than the members 
of the Iron and Steel Institute. The methods of analysis 
followed in order to elucidate the condition of carbon and 
silicon have opened a fresh field of research, which wil) be 
alluded to im its place, and which it is hoped may lead to 
further and more important results. 

But if the practical bearing of the investigation be not at 
present apparent, the author hopes his contribution may not be 
unaceeptable to the members of the Iron and Stee! Institute, 
as he believes the day has gone by for practice alone to reign 


supreme, and that in manufacturing industry 
rely tb be cbtamed © n theory and practice go hand in 


There is no subject requiring more study than the chemistry 
of iron and steel, for every step in their manufacture involves 
a chemical problem, and the author cannot let the present 
opportunity pass, without suggesting the desirability of this 
institution affording substantial aid in the matter, by the 

tablishment of a laboratory for research. The British As- 
sociation are doing something, but what is now suggested is 
the appointment of a chemist who should be in communica- 
tion with the great body of scientific ironmasters throughout 
the country, and be able to verify results, not by mere 
Jaboratory experiments, but by actual trials on a manufactur- 





seale. 
“the incorreetness of the statements respecting the separa- 
tion of graphite from crystals of iron, became evident from 
the examination of some ee ort pig iron, which 
having run over the symp, had slowly in a tub of slag. 
It was noticed that, in this ease, the graphite could be sepa- 
rated from the faces of the crystals, not merely y bony point 
of a pen- knife, but a the finger nail; and having 
once detached the scale of graphite, the surface beneath was 
metallic iron. On ex to a damp atmosphere, it was 
found thet the metal rusted below the scales of the 
graphite, which then fell off. Continuing the observation, it 
was found that the same separation of phite could be 
obtained from the faces of the crystals of i coeuet pig, and 
that the smallest erystal of grey iron was coated with its 
layer of graphite, which by appropriate means could be easily 
removed, 

This beisig the case, it was at once seen, that by carefully 
removing these graphite seales, we ought to be able to settle 
the question whether they were pure carbon, or a compound 
of carbon with iron, silicon, &c. It need scarcely be stated 
that the separation of a sufficient quantity of these scales for 
an analysis, is @ tedious operation, and that even with the 
greatest care it is almost uppomble to prevent fine particles 
of iron, dust, &e., from contaminating them. By a little 
trouble, however, .0545 grammes of these scales were re- 
NS Se ee et grey iron. These 
were burnt in a stream of oxygen, w t was left « 
jy eve men fee J se aah oer | consisting mainly of 

particles of sand with the merest trace of 
ted oxide of iron, resulting no doubt from the oxidation of 
the foreign particles of metal with which the ite was 
contaminated. The carbonic ecid found ' 104 


© Paper reed before the Iron and Steel Institute. 


gramme, which is equivalent to .2063 grammes carbon, 
C aah as if the ineombustible remdue had een all - 


” Fe the pombe could tagfhnn caslly semoved Sn the 
Ast thus 
crystals spon, it t that other mechanical 


(To be continued.) 
= 
FERRO-MANGANESE. 


their application to the manufacture of Steel.* 
By Fexvisanp Kons, C.E., London. 

THE properties of pure alloys of iron and manganese h 
| not, as yet, been pool. letely favestiqnted: It is eoumed el 
| many metallurgists that the presence of a sensible proper- 
| tion of'mabganese in malleable iron or steel, improves 
| ductilit aot elasticity of the metal, and that for this reason 

the addition of manganese is neat for the production 
of ood cast steel. Other metallurgists, on the contrary, 
| makatets that ge has a tendency to produce 

ness and great cohesive strength, at a sacrifice of those pro~ 
| perties of malleability and ductility which are principally 
| looked for in all modern kinds of “ soft steel.” According te 

this latter view, the function of manganese in steel making 
| is simply to remove all surplus oxygen and silicon from the 
| mass, and (in combining with these noxious elements) to dis- 
| ap frou the and pass into the slag. 
is difference of opinions with regard to the theoretical 
| position of mangamese in the process sof steel manufacture 
| does not preelude an absolute unanimity amongst stee! 
| makers in this country and abroad, as to the practical 
| neeessity of employing manganese im the manufacture of 
| cast steel. ip te i greens of steel in a 
cracible, the addition of carburet of manganese—as patented 
| by Josiah Marshall Heath in 1839—or the addition of an 
| oxide of man — with a sufficient quantity of 
| carbon for the final reduction of the » are prac- 
| tised at the present day. The only inodifation which has 

been effected in recent years with nor this is 
the substitution of spiegeleisen, a su which may be 
considered as an a ae cage of iron ne carburet of 
manganese, instead pure carburet manganese 
= y employed by Heath. In the Bessemer process the 
addition of an alloy of iron, carbon, and manganese is an 
essential element of practical » and e si employ- 
| ment of manganese alloys has been in the Siemens- 
Martin process, and in several other methods of steel 
manufacture. 

The reduction of pure manganese from its ores, or the pro- 














oxide of iron, there mqih 6€ lanst have Rien 120.atomé carbon 


On the production of Alloys of Iron and Manganese, and of 
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tage of 
Pie quantity of combined carbon in the spi 
constant, and amounts to 5 per cent. 
spiegeleisen to a chatge of decarburi 
unavoidable that # proportionate quantity of carbon must be 
added for any given quantity of manganese which it is desired 
to introduce into the ; and this leads to a difficulty in 
making very soft kinds of steel, which has always been very 
catously fale by all Bessemer steel makers, and has been 
overcome only to a certain extent by great experience in the 
management of the converter. actual necessity for 
making very soft steel with Liegen spiegeleisen is to “ over- 
blow” the charge to such an extent there ac 
enough left in the metal to combine, not only with all the 
manganese and silicon, but also with the greater part of the 





duction of a pure carburet of manganese, presents consider- 
able practical difficulties. The great affinity of £ 

for oxygen, and the readiness with which the oxides of man- 
ganese combine with silica to form a slag which is liquid at 
a comparatively very low temperature, render every process 
for reducing metallic manganese extremely difficult to con- 
duet on a large scale, pica Ae, mon in practice. The 
production of metallic manganese has, therefore, never been 
successfully carried out in ial practice ; and it ap- 
pears that Heath himself abandoned his original idea of 
manufacturing carburet of manganese, and bo meee to 
charge the steel-melting crucibles with oxide of manganese 
and earbon, on account of the saving of expenditure attained 
by this change. 

The principal supply of metallic manganese for modern 
steel manufacture is — in the form of alloys of —_ 
and manganese @ variety of processes, 
differing in as taaeee 2a qualities to a considerable 
extent. 

Alloys of iron and manganese are reduced from natural or 
artificial mixtures of the ores of both metals with all the 
greater facility the higher the proportion of iron, and the 
smaller the percentage of manganese is required for the pro- 
duet. The ordinary pig iron produced in the blast furnaces 
of Sweden, Austria, col many other localities, contains from 
1 to 3 per cent. of manganese. This is due to a small per- 
eentage of carbonate of manganese in the sphatbic iron ores 
of these localities, and it is a mere question of the quantity 
of silica present in the slag which ines the exact per- 
centage of manganese which is reduced and brought down 
with the metal. 

A speciality of such pig iron, which contains a ion 
Pot rey techy 4 et tobias 
spiegeleisen from the district of Li in Rhenish Prussia. 
his pe iron is made from a spathiec iron ore, which is a 


1 
anese, and which oceurs in a large vein in e mountain 
called the “ steel mountain,” at Misen.. The production of 














[© Pape prepared for peg the Iron and Steel In- 
stitute at their meeting in South Wales, September 6, 1870. 


ledged by eve try. 
Me stanry B was the first to point out this demand 
in hi 


publicly ification for the manufacture and appli- 
cation of a triple compound of iron, manganese, and 
silicon, instead of the ordinary spiegeleisen, to the manufac- 
ture of Bessemer steel, The mode of manufacture of this 








ulated cast iron, peroxide of 
Bile glans, and to this alan, eager 
coal —_— The reduction of 
very high temperature, t ¥ is ri 
in ‘proportion to the beat. ‘This 
by several steel makers, but has — 
account of the excessive expenditure whi 
manufacture involves. 
Another process for the martufacture of ferro-man 
has been invented and patented by Mr. Wm. Henderson, of 
Glasgow. The claims of Mr. Henderson's patents are em- 
ied i pecifieations filed between the years 1860 
ferro-manganese seems to 


compound of carbonate of iron and carbonate of | flame 

























































regulus, and only a* part of it can be recovered by a sub- 
nent utilisation of these slags in other processes. 

ith proper selection of materials the average i 
of the alloy obtained by this process is from 20 to 80 per 
cent. of manganese. A furnace of ordinary dimensions, and 
worked by one man, will produce about 15 cwt. of ferro- 
manganese every 24 hours. The principal element of ex- 
penditure is the cost of the carbonate of manganese, which is 
subject to considerable fluctuations. At the maximum 
quotation which this substance now commands in the market 
the cost of manufacturing one ton of the ferro-manganese of 
20 to 25 per cent. is about 77., independent of royalties ; but 
with improved experience, and by the further deve: t 
of this process, the expenditure may in all probability be 
reduced very pane a 20 in future. 

The value of a rich alloy of manganese to the steel manu- 
facturer is very great. For the manufacture of the softest 
kinds of steel, an alloy containing 15 or 20 per cent. man- 
ganese has, at one time, been considered an indis le 
addition by many of our leading metallurgists. For this 
reason, the price which steel makers used to pay for this alloy 
was very high. The rule laid down oases by Mr. Besse- 
mer himself was to rate the ferro-manganese at 11. per ton 
for every unit of manganese it contained. By this rate the 
value of the 25 per cent. metal would reach 251. per ton. 
Commercial experience has, in the course of events, decided 
against this somewhat arbitrary mode of calculation; and 
the standard which is now put upon the value of ferro-man- 
ganese is taken from the actual price.of Prussian spiegieisen, 
and compared with the price of a mixture of ordinary hema- 
tite pig, with that quantity of ferro-manganese, which will 
bring the mass up to the same percentage of manganese as 
that held by the spiegeleisen. Taking, for instanco, the 
price of epiegeleisen which averages 7 per cent. manganese, 
at 71, the equivalent mixture of hematite iron and ferro- 
manganese of 21 per cent., will be made up as follows , 


Two tons hematite iron taken at 41. . 8 
One ton ferro-manganese at... ges o 1B 


Gives three tons of metal of 7 per cent. ,.. £21 
It appears, therefore, that the commercial value of a 21 
per cent. ferro-manganese, under ordinary circumstances in 
this country, must be taken at 13/. per ton as a minimum. 
It appears equally obvious that, the manufacture of these 
artificial alloys will be a suitable and remunerative industry, 
and will form a useful accessory to every Bessemer steel 
works in this country. pr rag ve a Dyed 
and more regular supply of spiegeleisen, and will make t! 
works independent Gos all neoldental fluctuations and in- 
conveniencies of the spiegeleisen trade, such as now exist 
between this country and the Liegen district. 





IsTERCOLONIAL Rath WAt,—The works of the Intercolonial 
Railway are progressing favourably. Cars from New Bruns- 
wick will run into Amherst before the close of the year. Be- 
tween Amherst and Traro upwards of 2000 men are em- 
ployed. 


Mouse Amenican Rattways,—A few days the tele- 
graph informed our readers that the railws “through the 
wilderness from St. Paul to the head of e ior at 
Duluth, 150 miles, was completed, and that Chief Justice 
Chase had gone over the route on the first train from the 
Mississippi to Lake Superior. A few weeks before that it 
was announced that the Northern Pacifie Railway Company 
had d their ded charter, and were preparing to 
commence building their gigantic road. Then came the 
news that they i 
Duluth to Fort Abercrombie on the Ked River of the North, 
at the western line of Minnesota—a distance of 270 miles, 
and that the contractors had bound themselves to. have it 
completed that distance by the 4th of next July. The last 
thing we hear is that already 30 miles of the road-bed: is 
graded and ready for the ties, and that track-laying will be 
commenced next week, and will be forward after the 
graders as fast as the iron is received. There are already 
3000 men at work on the grading, antl double the number 
will be em in a short fime. We have no doubt what- 
ever that the cars will be ing from Duluth and St. Paul 
lst 








less 
business interests of Chieago and the whole country than 
the Union Pacific, whose completion was celebrated Jast 
year.— Chicago Tribune. : 





Foeuss in the Mb halt of is your eas 86-900 mmnesot CER 
ranee in ear was of 
19,400 tone were tats ta the Garin of the Laine end 
Martin steel was also made in France in the first six 
ee ee el ae ee 
basin ee ee 
er ae eee ve been made in France in the 
first six months of 1870 to the aggregate extent of 69,579 
tons. 

A French Armour-plated Ram.—The French steam ram 
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Irrigation in India.—An extensive irrigation project has 
been recently — to the yea ry we the! India. by ‘. 
Armstrong, officiating engineer of the Provinces. It 
ta proposed to willles the waters of the Kabean ted tho lead- 
ing feature of the scheme is an enormous reservoir, which i 
fo proposed steam bave on aren of £0 cumeee miles, with an 
available depth of water of 30 ft. By this means it is be- 
lieved that a perpetual supply of water would be assured to 
the country round Nagpore. 


East Indian Railway—The East Indian Railway Com- 
pany expects to open its chord line to the public October 1, 


the basin of the Loire are working with activity on 
cannon, armour plates, &. AIS Stare Pres, of ved 
Gier, are making armour plates to protection 
of mitrailleuses. 

Kansas P Railroad,—The Kansas Pacific Railroad 
has been com: 


a 


Caughnawaga Canal.—A deputation of about 40 leading 
American capitalists from Massachusetts, New Hampshire, 
and Vermont have attended a meeting at Ottawa on the 
subject of the Caughnawaga canal. This canal would unite 
the waters of the St. Lawrence and Lake Champlain. 


Persian Progress—Messrs, Cutbill and Co. have lately 
obtained the signature of the Shah of Persia to a concession 
drawn up in London last year and agréed to by the Persian 
minister at the English capital. By this concession Messrs. 
Cutbill and Co. obtain a under certain iti 
Oe ae ee of all mines unclaimed or 
unwor latter privilege ought to prove profitable, 
as Persia possesses great dormant mineral weelth. The 
leading Persian towns—Teberan, T: and Isphan—stand 
in néed of improved mishne of water fe 


Toronto and Ni Railway.—A first consignment of 
tron for thin nanan ike han ertireds A locomotive built 


I in France.—Raila, i i 
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tons. The largest production in both years was in 
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the South-West line of the Madras at 

Oy o teal seven Sl Ey Tt was at this spot that Vasco 
Gama landed. 
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anvexed sketch, it will be seen that Mr. Bonser proposes 
to attach the drinking troughs and hay racks to the ends 
of balanced levers, so that they can be readily brought to 
the sides of the trucks, while, when the water has been 
drunk and the hay consumed, the balance-weight will raise 
he trough, &c., clear of the train. 

(No. 2997, 64.) Nathan Washburn, of Massachusetts, 
patents, asthe agent of Ladcock Washburn, of the same 
place, making cast-iron railway wheels with wrought-iron 
or steel tyres firmly united to them as follows:—The tyre 
is first heated sufficiently to enable a flux, composed of one 

of gal-ammoniac and fifteen parts of borax, to be run over 
its inner surface; and it is then further raised to a welding 
heat and placed in the mould for the’ cast-iron centre, the 
metal for this centre being then at once run in. It is stated 
that by these means the centre and tyre become firmly 
united. 
(No. 8006, 84.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of John Emery, of South 
Thomaston, and Philo Thurston, of Rockland, U.S., an 
arrangement of cable stopper in which india-rubber springs 
are used to ease the shock on the cable when a sudden pull 
comes on the latter. We greatly doubt whether there is 
any novelty about these plans. 

(No. 3007, 8d.) Samuel Barber, of Liverpool, patents 
propelling vessels by means of a ‘‘ vibrating pendant lever 
propeller,” formed of a number of floats or shutters which 
open when the propeller is moved through the water in one 
direction and close when it is moved in the opposite direc- 
tion. Propellers almost—if indeed not precisely—identical 
with this were proposed dozens of years ago. 

(No. 8025, 84.) Jobn Player, of Philadelphia, U.S., 
patents producing steel or malleable iron by puddling crude 
iron which has been previously reduced to small particles 
by mechanical means, and then mixed with oxides or equiva- 
lent ingredients in a solid state. 

(No, 2036, 44.) Astley Paston Price, of 47, Lincoln's 
inn-fields, patents, as the agent of Eugene Pelouze, of 
Paris, methods of purifying coal gas by passing it through 

bodies, such for instance as sawdust, which have been 
ted dilute sulphuric acid. 

(Nea. 8088, 16d.) Charles Ernesto Spagnoletti, of the 

Department, Great Western: Railway, Padding- 
ton, patents “constructing telegraph needles in two parts 
connected at the centre, and each having 4 portion of the 
axis in one piece with it, such needles being magnetised 
through the axis by induction.” The patent also includes 

ing apparatus in such a manner that 








(afterwards Dean of Liandaff 
“ Observations of the South- 
“G log } Tra oti - vol. i, 
ted out the connexion of the districts of So 
jloucestershire, Monmouthshire, and G ire; fol. 
lowed by - by Mr. Francis Forster, “ rvations on 
the South alah Coal Basin,” read June 15, 1830, before the 
Natural History Society of Northumberland and Durham. 

In 1838, Mr. Robert Bakewell, in his work on Geology, 
describes the field. 

In 1846, the “ Memoirs of the Geological Survey of Great 
Britain,” vol. i., was published, og me lengthy and 
well-written paper by Sir Heney T. De la Beche, on the 
“ Formation of the Rocks of South Wales and South-Western 
England.” 

In 1860, a carefully- field was pub- 
lished b et ire, Mr H 
Hussey 

Mr. Hull, in 1861, gives a chapter on the t coalfield of 
South Wales, in his work, “ The Coalfields of Great Britein,” 
and numerous other writers have drawn attention to the dis- 
trict, so that but little, if indeed any more, remains to be said 
upon the subject. 

The extent of the South Wales coalfield (that is, of the 
coa] producing strata) is from Blaenavon Ponty pool, on 
the eastern outcrop, to St. Bride’s Bay, Pem ire, on 
the west, a length of about 90 miles; the width varying from 
the north to the south outerop, say in Monmouthshire and 
Glamorganshire up to the river Loughor (the county boun- 
dary with Carmarthenshire), about 16 miles (in this is in- 
cluded the small area lying in B ire); from 
river to Kidwelly oak Carmarthen Bay, about 10 ; 
under the bey to Saundersfoot, about 5 miles; and from 
Saundersfoot through Pembrokeshire to St. Bride's Bay, an 
average width of 4 miles. 

The superficial area is rag | 


in 1822, in @ paper entitled, 
estern District of England,” 
2, second series, 





paper on the 
the hon. member for G 
ivian. 


estimated by the various 
writers, the lowest being Mr. Hull, who gives it at 

Square miles. Acres. 

oe =— D0 ee |= or 579.840 


Therefore we may fairly take 


to represent the area of the field. 

Next comes the question of thickness, which varies con- 
siderably from valley to valley. This will have been care- 
fully considered by Roya! Coal Commissioners, but is not, 
I believe, yet quite ready for publication ; still I think I can 
very con tly state that the thickness given 
honourable member for G: ire, Mr. 
of 60 ft., will be much within the mark. 

Taking, therefore, the ay thickness of 
and the average weight at 80] 
oe. pe 08 
third for in working 
workable coal 1033 tons per 
tons for readier ] 
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f M y, near Liantrissant, probably 
ian and ing hollows, and fissures of the 
limestone. 


record of the produce of the mines is by Mr. 
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Tons. 
24,300 
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ate one 


1868 eee ose eee «+ 83,835 
_ The Mwyndy mines were worked and smelted on the s 
+ shee time of VILL, and mentioned by Leland io his 
The pig iron made in South Wales, given in the “Edin- 
burgh Philosophical Journal,” was in the 


Some other source 
Mr. Robert Hunt 


Coals Raised. 
Mr. Robert Hunt 1854 8,500,000 
1868 13,210,000 


Great as the quantity of coal is that is embraced within 
this field, yet it has wisely ordained by Him who 
hath done all things well, that deeply denuded valleys 
intersecting the field, some of them 800 and 1000 ft. deep, 
together with anticlival lines, and faults have placed 
two-thirds of the coals, or that portion between the eastern 
outcrop at Pontypool and Blaenavon and the Vale of Neath, 
ary > or ens be won by pits of less than 1000 

in 

West of the Vale of Neath, and on to Lianelly, in the 
deepest part of the basin, a greater depth will be required 
to reach the lower seam, but what depth I am not prepared 
to state; yet the day must be. very distant when that will 
—_— puny dl 

dip the north outerop is moderate, rangi 
from 3 to 6, in eumns cates 9 fe. sor eal; yo 
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IRON ARCHES. 
(Concluded from Page 127.) 
Proposttion X. To investigate the bending moment at 
any point of the arch, when the piers present no 


In this case we have merely to make H=0 in the 
expressions for M, and to enter into none of the 
culations for And in the numerical cal- 
culation it is only necessary to consider the point 
under the weight ; as it is certain that, if W be not 
very small, the arch will break there. 
If the weight be central, the value of M 
(Prop. Ili.) is R x the following expression : 
abR x { (cos @— cos «)-+( 6 sin @— asin ax)} 


+2 (sin 6 ~ sin ce) 
when 6=0 this becomes 
M=adb Rx (1—cos ae— crsin ar)— Rain 


ad if «=60°, this becomes 
M= — R (46 R x .407 + W x .433) 
Let W=0 then M= —a 4 R*x .407 
Let W=Rasé then M=—ad R*x .840 
Let W=R* ad then M=—a / R?X1.273 
If the weight be eccentric, the value of M, 
(Prop. IX.) is Rx the following expression : 
abR x (cos +6 sin 6—cos a — & sin o ) 
+ W (sin B—sin 6) + W. Sten , 
2 sine 
(sin 6—sin ax) 
and when 4=8 this becomes 
M=a } R*x (cos 8 + 8. sin B—cos @ — asin x) 
_Ww.R sin? ¢ — sin? 3 
a 2sin ow . 
And if @ = 60° and 8 = 30° this becomes 
M = - RfadR x.279 + W x.289}. 
Let W=Raédthen M=—aéb R*x.568 


Let W = 2Raé then M = — aé R*x .857. 
Table of results collected from Propositions VIIL., IX., 
and X. 


In the following formule the section of the arched 
rib is supposed to be a parallelogram of depth (4) 
and width (¢), R is the radius of the arch at the 
middle of its depth. The whole arch is supposed 
to be 120° of a circle, or 60° on each side of the 
crown. When the weight ,.W is eccentric, it is sup- 
posed to be 30° from the crown, or midway be- 
tween the crown and the springing. M is the bend- 
ing moment at the point specified. 


Part. L—The arch tight within the abutments, 80 


that they receive the full horizontal thrust. 
(1) No weight W 


At the crown M = — a4 R*x.014 

At 45° from the crown M = + a6 R*x.018 
(2) The weight central W=K aé 

At the crown M = — aé R*x.142 

At 41° from the crown M = + a4 R*x 072 
(3) The weight central W =2Raé 

At the crown M = — a6 R*x.250 

At 39° fromthe crown M = +a R*x,128 
(4) The weight eccentric W = Rad 

Under the weight M = — ab R*x.133 

At 34° from the waae f M = + ab R®x.080 


on the opposite side 
(5) The weight eccentric W=2Raé 
Under the weight M = — a6 Rex.274 
At 31° from the crown 
on the opposite side i Ma + cbr Ie 
Part I1.—The arch not confined horizontally bet 
the abutments. 





(1) No weight W 
At the crown 


M=—a és R*x 407 


(2) The weight central W=Ras * 

At the crown M=—a db R*x .840 
(3) The weight central W=2Raéb 

At the crown M=—ab R* x 1.273 
(4) The weight eccentric W=Raéb 

Under the weight Mex — ab R*x.568 
(5) The weight eccentric W=2 Rab 


Under the weight M=—ab R* x .857 
It will now be proper to apply the formule of 
the foregoing investigation to the circumstances of 
—— example in order to show the 
of the bending moment when combined with the 
thrust force of the arch. The problem will be 
Pagel co pach go geste, ek nly REE 
ollows : 


fixed load-+-6 times the rannin Hence in 
the case of the example the Saal pox Bhat run will 
pre 8 tap ps foot run, or 2700 tons in the 
aggregate : this load distributed over the arch will 


give a uniformly distributed load of 2700 _ 12.75 


211.8 
tons per foot of the arch. 

We shall proceed to determine the strains from 
consideration of an arch having the same and 
size as the example, and of such sectional dimen- 
sions as to weigh 12.75 tons per foot of its length ; 
taking 480lb. as the weight cf 1 cubic foot of 
wrought iron, the sectional area must be 594 square 
feet. It will be understood that the value of the 
sectional area is merely introduced in this form to suit 
the unit of weight (1 cubic foot of iron) adopted 
in the preceding investigations, and as representing 
in such units the actual load of 12.75 tons per 
foot run. 

(1). To find the value of H, which will be the 
value of the thrust force at the crown of the arch. 

Taking the formula for H, given in Proposition 
VL, and putting W=0, as there is no weight, W, 
in the present example, 

Hx {¢ sin x. cos a— a (} sin* «+ # cos* @)} = 
abRx {—§sin a. cos a+ a ($ cos? a— fain? x) 
+ @.? sin &, cos a} 
and putting «= 33.° 24', the above equation will be 
found to give a result, 
H x .0085 =a 4 Rx .0079 or H =.93 xa dR. 

(2) To find the place of maximum strain. The 

equation is found in Proposition VIII. 
= —H. sin (+24 Rx 6 cos 6. 
or, 0= —.93 « sin 6+6 cos 6. 





This gives tan on , and the solution is found by 


trial to be 6==26° ; @=0 will also define a point of 
maximum strain. 

(3) To find the bending moment, and the thrust 
force, at the points defined by @=0, 6=26°. 

The equation for the bending moment is found in 
Proposition III.; it becomes, putting W=0, and 
substituting the value of H, 

M=aé R* x 1.93 x(cos 6—cos «)+a 4 R?x 
(6 sin 6—< sin a), 
when @=0 anda=33° 24’. M= —.0023 x ad R’. 
when 6=26° and «=33° 24’. M=+.0054xa 6 R®. | 

Thus the bending moment is greatest at the point | 
6=26°, and its numerical value at that point is 
M=.0054 x ¢ 6 R* =.0054x 594 x (181.66)* = 10603. | 
The thrust force at the crown is H=.93xadR, 
and the thrust force at the point 6=26°, will be 
H xsec 26°. 

=.93xa6Rx1.112=11177. 
he units being the foot, and the weight of a cubic 
oot of wrought iron). 

(4) To determine the dimensions of the section 
so as to bear the strain due to the thrust force and 
the bending moment without exceeding a maximum 
thrust of 12 tons per square inch at the compressed 
surface of the oh, 

The best way to do this will be by'trial, thus: 
We shall assume the depth and width of the section, 
and determine the thickness of the shell, so that the 
sectional area shall be greater than would be neces- 
sary to end=re the thrust force only. Thus we shall 
assume the thickness in our example, so as to give 
a sectional area of 7) square inches (the thrust 
force=11,177 cubic feet=239] tons), instead of 
ca square inches, which would be about the least 
that would resist the thrust force only. We shall 
then try if this section will endure the bending 
moment in addition without producing 
additional strain at the parts furthest from 





i 





=342 square inches, ; 
342, and k= 1.425 in. =.11875 ft. 

Now, the moment of the forces resisting the 
bending moment, in the case of a cell section such 
as that assumed, is: 


a7 Le {7-U—2)} +88 7-4y'] 


side, and /=distance of the 
neutral axis from the same side of the arch. In 


the present case, the section being we 
have /=half of rib==8 ft, ; a==4 ft., and 
&=.11875 ft. @ above expression becomes = 4.¢ 


very nearly. If we put this equal to the bending 
moment, we obtain 4./= 10603, and 
4 =2651 cubic feet of iron per sq. foot of section. 
= 568 tons Pr ‘ 
= 3.94 ,, x ” 8q. ” 
Thus, the total strain on the metal at the outside 
surface of the arch (where it is most strained) is 
7+3.94= 10.94 tons per square inch, which does not 
exceed the limiting of 12 tons. The arch 
is therefore safe, and the thickness of the shell 
ight with safety be somewhat reduced, 

t is worth while to notice by this e 
exceedingly fallacious a result would be i 
if the ing moment of the forces were neglected. 
If the arch had formed a segment of a circle 
as, for instance, if it had an arch of 190° 
instead of 67°, the bending moment would have 
been far more serious, and, in such cases, a fairly 
approximate result would be obtained from con- 

ration of the bending moment only of the forces, 
without taking any walien af the thus 
affecting the strain on the material of the arch. 


” 


By 


In the early part of this investi it has been 
stated that, as regards the equili of the portion 
of the arch between the t considered and the 


ag ming ber de on somone ag gigs en esate 
ma conjointly represen a single force 
fe i = ed renal: F 


ery 
ficance in the case of a continuous arch, for both 
the bending moment and the thrust force are met 
by similar forces supplied by the material of the 
arch; but in the case of the voussoir arch, which is 
unable to meet a bending moment except 
— with a thrust force, it is 
to consider them together as represented 
resultant. This resultant will act at a t re- 
moved from the centre of the section by a distance 


z= 3 , where M=the bending .motaent, and S= 


the thrust force at the joint considered. a 
of this formula the line of thrust may be down 
for a youssoir arch, with a degree of i 

ry omega. gt ig prs 


At 
i 


t 
PELE 


It is not intended to theory of 
ach yond i mot rary praca spp 





neutral line (on compressed side of the arch 
than 5 tons square inch, whieh, together 


4 





the 7 tons 


' 
assumed to be caused by the | 
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gake alike of solidity, cheapness, and convenience, 


are close-jointed over their whole surface, and as a} 
contingent advantage they usually possess a great} Dn | 
lance of maintaining distinct the work itself, and 


supertiuity of strength when the span is moderate. 
Moreover the stone arches have an additional source 
of strength in the close union which can be effected 
with the backing and the spandril walls, and this is 
very valuable: indeed an instance came before the 
writer where an entire horizontal row of v: 
had fallen out of an arch over a stream 
quence of the undermining of the foundat 
yet the arch arried the traffic of ! 
without exhibiting any sign of 

arce of strength cannot easily | 
iron arch, but nevertheless su 
the material and so great 
continuity t for large 3 
arch is without d mbt tl 
strongest form of arch that ec 


Park-street, Westminster 


THE ZUYDER ZEE RECLAMATION 
(Concladed from Lage 
Tre general direction of the undary dyke, t 
the south of which the sea will bi id dry, is fron 
Enkhuizen to a point south of the southern dam of 


the Keteldiep, in a general southerly direction, so as | 


to avoid as much as possible some sandy ground 
The Waterstaat and the projectors are both agreed 
file of the b vl \ vi and of 
w reservoir canal, and i dyke 
they are at variance as t the eight « the cre 
of the dyke above A.P.—that 
‘pile of Amsterdam,” a standard 
mean water height | which all 
Netherlands are calculated. 
experience and the records of past 
tides, a dyke, the crown of whi 
metres+A.P.. according to the 
outer slope of 4 to |, and an ins 
is deemed by the Netherlands 
sufficient security against t! 
population to settle low 
anxiety, to till the fields al 
the turbid waters of the Zuyck 
Some of the consequences 
would be that navigation could no | 
bet wee the northern and southern portions of the 
Zuyder Zee; the lands lying between Kamper 
KElbarg _ Harderwijk, Nijkerk, Naarden, Muiden, 
Amsterdam, Monnikendam, Fdam, Hoorn, and 
Enkhuizen, which are now drained into the portion 
of the Zuyder Zee about to be reclaimed, would 
demand special provision on this head; the storm 
floods on a portion of the coasts of the pl nees of 
Overyssel, Gruelderiand, Utrecht, and North Hol- 


land, would undergo some modifications: : a less | 


certain, but still probable result, i i » the 
coasts of the provinees of Friesland and Overyasel, 
the flood tides may rise somew! higher, 1 the 
ebb tides fall somewhat lower than is nov 1@ Case. 
In the interest of navigation and drainage, a 
canal has been projected from the ssel below 
Kampen, along the east and south coasts of the 
Zuyder Zee to Muiden, This cai s to be divi 
into two parts: the one extend ; 
to the Eem, below Amersfort 
level should be maintained at th 
the other from the Eem to M 
a steam engine of 300-horse power would 
placed to pump the » ix t] low 
the high-level canal ‘ , and at the 
canal mouth at th ssel, thi would also have 
to be sluices for prote: n al for letting off 
the wate: This canal t t assistance of 
the boundary or boezem ca . would maintain 
navigation and communication between the Zuyder 
Zee at the mouth of the Yssel, below Kampen, and 
Ainsterdam ; by its means also the trade of the diffe- 
rent districts through which it passed would be mach 
improved by the substitution of a water highway 
for a stormy sea voy This canal would be sup- 
plied with water by the drainage of the tract of 
country between Kampen and Amsterdam, and 
would discharge into the Yssel below Kampen. 
The Waterstaat considers that the draft project is 
insufficient in respect of communi =r pe tee 
regard to the wants of the country and population 
during the eight or twelve years required for the 
execution of the scheme. The question as to 
whether it is possible so to design the works as to 
secure the interests of the provinces concerned pend- 
ing their execution, without incurring costs fatal to 


| success from a ym rey point of view 


|connecting Enkhuizen with Muiden at Nijkerk, 


| . 4 . ” . 
| might gun out for “ boezems” or other practical 





ENGI NEERING. 


(Serr. 16, 187 °. 





. heen, however, 
been distinctly answered in the affirmative by a 
great authority, who, in pointing out the mport- 


intless lesser works thereby rendered neces- 
has drawn the following sketch of the con- | 
if operation, whereby the end in view should | 
attained; First of all construct the cutting-off 
y dyke connecting Enkhuizen with the | 
teldiep ; next construct the canal from Keteldiep | 
to Nijkerk (a link of the Kampen-Amsterdam canal) | 
then the canal inside and along the boundary dyke ; 
and after that, place here and there steam engines | 
along the dyke, and pump until the inner or 


boundar 


[| southern portion of the Zayder Zee is reduced to} 


a level of 0.50—A.P. High or low water of this | 
portion of the Zuyder Zee would now be no longer 


1 | caused by tidal ebb and flow, but by pouring In and 


umping out. The North-Holland coast from 
. : 

nkhuizen to Amsterdam is protected from the 

strongest winds which come from the west, the 


1 the south-west: the construction and 


maintenance along the coast of a dyke composed of 
clay and sand, and protected by a covering of reeds 
und fagots, would not, therefore, be very exp nsive 
his dyke should be carried down from Enkhuizen 

| with, and at some little distance from, the 
running outside the Island of Muiden 

ce a canal should be dag to Nijkerk! 


» second link of the Kampen-Amsterdam |, 


r, possibly, it might prove practicable to | 
continue the dyke along the more exposed coast to 
site Nijkerk, in which case the canal would 
A belt of water, ample for all | 

thus be left along the coast. and 

regarded as a temporary “ boezem” for 

rrounding water administrations. The ma- 

for building the dyke would be principally 

dredging, so that an uniform and a 


it depth of water for navigation might easily 


steamn power, cal \ I 
| from former undertakings, and 
Haarlemmer Meer, is estimated at 
for a metre of water over an ar 
Che part of the Zuyder Zee 
in round numbers, 390. 
oughout this area average 
uir 
’ 


bers. 

nong 63 en: 

each This hor 

rather over than under 
f irk; for, Haarlemmer-Meer Polder 
as the 0 dea ved lake of Haarlem is now called) had 
depth than the portion of the | 
Zuyder Zee to be drained—and since the *“ ring. 


1 
i 


a greater yerage 


| vaart” (or surrounding canal) of the Haarlemmer- 
Meer Polder is also much longer than the boundary 


dyke of the Zuyder Zee Polder will be — there 
should be comparatively less dead water to be lifted 


lor carried in the Zuyder Zee than was the case in | 
the Haarlemmer Meer. The time calculated as| 


necessary to pump the Zuyder Zee Polder dry is | 
21 months. The main portion of the Zuyder Zee | 
Polder thus drained, and the projected internal | 
canals onee completed, no further reasons or diffi- 
culties would stand in the way of throwing a dyke 
across the mouth of the 1j, and reclaiming the por- 
tion of the Zuyder Zee that had been left for navi- | 
gation and drainage within the temporary dyke | 


save and except such portions as local requirements 


yurpe ~ 

: The draft plan for the distribution of the Zayder 

Zee Polder, prepared by Inspec tor Beijerinck, 
parcels out the land reelaimed in parailelograms of 
cultivation, intersected by a system of transverse 
roads, canals, &c., destined to supply its wants of | 
drainage, irrigation, communication, &c. In this | 

distribution no features occur that are not already | i 
familiar, from what was done in the case of the 
Beemster Polder, the Haarlemmer-Meer Polder, 
i 
| 





and other lakes or inland seas of less magnitude 
that have already been made subservient to Dutch 
husbandry. Main canals for navigation by large 
vessels are projected: from Enkhuzen to Muiden 
and Amsterdam; from Eem (or Amersfort) to a 
large reservoir or boezem lying be youd the island | 
of Urk, out of which canals should branch right | 


————_——— a 





to Hows: ar nd, finally, from Harderwijk to Edam. 
The whole Zuyder Zee Polder could thus be likened 
to a thing having life; its heart, to which all these 
main arteries flow, is the boezem (or Val van 
Urk, as this sandy valley below the waves is now 
called); each artery pumps water in and out of the 
larger ducts, while these, in their turn, pump in and 


|out of the countless veins or ditches which cross 


each other, and place means of drainage and irriga- 
tion at the command of every farm and field within 
the limits of the. new admimstration. At many of 
these crossings and junctions steam power would be 
provided for pumping up the water from a lower te 
a higher bed in time of surplus caused by rainfall, 
leakage, or the like. The water flowing towards 
the reservoirs, or boezem, behind Urk would raise 
its level at such times over that of the outer sea, 
when, by discharge through duly protected sluice 
gates, the waters of the Zuyder Zee could easily 


| be reduced to the extent desired. 


Four estimates have been formed of the cost of 
the projected works, which are as follows: 


According to Inspector Beijerinek : 


Without calculating interest 
With calculation of interest ... 107,696,431 


| According to the Waterstaa. 


Without calculating interest... 119,697,0 
According to Herr Stieltjes 
With calculation of interest ... 115,900,000—9,f 


This last estimate is considered in Holland to be 


; the most re liable. It is collp wed of the following 


VCS : 
Florina. 
Canal from Muiden to Kampen... - 9,305,000 
Boundary dy ke—40,700 metres eee ewe §=23,400,000 
Drainage and navi gation works ie », 490,000 


Steam power, desiccation, and ¢ listribation... 43,195,000 
Necessary alterations of canals, &c... . 2,300,006 


Total.. .. 83.690,006 
foreseen expenses, ac dministratior 7, , de. 9,416,000 


Total... . “ ve §=6§48, 100,008 

nterest on capital employed... pre ese 22,800,000 
Grand total... os «. 115,990,900 
auth rities includi ite the Wate: staat, agree 
perfeet practicability of the design for drain- 
southern half, ai least, of the Z tyder Zee, 
d in the desirability of its execution. According 
to Inspector: Beijerinck, this scheme does not by 
any means wear an unfavourable financial aspect ; 
wi uile, acco ding to Herr Stielt}« s and the Nether- 
lands Crédit Foncier, the undertaking considered 
sufficiently attractive to cause them to apply in 
form for a concession from the Kimg to carry it out. 
The value of the land, when reclaimed, for agri- 
cultural purposes, depends upon the nature of the 


| soil of which it is composed ; and, in order to ascer- 


tain this point, the Netherlands Crédit Foncier 
caused 134 borings to be made in the bottom if 
that portion of Zuyder Zee to be reclaimed, 
and pre served from each boring three samples of 
the results obtained at different specified depths, 
the minimum depth being 1.05 metre. These, upon 
being submitted to chemical analysis, showed that 
94 out of the 134 berings, or $ths, produced clay, 
situated at a greater or less depth, and variable in 


| thickness and in weight; 24 borings produced sea 


and diluvial sand, containing little silex, but rich in 


| fine shells and chalk, easy of improvement, and 
| capable of bearing valuable COPS ; in three or four 


’ 


instances only peat ¥ und, which reported of 
a ino qualits ; ; Hine boring produced what is termed 
‘derrie,” a mixture of peat and clay that is not 
highly thought of for agricultural purposes; and 
only one sample was obtained of “ sour ground,” 
the prevalence of which proved so detrimental te 
the financial results of the Haarlemmer-Meer re- 
clamation. 

‘Fhe whole subject in connexion with this project 
has been published by the Brothers J. and H. van 
Laugenhuygen, of the Hague, in whose volume 
every cent required is caleulated to a nicety, and 
may be found accounted for by those who take more 
than a passing general interest in the question. The 
map we published last week was taken from the 
charts p A seam od and published under the directions 
of the Dutch Government. 


Exetyes or Tue Kaowxrrinz vow Paevezex.—iIn our 
account of these engines last week it was inadvertently stated 
that the air pump was driven by an eccentrie. It should 


have been said that it is worked by links coupled to the cross- 


and left to Kampen and Enkhuizen; from Elburg | buewd of tne low-pressure cylinder. 
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THE CHEMISTRY OF THE BESSEMER 
PROCESS. 
By Lieutenant C. E. Derron.« 

Tre form in which iron first makes its appearance in the 
arts is usually that of castiron. This is an impure species 
of the metal] e impurities being rendered necessary by the 
nature of the blast furnace process, which cannot effect the 
reduction of the iron from the ore without introducing also 
eertain other elements in the form of alloys or chemical eom- 
binations. In order to obtain the malleable iron, which is a 
pearly pure metal, it is necessary to remove these impurities. 
Steel is intermediate between cast and wrought iron both in 
respect to its chemical constitution and its mechanical pto- 
perties being iron with a slight admixture of carbon. 
erder in which these three species succeed each other in their 
production is, first, the reduction of the cast iron from the 
ere; second, its purification or reduction to wrought iron ; 
third, the conversion of wrought iron into steel by the addi- 
tion of a small percentage of carbon. This order is some- 
times deviated from, but very seldom with advantage, and 
mever except under peculiar or local cireumstances when it is 
difficult or impracticable to carry it out. The order given is 
the normal one—is by far the cheapest and the most rational. 
We shall not discuss here the blast furnace process, but 
merely those by which cast iron is reduced to wrought iron, 
and wrought iron converted into steel. They are many in 
number, varying widely im the mechanical means, and the 
materials employed to effect them. But the chemical prin- 
ciples and reactions involved, are not merely similar, but, 
im most eases, very nearly identical, whether oceurring in 
the finery, the puddling, the Bessemer, or the Siemens- 

{ 1 processes. What differences occur are~—with ex- 
ception of some specifie cases—entirely mechanical, and 
confined to the mechanical means of bringing these re- 
actions about. The specific cases alluded to, as in some 
respects exceptional, are those in which some new element is 
used to modify these reactions, such as the use of furnace 
powders, or, as they are currently termed, “chemicals,” or 
as the workmen pithily call them, “ doctors’ stuff.” These 
sometimes introdace new elements, which give rise to slightly 
modified reaetions; but their use is limited, and, in very 
many cases, merely involves that principle known to the 
chemist as the law of substitution, and benee is not so great 
a modification after all. Let us then proceed to characterise 
these reactions. 

Cast iron, the raw material from which the malleable 
metal is made, may be formulated approximately as follows: 










Silieon (Si) obe + to 3 percent. 
Phosphorus (P)... to 2 “6 
Manganese (Mn) 0 to 20 te 
Sulphur (8) one -26to 2 a 
Carbon (C) exe 2. to § as 
Iron (Fe) ase 90. to 96.45 = 


It isa rare thing if pig iron do not contain every one of 


| 





these elements, excepting manganese, in proportions within | 
the limits here given. Although manganese is oftener 
absent than present, yet its importance 1s so great, in the 
metallurgy of iron, that I have deemed it necessary to intro- 


duce it into the discussion, particularly as its importance is | 


greatest of all in the Bessemer process. The percentages 
given are neither the highest nor the lowest, but may be 
eonsidered 
few extraordinary brands have been know to exhibit very 
remarkable constitutions, such as eight per cent. of carbon, 
and twelve to fifteen per cent. of silicon; but these are mere 
euriosities of metallurgy, and not useful or practicable 
materials. 

Adverting to the table, the chemist will immediately notice 
two things: 1. All of these elements are highly oxidisable. 
The iron is the least readily oxidised of all. 

(1 have arranged the elements in the order of the readiness 
with which they combine with oxygen.) What ought we to 
expect then when cast iron is subjected, in a fluid state, to 
the action of oxygen? First, we may expect that they 
would all oxidise. Second, that though they may all oxidise, 
yet in consequence of the more powerful aflinities of some of 
the elements (silicon for instance), these would not only con- 


is the extremes of the normal varieties. Some | 


} 
| 


| 





metal becomes considerably oxidised early in the heat, the 
successively liquefying portions being successively exposed to 
the oxygen of the blast. When the charge is melted the first 
reaction is the oxidation of the silicon, forming silicie acid, 
which is composed of one atom of silicon to three of oxygen 
(803). Now this compound is a powerful acid, and like all 
other acids, bas a strong tendency to unite with some base, pro- 
vided it can find one—and it does find one very readily. The 


| base with which it will unite must be an oxide of some sub- 
| stance. If manganese be present, it will, from preference, 


combine with the oxide of manganese ; but if none be 
present, it will combine with the oxide of iron. Now this 
element, silicon, is so powerful in its affinities, that it is not 
content with robbing every other element, especially the iron, 
of what oxygen they can get, but even after it has been oxi- 
dised, and become silicic acid, its appetite is by no means 
satiated. In its new form it now proceeds to appropriate and 
consume oxide of manganese and oxide of iron, until every 
molecule of silicic acid has secured either one molecule of oxide 
of manganese or three of oxide of iron. The resulting product 
of this silicic acid reaction is a silicate of manganese and 
iron, which is not subsequently decomposed. It is a very 
fusible compound, and is the slag or “ top-cinder,” as the 
workmen term it. It becomes a kind of broth, or mother. 
liquor, in which the remaining charge is cooked, and is nearly 
all thrown away afterwards, only a small portion of it being 
available for further use. 

The next element which undergoes change is phosphorus. 
The great affinity of this substance for oxygen is well known 
to you, being manifested by the violent manner in which it 
burns in the atmosphere. And yet there seems to he great 
difficulty in oxidising phosphorus in the puddling furnaee, 
and in the Bessemer converter it does not appear to oxidise 
at all. This can only be explained by assuming that its 
affinity for iron is as great, if not greater, than ite affinity for 
oxygen, stil] it is, to a considerable extent, oxidised in the 
puddling furnace, and most decidedly so whem manganese is 
present. But it often happens that a considerable part of 
the phosphorus remains in the iron unchanged. That por- 
tion which is oxidised becomes phosphoric acid (P.06). 

I strongly incline to the opinion that the affinity of phos- 
phorus for iron inereases with the heat. In the Bessemer 

rocess, Where the heat is most intense, the phosphoras is 
st eliminated in any p< reeptible degree. ot ae Siemens- 
Martin process, where the heat is much greater than in the 
common furnace, it is removed only in a small degree, the 
greater portion stil] remaining as phosphide of iron. 

The next element is manganese. This oxidises “most; 
readily, and fortwo reasons: Ist, ite affinity for oxygen is 
originally very great, and, 2nd, it has little or no affinity for 
the iron itself. All of the other elements combine i 
with the iron, but manganese generally existe in it asan alley 
ready to leave it at the first breath of oxygen. Moreover, 
the oxide of manganese forms a much more stable combina- 
tion with silicic acid than does the oxide of iron, and oxide of 
manganese will always release oxide of iron from the slag. 
Still again it requires only one equivalent of oxide of manga- 
nese to satisly one of silicie acid, whereas it requires three of 
iron to satisfy it, and hence, one atom of manganese will save 
in the slag three atoms of iron. So the atomic weights of 
both are about the same, | per cent. of manganese saves about 
3 per cent. of iron, other thinga being equal. This element 
is of immense importance in metallurgy. It is highly detri- 
mental to the quality of the finished metal when retained in 
it, but as a part of the slag, and as @ reagent it is most 
beneficial. It may becompared to certain drugs, which are 
extremely salutary and efficient as medicines, but deadly 
poisons when retained in the system. 

The next element is sulphur. This presents many analo- 
gies to phosphorus in its behaviour, but fortunately is not 
quite so tenacious in its affinity for iron. A portion of it is oxi- 


| dised and disappears in the form of sulphurous acid gas. The 


remainder, provided the process continue long enough, goes 
into the sleg as sulphide of iron. This tendency is decidedly 


| strengthened by the presence of manganese, which seems on 


} 
| 


all occasions to act as a healthful tonic, removing impurities 
by some hidden law not yet comprehended. 


The last element is earbon. It is contained in larger pro- | 


sume free oxygen, but would attack the weaker affinities, | portions than any other, and is the one which determines the 


) for instance), 
oxygen also 


decompose them, and appropriate their | character and grade of the metal. So long as the carbon re- 
Now these things are approximately what | mains, so long does the metal preserve its character as cast- 


happen. When iron begins to melt in the puddling furnace, | iron, and when the carbon is removed the wrought-iron 
er finery, as soon as an atom of oxygen alights upon the fluid | properties are at once developed, even though other elements 


metal, it is taken into combination by one ef the elements. 
If it touch the silicon, it is retained ; but if it touch the iron, 
it is retained only until the molecule of oxide of iron en- 
ecunters an atom of silicon, when the latter element inatantly 
robs it of its oxygen and retains it. And this interchange 
goes on the iron acting as a sort of carrier of the oxygen, 
antil most of the silicon is satisfied. When this is accom- 
plished a similar process goes on, with the other elements, 
enly a small portion of the iron remaining oxidised, because 
it is compelled to yield its oxygen to its more tenacious neigh - 
bours. Last of all the carbon comes in for its share and is 
the last to burn out. 

But let us examine in detail the behaviour of these six 
elements, a8 manifested in the ordinary puddling process, 
and thus we shall be able to determine in what respect the 
Bessemer differs from it, and whether there really is any 
essential difference. Let us take the elements in the order 
given, which is the order in which they are eliminated. 

The puddling process is performed in a reverberatory fur- 
nace, in which the flame plays over the surface of the 
metal. The hearth is lined with iron ore, or some other 
exide of iron, which furnishes some of the oxygen required 
for the reaction, the remainder being supplied by the atmo- 
sphere carried in by the blast. The metal selected is usually 
ene containing small quantities, both of carbon and silicon, 
and which melts very gradually, becoming soft and pasty 
before it melts. The advantage of this slow melting is, that the 


* Read before the Troy Meeting of the American Associa- 
tion for the Advancement of Science, Aug. 26, 1870. 








be present in considerable quantities. In the refining process 
it is the last element to leave the iron, and its departure 
gradually and surely changes its character and behaviour. 
After the slag is formed the oxygen begins to attack powerfull 
the carbon. Ihe combustion gives rise to carbonic oxide (CO), 
a gas which escapes through the chimney. In the puddling 
furnace the removal of the carbon is indicated by the boiling 
of the bath of metal. The iron ore, or other oxide of iron, 
used to line the hearth of the furnace, freely gives up its 
oxygen to the earbon, which, in the gaseous form, —— 
upward, oceasioning a vigorous ebullition of the slag. This 
continues for a time, when a singular phenomenon takes 
place. Cast iron is readily fusible in the reverberatory 
furnace, but wrought iron not at all so; or conversely the 
heat of the puddling furnace is above that of liquid cast, and 
much below that of liquid wrought, iron. Consequently, as 
the changes notwithstanding the constantly in- 
creasing heat, as as the iron becomes purer, it begins to 
show signs of infusibility. At length it reaches a state where 
it can po longer remain fluid, and begins to segregate in 
granules and jumps out of the slag, in manner 
Seis of that in which butter separates from the butter- 
milk in 


the churn. At first it forms ’ y masses, 
which weld together, gradually poving, lankee s and more 
istent as the pr goes on. ce pageant F vitae | 





dation as much as practicable, because the reaction of the 
oxygen is i and finally stopped, by it, and it is im- 
portant to subj ne astd to De conning Se cee 


purity remains, which it is possible to remove. When 


process is complete the iron is removed from the slag, and 
subjected to mechanical treatment in order to ex any 
remaining slag, and to condense the mass and give it definite 
workable shapes. 

Having thus briefly discussed the behaviour of the various 
elements in the puddling process, we find that all the impuri- 
ties are removable to a greater or less extent by oxidation. 
Let us then reduce our results to a kind of formule, which 
shall express in very general terms the reactions involved, as 
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This may be interpreted as follows: If the six elements 


as 
ieectiy Eetiedionat eae ar the first five 


oxidised only 


readily | to the extent of about 10 or 16 per cent., the residue remain- 
or pet as 


ing in the elemen condition. We ma 
divide the sate fal thane inks: 1. Slag; 2. Gases; 5. 


Tron. The gases are carried off through the ch , the 
or fiscal eathge ancy off, and the iron solidifies 
is removed from the slag with tongs. 

In the foregoing aceount of the conversion of crude into 
wrought iron it must not be su that we have lost sight 
of the Bessemer process. On the contrary we have kept it 
continually in view, and the deseriptions given and the re- 
| actions followed out are equally applicable to the B 
methed. In a word, we have deseri the chemistry of the 
ay oe process, as well as that of the puddling process. 

iach for each, the reagents are exactly the same and their 
behaviour almost identical, from the moment the metal is 
first touched by the oxygen, unti) it receives its final sha 
in the shingling or the mgot mould. There is not a 
stance employed, nor a combination induced or resolved, in 
the Bessemer process, which has not been repeatedly made 
use of for more than thirty years in the commonest practice 
of Europe and America. The differences, which are many 
and great, are all mechanical, and the Bessemer process may 
with strict aceuracy, be enid to be, the employment of en- 
tirely new mechanical methods and appliances for effecting 
old and familiar reactions. Let us proceed to the demonstra- 


tion of these facts. 
process lies in this ; that the metal 





The gust of the Bessemer 
is kept fluid from the beginning to the end—from the time 
when the metal is first touched by the oxygen, until it is finally 
| cast into workable and definite shape in the ingot moulds. 
This implies an enormous increase of heat during the work- 
ing, for wrought iron is very doubtfully fusibie in the most 
intense heat of the blast furnace, and not at all so im the re- 
verberatory furnace. But in this method, not only is the 

rified wrought iron melted to a state of extreme fluidity, 
but it retains a surplus of heat sufficient to keep it liquid for 
a considerable time after it has received an admixture of 5 to 
10 per cent. of cast iron at less than half its temperatare, and 
it can still be poured in a thin stream, and east with facility. 
Indeed, ng other process known to the arts develops a degree 
of heat at all comparable to this, and the most 
thing connected "with i ie the simple and. unenpected 
means by which it is obtained—of which more hereafter. 
The cast iron intended for conversion is selected with re- 
ference to qualities which will also be more fully deseribed 
further on. Suffice it to say here that it must contain a 
large proportion of silicon, and be as free from and 
sulphur as possible. It is first melted in a cupola furnace, 
whence it is ran into the converting vessel. This vessel is 
hung upon trunnions, and through one trunnion receives an 

ir-pipe, which passes down the side of the vessel to @ 


into the main cavity of the converter, & hundred or 
small called tuyere-boles. main cavity is 

lined a foot thiek with y refractory, sili ma 
and previous to the of the ch is heated as hot 
Tepe en ETS 
in the converters , 

is five tons, M000 th, and the biaat te foresd at 2 
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BEHRENS’ 


PUMP AND ROTARY ENGINE. 


CONSTRUCTED BY MR. ROBERT MORTON, ENGINEER, STOCKTON-ON-TEES. 


b 
f 


it would, I think, ve not altogether unsuited to the Bessemer 


which position tne — pressure of the blast prevents the | 


— of the iron. It is obvious that the blast cannot stop | treatment. In a word, the quantity of carbon is approxi- 
until the vessel has been again rotated, so that tuyere-holes | mately immaterial except so far as it implies proper con- 
are, so to speak, “ out of water.” The descent of the metal | ditions with to other elements. The main element 
into the air chamber is an accident from which every steel required is the silicon and not the carbon. 
maker daily and devoutedly prays to be delivered. At full (To be continued.) 
heat the fluid charge would melt the iron bottom like butter, 
and display the contents of the converter over the floor in a | + 
flood. | BEHRENS’ PUMP AND ROTARY ENGINE. 
blast being turned on the reduction commences im-| ApovT three years ago we gave some particulars in this 
mediately. Asin the puddling furnace, the first change is | journal of the Deheens engine and pump exhibited 
in the oxidation of iron and silicon. The silicon becomes | at the Paris Exhibition, and we now publish engravings 
silicic acid, and enough of the iron oxidises to — the | showing these engines and pumps as they are at present being 
affinities of the acid, and does not decompose during the re- | made. The Behrens engine may be driven by steam or 
mainder of the blast, It is during this stage of the process | water, or, with power properly applied externally, it can be 
that the remarkable heat of the conversion is developed. It | employed as a pump. The pistons are attac to two 
will be remembered that when silicon oxidises it takes up | parallel shafts, _ a as to rotate in opposite directions 
three equivalents of oxygen. Carbon takes up only one in | at the same velocity; the form of these pistons being that 
this process, becoming carbonic oxide. It is a common error | of segmental rings concentric with their respective shafts. 
to suppose that any great quantity of heat is generated by | Their outer arc-formed surfaces are fitted to rotate within 
the combustion of the carbon, that is, as com with that two parallel bores, which have a lateral communication in 
derived from the silicon. An e t discussion of this point | the same cylinder or casing, while their inner arc-formed 
will be found in the November number of Van Nostrand’s | surfaces are fitted to rotate around two stationary bosses, 
Magazine, vol. i. (1869), translated by me from Le Genie | concentric with their respective shafts, and the bores of the 
Civil, being the remarks of a distinguished French metal- | cylinder. The axes of the shafts are situated at such a 
lurgist, M. Jordan, before the Society of Civil Engineers of | distance apart, and the fixed bosses are so recessed that the 
France. The heat generated by the silicon burning to silicic outer arc- formed face of the piston of one shaft fits the 
acid will be found by the application of the coefficients and | recess in the fixed boss which surrounds the other shaft in 
formule of the mechanical theory of heat to be from two and | such manner as to prevent the steam or water from passing 
one-half times to three times greater than that generated by | between the piston of either cylinder and the boss of the 
the burning of the carbon to carbonic oxide. Another cir- | opposite one. The induction eduction pipes are 
cumstance of importance is that the silicic acid remains as | in opposite positions, where the two bores of the cylin 
a dense fluid in the converter, no part of its heat being lost, | meet. In employing the engine as a steam motor the steam 
except such as is carried out of the converter by the atmo- | acts upon the piston of each shaft alternately, while the 
spheric nitrogen, and none is rendered latent by converting it | piston not operated upon serves as an abutment. 
into vapour; while the carbon is vapo » & physical | Fig. 1 is a ive view of the engine; Fig.?2 is a 
change absorbing much heat, and the vapour thus formed is | pective view of the engine and pump combined; Figs. 
carried out of the converter at very high temperature. | 3 and 4 are sections showing the internal arrangement ; 
Hence will be seen the necessity of employing irons contain- | and Fig. 5 is a 
ing high percentages of silicon. At least 2 per cent. of this | shaft. In Figs. 3 and 4, A is the cylinder, the bores of 
element is essential, any less oy being insufficient to which, a, a', are parallel and cylindrical, and in intersectin 
te heat — ¢ to keep the iron thoroughly liquid and | each other form a lateral communication; ¢, c', are fix 
uent until the of the casting process. It is often as- | cylindrical bosses concentric with their respective bores. The 
serted that irons for t conversion must be “grey | heads of the cylinder are also bored, concentric with the bores 
irons,” as they are called, i.¢., irons rich in carbon. Now, | a, a', for the piston shafts, C, C!, which also ———- 
—-> this happens, as a rule to be true enough, it is apt | and fit concentric bores in the bosses, ¢,c'. The shafts, C 
are 








to to misapprehension. The fact that Bessemer pig- 
irons carbonised varieties isan accident, and not an 
essential feature. What is essential is that it should contain 
a of silicon, and very little—indeed the least 
possi sulphur, phosphorus and manganese. Now, a 
pig iron oe nape tapered =e bes sulphur or man- 
ganese, is pretty sure to contain a high percen of carbon 
as all smelters are aware. This fact is a feature of the blast 
furnace, and almost without exception. If an iron could be 
produced with much silicon, a little carbon, no phosphorus, 








| 








also fit against the ends of the bosses, c,c. The sides of the 
bosses nearest each other are recessed for the passage of the 
pistons, each recess being formed to fit the outer arc of the 
i which rotates round the other boss, thereby prevent- 
ing the escape of steam between the boss and piston. B is 
the induction pipe, D the eduction pipe. The steam enters 
through B acts upon the piston, E; E’, acting as an 
abutment, E is driven in the direction of the arrow, and the 
—_—— to it drives E in the opposite direction, as 
wr by the arrow. This action continues until the forward 
end of the piston, E, passes the induction opening, when the 
steam acts upon the other piston, E', and causes a continuous 
revolution, whilst the rotation of E, which acts as an abut- 
ment, is produced by the i The steam escapes in 
front of each piston alternately, as the spaces in front of the 
pistons are brought in communication with the opening, D. 

The engine can be reversed by letting steam through the 
opposite opening, which can be done by connecting the steam 
pipe and exhaust pipes with a suitable casing, and providing 
& common slide valve so arranged that by shifting it the 
steam can be passed through the engine in either direction. 

ine can also be worked oe seg by putting a 

valve into the induction pipe close to the cylinder, and 

this valve may be worked by an eccentric from the shaft. 
In such case a fly wheel would be required. 

Fig. 2 is an engine and pump combined, both fixed on the 
same bedplate, and both precisely of the same internal con- 
struction and of the same as shown in Figs. 3 and 4. 
A is the engine, B the pump, ¢ the steam pipe, d the exhaust 

ipe, ¢ the induction pipe to pump, and / the eduction pipe. 
Gadienees from the ate of the two pistons of the engine 
are those of the pump, and the same pair of spur wheels that 
are necessary for the continuous revolution of the engine, are 
fixed midway between the two cylinders, and thus serve for 
the 

tis not necessary that the engine should be used to drive 
the pump, as any other power may be employed instead of 
the engine, the means of propulsion being communicated to 


ive view of the piston with its | either one or the other of the pump piston shafts, or a belt 


wheel may be used in place of the fly wheel represented. 

These pumps have been found to give excellent results, and 
they are es adapted for use in breweries, a re- 
fineries, and gas works. They will pump hot beer, thick mash, 
cold or hot molasses, and ammoniacal li i 
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LOCOMOTIVE FOR THE I@l 
CONSTRUCTED ON THE PLANS OF. MR. ROBERT F. FAIRLIE, BY THE FAIRLIE EY 


(For Description see 
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IGUIQUI RAILWAY OF PERU. 


:LIE ENGINE AND STEAM CARRIAGE COMPANY, HATCHAM IRON, WORKS, NEW CROSS. 
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GOVERNMENT SHIPBUILDING ON THE TyNE.— Another | Republic to survey the passes of the Andes with reference to 
war-vessel of the Cerberus class has been ordered by the | the construction of a railroad between that republic and 
Government to be built by Messrs. Palmer and Co. (Limited), | Chili, reports that the most eligible pass, under cireum- 
at Jarrow-on-the-Tyne. This firm are fitting out an iron- | stances, is the Planchon or Teno, and he indicates the route 
elad, the Swiftsure, for the Government, and will launch a | from Buencs Ayres to the Teno station on the Santiago and 
ship of the same description on the 28th inst. Messrs. C. | Curico Railway. The elevation is 3300 metres. The most 
Mitchell and Co., of Low Walker, on the Tyne, will com- | difficult part is that in the Vargara ravine, where there is a 
mence immediately to build two iron gunboats of the Staunch | difference of level of 790 metres in a distance of 10 kilo- 
class for the Government, for harbour defence. Each of | metres, which gives a of 70 in 1000. The length of 
them will carry a gun of very heavy calibre. the road by the line indicated will be 1651 kilometres, and 
ite cost is caleulated at $26,000,000 for the Argentine divi- 

Proposzp RaiLzoap across THe AnpEs.—The engineer, | sion, and $6,000,000 for the Chilian, and the time requisite 
Mr Rosetti, appointed by the Government of the Argentine | to complete the work is estimated at four years. 





THE FAIRLIE LOCOMOTIVE “TARAPACA.” 


CONSTRUCTED BY THE FAIRLIE ENGINE AND STEAM CARRIAGE COMPANY, HATCHAM IRON WORKS. 
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Four weeks vide 
141 of Prpertie gh nol 
gave some particulars of the 
trial, at the Hatcham Iron 
Works, of the Fairlie loco- 
motive “ Tarapaca,” and in our 
present number we publish en- 


i 
ue 
E 

i 


bailt on the Fairlie 3. neon 
ican in our former 
the “ Tarapaca” has 

been built for the Iquiqui 
rig of Peru, «@ line of 
8} in. belonging 

t> Messrs. Montero Brothers. 
, Rome be em thle Hes on tntinn 
6 extending for « 

length of 11 miles, and the 
“Tarapaca” has been built to 
take a load of 150 tons up 
thie gradient, a duty which, as 
we shall show presently, will 
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reference, however, we give the 
principal dimensions in a tabular form as follows: 


ft. in. 
Number of cylinders ... «- Four 
Diameter of cylinders ove ove 1 3 
Stroke es eos ove 9 
Distance apart of centres of cylinders ... 6 
Distance between centres of valve spindles 2 il 
” ” ” motions 2 y 
Distance of centre line of exhaust port 
from centre of driving axle ... i 2 
Inclination of cylinders «we lin 32 
to of steam and exhaust ports _.... 1 
Width of steam ports... ove oo 0 
~ exhaust ,, «+. «0 aso 0 
Lap of valve eee eve - 0 
Travel of valve in full gear... ole ¢ 
Length of connecting rods between 
centres... eee ose 600 7 
Transverse distance between centres of 
coupling rods « ese eee 5 
Diameter of wheels ... ae =e 3 
Wheel base of each bogie ove ee 
Total wheel base ... ose veo re 
Distance between centres of bogie pins... 20 
Total length of each bogie frame 14 


Total length of engine over buffer beams 88 


oog°o ° Leo BAL OSCUH aan a LS Pd 


Transverse distance between bogie frames 4 
os " carrier frames 4 
Distance between centres of axle bearings 3 
Diameter of axle bearings... 0 
Length ” ” aoe ove 0 
Diameter of boiler barrels inside largest ‘ 
lates ose ove ms 1 
Length of each boiler barrel 10 
Po tubes pons eo jon. ae 
Number of tabes in each barrel 130 
Length of firebox casing eos ose 8 
Total length of boiler between smokebox 
tube plates ove ose oo 
Height of firebox casing eos 6 
Width of firebox casing at ends 3 1 
” » centre 4 
Heating Surface: uare feet. 
= Fireboxes ooo ove 7 126 
Tubes ave one 1500 
Total eee 1625 
Firegrate area ose 


vos 21 
Contents of tanks ove 2200 gallons 
Weight in working order 60 tons equally distributed. 


As we pointed out in our former notice, the main features 
in the construction of the “Tarapaca” are similar to those 
which have been adopted by Mr. Fairlie in all his later 
engines. The boiler is carried by transverse bearers of 
suitable form, which extend under each barrel near the 
middle of its length, and connect the pair of ‘‘ carrier” frames, 
which pass along the sides of the firebox casing at a higher 
level than the bogie frames. These carrier frames serve to 
connect the two bogie pins, and they serve to transmit any 
thrust or pulls from one bogie to the other, thus relieving 
the boiler of all strains of this kind. Besides being con- 
nected by the transverse stays, already mentioned as being 
those on which the boiler rests, the carrier frames are 
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further stiffened by plate stays, which extend from side to 
side close to the end of the firebox casing, as shown in the 


sechon. 

The bogie pins are of gun-metal, and they have each a 
flat bearing | ft. 8 in. im diameter, this area of bearing sur- 
face being, however, diminished by a hole 6} in. in dia- 
meter at the centre. As shown in the longitadinal section 
the bogie pine are hollow, and the manner in which they 
serve to conduct the steam to the steam pipe leading to the 
cylinders wili be clearly seen by an inspection of that view 
and of the transverse section on the present page The 
lor gitudinal section also shows the manoer in which the ex- 
baust pipes are connected with the blast nozzles in the 
smokeboxes, The arrangements adopted for giving the 
necessary flexibility to the steam and exhaust pipes are 
altogether very simple, and they promise to answer well. 

Each bogie frame is stayed transversely, first, by the 
buffer beam; secondly, by the casting connecting the 
eylinders, of which we shall speak presently ; thirdly, by 
the system of direct transverse and diagonal plate stays 
supporting the casting on which the bogie pin rests; and, 
fourthly, by a strong cast-iron transverse stay at the end 
next the firebox. This latter stay is curved on the side next 
the firebox to an are struck from the centre of the bogie 
pin, and its epper flange or table has formed in it a slot 
curved to an arc struck from the same centre, as shown in 
the plan. Through this slot there passes a pia which serves 
to connect the bogie frame with a plate iron bracket on the 
boiler, there being placed on this pin a number of india- 
rubber rings, disposed so as to resist either an upward or 
downward strain, as shown in the longitudinal section, 
This arrangement of india-rubber spring» serves to steady 
the bogie frame, and check any tendency to “kicking” 
which may arise when the engine is pulling bard. The 
bearing springs transmitting the load to the axles are all 
arranged inside the bogie frames, as shown in the various 
views, and are readily accessible. 

It will be noticed that that axle of each group which is 
next the firebox is the driving axle, the connecting rods 
being coupled to it. The link motion is of Allan's straight 
link class, and the eccentric rods—which are rather light 
by~-the- bye—are cranked so as to pass respectively above 
and below the central axle of each group. The bell cranks 
through which the reversing of the valve motion is effected 
are carried by brackets from the carrier frame, and being 
at no great distance from the bogie pins, the extent to 
which the bogies move laterally beneath them in traversing 
any ordinary curve is not very great. To allow of this 
motion taking place without interfering with the reversing 
arrangements, however, the ends of the links leading down- 
wards from the bell cranks are made spherical, and are 
grasped by suitable cups at the ends of the horizontal arms 
of the bell cranks, and of the reversing arms on the weigh 
bars. The weigh bars are carried by bearings on the 
frames of the bogies, and as they thus move with the latter 
the connexions between them and the link motions are 
made in the usual way. The reversing is effected by a 
screw placed at the side of the firebox, this screw being 
furnished with a hand wheel at each end. The reversal of 
the engines of the two bogies is of course effected simul- 
taneously. The regulator valves by which steam is 
supplied to the two engines are also connected and moved 
by a single lever conveniently arranged. 

We have already mentioned a casting by which the 
cylinders of each bogie are connected, and on this point we 
desire to say a few words. Keferring to the plan, it will 
be seen that the cylinders are cast distinct from the steam 
chests, each pair of the latter being made in one casting, 
which extends from frame to frame, and, moreover, pro- 
jects through the latter. To the projecting faces the cylin- 
ders are bolted by suitable flanges. A little more metal in 
the shape of horizontal flanges might, we think, have been 
advantageously put into that portion of casting between 
the two steam chests, although the absence of these flanges 
is perhaps compensated for by the horizontal plate, which, 
in each bogie, extends from frame to frame above the steam 
chests, If the connexion between them is made sufficiently 
strong, a pair of steam chests cast together in this way 
form a good base for the cylinders, and the arrangement, in 
fact, although leas weighty, bears a strong resemblance to 
the cast-iron saddle for carrying the cylinders, which has 
long been successfully used in American locomotive practice 

Of the boiler we bave already given the principal dimen- 
sions, and its construction is clearly shown by the various 
views we publixh. There is, as will be noticed, an inde- 
pendent firebox to each set of tubes, these fireboxes being 
both fired from the one side of the engine. The boiler is 
fed by a pair of injectors, which are placed on the driver's 
side, or, in other words, that side on which the reversing 
gear is situated, 

The water is carried in wing tanks, as shown by the 
perspective elevation on the present page, and on one side 
these tanks are sborter than on the other, so as to afford 
room for the coal bunkers, these latter carrying 2 tons of fuel. 
The engine is provided with a brake on those wheels of each 
bogie which are next the firebox. The general effect of 
the engine is excellent, and, as we stated in our former notice, 
there is nothing about it—notwithstanding its great size— 
which is suggestive of clumsiness or unwieldiness. Of the 
general design of the engine the perspective view, prepared 
from a photograph, which we publish on the preceding page, 
will give a better idea than words can do. 


| we spoke in our former notiee, and it will, therefore, only 
be necessary for us to remark here that the engine traversed 
the curves of 50 ft. radius with an ease and smoothness 
which left nothing to be desired. “The carves at Hatcham 
are of course quite exceptional, and on the Iquiqui Rail- 
way, for which the “ Tarapaca”™ has been built, the sharpest 
curves have a radius of 800 ft. It may perhaps be desir- 
able for convenience of reference that we should repeat here 
from our former notice a few particulars of the duty which 
the “ Tarapaca” will have to perform on regular service. 

This duty will consist, as we have stated, in taking a load 
of 150 tons up an incline of 1 in 26, eleven miles in length, | and 
and the work to be done may thus be approximately esti- 

mated as follows : . 


Gravity of engine and train eos ove 18,092 
Friction of engine at 18 lb. per ton... 1,080 
” train ” 10 ” ” eee 1,500 


20,672 


In order that this tractive force may be exerted, a mean 
effective pressure of 97 lb,.per square inch would have to be 

maintained in the cylinders, and we have no doubt this 
could well be done. Mr, Fairlie, indeed, considers that # 
mean effective pressure on the pistons of 100 lb. per square 
inch can be maintaiged, this giving a tractive force of 
21,480 Ib. or about 94 en Supposing the speed daring 
the ascent of the bank.to be 12 miles per hour, or 1056 ft. 
per minute, the work to.be done would eget: er 
21,829,682 foot-pounds per minute, or 661 effective horse 
power. Probably, however, the mean speed of the 
would be less than this, aad the horse power 


of course be proportionately reduced. On a level the/1 


“ Tarapaca” would haul a load of 2000 tons with ease. 
Altogether we believe our readers will join with us in 
the “ Tarapaca” as one of the most interesting 
examples of locomotive engineering which has been turned 
out in this country for some time past. The engine is 
of the most powerful locomotives in the world, and it 
moreover, te nt embrdiment the stam of erate | 
tion which Mr. Fairlie has for se many years past been 
advoeating with so much energy and perseverance. We look 
forward with mach interest to receiving particulars of the 
performance of the engine on its arrival at its destination, 
and we hope in due time to be able to place an account of 
these performances before our readers. 


FOREIGN ‘AND COLONIAL NOTES....; 

United States Steamers. — Contracts for 
revenue steamers for the United States Gov have 
been let as follows: An iron propeller of 350 tons for 75,00 
Pusey, Jones, and Co., of Wim mington, Delaware, for 
dollars ; two iron llers, each of 250 tons, to Mr. 
Bell, of Buffalo, New York, for 25,000 dollars ‘each 5 
iron sidewheel steamer of 250 tons to Messrs. 
Wood, of Camden, New Jersey, for 60,000 dollars "4 f 


Chilian Telegraphy.—Proposals have recently been madé 
to the Chilian Government for the establishment of 
lines alon Chilian coast, to be —— 
Islay, in — and te eonnect. therewith a line 
Lima. An Easich 3 company has solicited a 
the proposed line, but the terms have not yet been 
arranged. 


South Australian Ser ghrp 
now carried from Adelaide, seg Ne 
Aberdeen, a distance of 101 1 eee: oP 
may be divided into three sections, 
worthy is a part of the 
since ; the second portion is the 
line formally opened in 1869, and 
railway known as the igs 
named section commences at 
Roseworthy and Forrester’s ine, and its total 


miles. 


Newfoundland Slate.— Newfoundland produces 
slate. The extent of one of its beds is 23 non 
at present only three men work at 
slates per annum. I¢ is stated that 


however, 2000 might easily find wae in oe 


A Transandine ay oy ey 
Government of the Argentine 
possibility of making a Arye opti =a 
its report. The commissiones 
practicable, and estimate the, gost at i 
than was at first an 


Chinese Navvies. —Virginian railroad contractors 
Chinese labourers. The extension of the Chesapeake 
Ohio road is being undertaken with yellow workmen in pre, 


ference to black ones. 

The Ohio.—Certain “improvements” of the Ohio are 
about to be proceeded with. The work contemplated 
consists in building a dam containing 8500 eubic Fry 
of stone in the left channel of Iraggheoe =” at peg 4 8 island 
three miles below Pittsb ; in 
of gravel at Merriman's “cpple, Ete below 
burg; and in building a dam containin, g150 cubie anda of 
stone at Twin innate &5 miles below Pittsburg last 
congress appropriated in addition to $250,000 tor the Louis- 
ville canal but only $50,000 for the whole Ohio river. With 
this sum but little can be accom and almost the whole 
amount will be spent in the proposed dam at 
Brunot’s island. 


Quebec and Gosford Wooden Railway.—This line is ex- 


dock at hecknd land (Rem 
enrertig the 


they will have 4 ft. driving wheels 
The stroke is 2 ft. and the diameter 


.~ Active measures were at the last 
South Australian Government for 

a trans-continental telegraph line to 
for its construction in two 
}quantities of wire have 

an extensive order has 


for a further Notwith- 
See the Sen South Wales 


“Renan Railway.— Tenders have been officially 
invited for the three remaining sections of this line, all in the 
poe of New Brunswick. Section No. 21 is 25 miles in 

ngth ; section No. 22, 26 miles; i ‘ 

The contract for section No. 10 has been annulled, 
and tenders for that section are also invited. It is situated 
in New Brunswick and is 20 miles in length, 

Graving Took ot ee proposed to construct, 
pend pars Be (120,000L) can be raised, a gravin 

a) Mr. es = 


the second half 
it Cenis tunne! 


ie ees 


of Ai 
weo2ho hole, be aes Fan to be pierced was 
nee 7. aay age more one-third of a 
interrupt the progress of 
Ce The Se deialy plmeed’ie 7 miles 
pierced ‘ es 


aor maid ind Pleet-—The flect of the 
cruising in European waters has been 
across ys Atlantic of three addi- 
. the Brooklyn, ae the 
war previous —_ 

Plymouth, the 


Australian Toei - An Stenntanied 

i Society of 

Sew Sant ace mt opened ab Spay, August 16. The 
exhibition ballding—to w reference rn pny 


made under hie leal-—ce Gas companion of Oe ney about 
30,0004 ; it will be a permanent structure. 


North-Eastern Railway of Victoria.—The construction of 

| this line is proceeding satisfactorily. The first sod was 

turned by the Commissioner of Railways, June 20, and since 

sae bry the contractors have been busily engaged in pushing on 
works. 


Another Submarine Cable.—It is to lay a = 
marine cable between New Zealand Australia, A 
tion of the impending New Zealand loan of 1,000, l., 
upon which the Imperial Government has consented to 
guarantee interest at the rate of 4 per cent. per annum, is 
expected to be devoted to this project. 

© The French Iron Trade.—As may be expected, the French 
Wem trade has beon reduced to » deplorable condition in the 
departments of the Haute-Marne and the Moselle. 
Se hectic tonagn, Se eed. 

enterprise t are lysed. 

seen ona + a the the large measure 
of os a inane prevailed outbreak of hos- 


Persian Progress.—We have been requested by his Ex- 


; sence Moshia Khan, the Minister Plenipotentiary 


of H.LM, rel ino of Persia, to ‘contradict the the 





- HAMER’S OSCILLATING ENGINE. 

To tux Eprron oy Enoinzenine. 

" Sre,—We notice in last woek’s Excivexnixe an engrav- 
and description of a with an oscillating, or 


, and we fully concur in 

would be handy for hoist- 
fact, for several years past we have used 
same construction for certain kinds 


ting meer. with extremely 


these engine very 
to Hang on roy § dosh ube int 
of reci; engine we 
a little ulty in getting a handy 
motion, but that diff 


been arrived at Sa ee soneen 
eee Sir, your obedient Servan J ts, 
ArpLeBy Broruens. 


14, 1870. 

nore ene ee by examine Mr. Hamer’s 

, they will discover an important difference 

SSteeen that genthenante plans and those adopted by them, 

Hamer tothe bee of eeyinrOnclating engine with 

Hamer to the base of thecylinder. Oscillating engines, with 

aay in cylindrical or conical trunnions, have no 

bt long been ened by Messrs. A and other firms, 

but such en differ from Mr. Hamer’s, although they may 
be fitted with a similar reversing valve.—Ep. E. | 








Of the trial of the “ Tarapaca” on the “ ring” at Hatcham 


ee se ae yyy nen leone ete teen It is 
i miles im length. The weight of the engines to be used 
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THE PORTSMOUTH DOCKYARD 
EXTENSION .WORKS. 
(Continued from Pag oe ae 

Two thousand feet to the north of the mudlands 
reclaimed by the Admiralty for the Extension 
Works lies Whale Island, standing above the tide 
level, upon the sh ws of the harbour and sur- 
round i rae inlets, whick branch 
off from 
of Portsea 
and it was coh 
posit of the ; 
the different basins and 
ever, Was not arriyed at 
tive plans had been 
the removal of spdif 
to commencing the excay, s, an embankment 
about 2000 ft. inJength,.of timber piling, with chalk 
protecting face, was constructed, the ends resting 
on the north and south corners of Whale Island, 
and enclosing a large area, to be devoted to the 
os of excavated material. The embankment 
was made, and is te be maintained by the con- 
tractors daring the progress:of the works. This 
huge spoil bank is connected with the works by a 
temporary line of railway, carried over the shallows, 
upon timber staging, an and over the Fountain Lake, 
by a swing bridge of iron. After leaving this 
viaduet, the line branches out over the works, so 
that the earth wagons can be moved to any place, 
and transferred direct to theIsland. About thirteen 
miles of this temporary railway are spread over 
the works, Seven contractors’ engines are em- 
ployed in the conyeyance:of excavated material 
to its destination, and in bringing back the empty 
wagons. Alt there ‘are 53 steam engines to 
be numbered amongst the contractors’ plant, repre- 
senting an aggregate force Of 500-horse power, and 
including six pumping engines, and.a number of 
steam cranes, pile-driving machines, &¢. But, po 
mechanicai , ap sarth betng filled into he in use, 
the whole of the éart into the wagons 
by hand labour. Of course the npmber of Rg Sst 
employed in connexion with the works 
siderably ; the. average, however, may, be. 
about 2000, of whom half are 
works, from one’ to*two hunts in’ 


oyed u the 
quarries, and the remainder at ‘the Fors 


in Cornwall. prea 
Before roceeding, with ang detailed. 
of the Soska! we may allude to. anathor and wry im 
portant force oeotpied upon the extension, At 
conmencement, 400° convicts were € iployed 
thig. number has, Been incre rt 
818 are fully occupied. At first they oy eng 
in pulling down the rev etment walls, pad. ; 
the stonework to the site of the mew 
place of the one pre viously iy a ' 
Battery, and to the new boun ir 
will be remembered lar 
terial was worked in, T 
land acquired by the Ad 
with débri¢ from the ram 
roads antl railways were laid 
the Specimen walling erecte 
were let, was also built by t 
a employ them upon the easterm: 
staging for which they ha¥é 
mvVict labour, however, ia” 
ably utilised in the manufact 
tiiiitely happened that the 
—_ Of the excavation is ofa 
le for brieks, and this Ying “Tae 
of arse obvious that a gréaf ecohom 
if a large force of copy , abou! 
mo to work upon the ground. Age 
as 1865 a part of the ~ action 
lan published last wee get ap 
Bre teen ture of bricks, acd Lae were er ou 
the positions draw apon the plan. "This: res 
ment, howeVét, was.soon givéh fip, 0% 
constant ¢ofteplaintsof the nujsédace 
kity#)and'the threats on the part of the 








®everal alterna- 
and the —- of 


*revious 







% 


description | sating for the large 


e 
ce 


tended to produce 20,000,000 of bricks annually, 
and this number was exceeded d the seqson of 
1869 by 60,000, the annual 
vious four years having 
amount, in consequence of the full 
brickfield not being developed. 
each season a great part of the force employed in 
the brick manufacture is, of course, thrown out of | and 
work, and a number of the hands so left at liberty 
are employed in anes ar ae lay. 
ensuing season ; in this manner sufficien 
for working u during the year is accumi 
put into good condition. The necesag 










and alterations in the plant of the brie field th 
end of each season give employment also to & 
number of the convicts, whilst others 4 set to 


work upon the road which is to run al 
whole of the works just inside the houm 
a road 40 ft, Pein. 


serted into a handsome with # double 
row of treas. : Maas 

‘ i oa Nii ibiliieaiea whilins © é 
‘avour h construction of these 

works. walls were aa good 
as might < wished, “was no serious head of | 


water to iia witha the ma ae ee Se ‘habe 


wallg,.. 
vely small, a near and saree site w 
found for depositing the excavations, an unlimi 


pop Rid clay suitable for brickmaking is on the spot, 







means Of making those bricks at the. 
psig tha ce y to hand, It may be 
o "ssn tha ov of curs oats ; 

per thousand. Undersueh fayonr.. 

lable vg circumstances, and under See 






rag 8 eens of so oe hadron 

r. He ood, it is not to be won 

the poor! are executing waite - alone! as 
designs y and in the best 


it a part of the con ie ny by he 
terms of their ement, to: 
imi Or relay op ng site fe fon 








Ad z o. ta 

comics 
to atl et =a Ae help 

in the engraving on page 904 


the “outer or Harbour 
hed nO section of this re- 

¢ n is so similar to 
‘for the Basin Wharves, 
tratood by the description 
“the wall from the coping 
piligg at the foot is 
ung wall for the 
eer presently, and 
ight) water ordinary 
high ‘water ordinary 
above Jaw water ordinary 
Med upon piles 
Mi.in five rows 
ize, These piles 
meter, and 





= att 


<3 
and conerete, Counterforts, 6 ft. thick, and placed 
at intervals of 20 f the wall, and are 
built with the back vertical, sothat the thickness of 
the wall is reduced onl by the amount due to the 
batter. ‘The wall itself, however, is diminished in 
wy, etn hg 


ae p prong en tes 








: ‘16f 
consists of four rows of beech vilea, ected 
tite ends with wrought-iron shoes, and carrying 
@8) 4 8ystem of longitudinal and cross sleepers, up to 
the level of which the concrete is filled in, and the 
brickwork commenced upon it, as in the larger 
walls. In advance of the front row of piles, 7 in. 
sheet piling is driven, and tied together at top by a 


timber waling secured to the sl beneath the 
wall by 2in. diameter bolts pl at intervals of 
about 8ft. The batter of the face of the wall is 
1 in 8, and the thickness at the top is 6ft., there 
being three steps of 1 ft. 8 in. each at the back of 
the wall, in the height. The bottom of the wall is 
protected by a concrete toe, as shown, 10 ft. long, 
and sloping down to the level of the bed of the 
basin. The facing of brickwork is carried up to a 
little below the level of high water ordinary neap 
tides, the rest being made in Portland stone ashlar 
work. A granite coping, 4 ft. wide, runs along the 
top. At the rear, counterforts placed 20 ft. apart 
strengthen the wall, which is built of brickwork and 
concrete, while the backing is made of clay taken 
from the excavations, 

3. The entrance between the Fitting Basin and 
the Harbour. The details of this entrance, the 
position of which is indicated upon the mew plan, 
are shown in Figs. 4, 5, 6, and 7 on the two-page 
engraving. ‘The distance from coping to coping be- 
tween the Harbour and the Basin Wharves is 70 ft., 
and the width of the entrance at the top is 83 ft. 
The walls are curved round as shown in the plan, 
Fig. 5, 80 that the breadth of the masonry forming 
the entrance is 44ft., of which 14 ft. in the centre 
is occupied by the groove for the sliding caisson, 
with which the entrance is closed, the invert on cach 
side being 15 ft. wide; on the outer side, also, an 
apron § ft, wide stretches across the entrance, ‘The 

width of the entrance at the coping, level is re- 
duced by the batter of the walls (1 in 8) to the in- 
vert, which is made with granite, while the caisson 
grooves are laid in Portland stone. The founda- 
tions are made in the usual manner with round beech 


. | piles and concrete, while a row of sheet piling follows 


the outline of the wharf walls and entrances on both 
sides. The side walls of the caisson groove, which 
extends back for a distance of 88 ft., ave of brick- 





york set in cement, and vertical, as thown in Fi igs. 
pt at the end, where the usual slope of 
' ste fhe sr In Figs. 4 
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of tlie vicmityeto apply for am inj Rive 
of » pero were therefore — ae I 


thé ones previously used, an 
tionéd that, apart from the a 
working them, their econom aid 
oe ‘$gel is so considerable th 

‘first cost was recoveredt Biter e 5,000,000 = 
had been burnt in then’ “Ey éor witl 
tbo Ins are six of Porter's @ 






a batter B 
gement & 


spring ¢ 





is in Port 
























DANES MAS AAS ESSA AEE 


AT PORTSMOUTH. 


ORKS 


ENGINEER-IN-CHIFF. 


W 


N 


NSIO 





+ 


-NGINEERING. 


F 
XT 








E 


z 
S 
~ 
> 
7 
> 
x 
cS 
x 
= 
a 
& 
ws 
~ 
~ 
% 
- 
.= 
= 
. S. 
~ 
. 
* 
~~ 
~ 
_ 
~~ 


D 


_ 
= 
ta 
1c 
a 
< 
_ 
= 
4 
<> 
[4 
=) 
z 
< 
a 
v 
cS 
o 


DOCKYAR 


> 
4 


THE 












Serr. 16, 1870.) ENGINEERING. 205 











Kos on _ 
CS ee ee » Mee Se 


> Oy 


PUMPING AND WINDING MACHINERY AT THE CASTLE PIT, SOUTH WALES. 
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PUMPING AND WINDING MACHINERY. 


On Pumping and Winding Machinery at a Pit belonging to 
Mr. R. T. Crawshay, named the Castle Pit.* 


By Mr. Gronez Corr Pearce, Cyfarthia Iron Works, | perform the domn oe by their own weight, which is con- | furnished with a steam-valve and discharge-valve i 
Merthyr Tydvil. eet . | siderably more than the water load, the excess of weight | into and out of the bottom of the cylinder. They are work 
Havise been requested to give a description of this | being balanced as much as necessary by making the crank | by two separste eccentrics, so that the steam valve gan be 


machinery, the writer has done so as far as time will og end of the beam much heavier than the pump end, and by | made to cut off the steam at any part of the stroke required. 
Fig. 1 is an elevation of the pumping engine, where it | using a eyes Prgms y top The stroke at the pend | The nozzle is arranged to admit the waste steam to the top 

* Paper prepared for discussion by the Iron and Steel In- | is 8ft., but at the crank the stroke is 13 ft. 4in., whi gives | of the cylinder, during the down stroke, to keep it hot. There 
stitute at their meeting in South Wales, September 6, 1870. | the crank end considerable leverage and helps to balance. are two valves in eddition to the working valves, moved by 
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screw-handles, to shut off the supply of steam and to regulate 
the discharge. All these valves are “double beats.” The 
diameter of the piston is 68 in., and the ire of steam in 
the boilers is 40 Ib. per square inch. rim of the fly- 
wheel is 26 ft. diameter over all, and weighs 37 tons. The pit 


ie 383 yards deep to the bottom of the sump, but the pumps 
279 yarde, igen adit. 


only raise the water 

There are four lifts, and all 
plungers ~ diameter, be Sa ay 
valve-box 
so that, in et eS eae , 
the lower colwma, thus turning i§ imte a temporary lifting 
pump. The valves used in 
valves, madeof gun 
iron bolts 18 £% ke 


receive the 


+} in. 5 

As it is necessary to place the plangers close to the main 
pump rod to make the set off as as possible, there is bo 
room for cisterns, so the water is delivered, from one pump 
to the next by means of lodge rooms formed in the side of 


the pit, as s yin Fig. 3. : : 
The shape of the pit is oval, 22 ft. 8 im. lomg by 12 ft. wide, 
with a brattie daring the winding the pumps. 
A space is left vacant between the wy hn pumps, lange 
enough to repaip or change an p-work wit 
out interfering with the windiog. The Sie aed for the 
cages are reilaig 18 ft lengths, means of chairs 
to -ak stumples every 9 ft. 
lhe winding engine, Figs. 4and 5, has.eylinders 36 in. 
diameter, and co o> con @ieam at 45 }b. 
r square ineh. piston are guided by parallel 
Satie and the valves are worked by slot links, the valves 
being “ double beats.” There are fixed 
cylinders to ini 
furnished wi 
at the centre 
are used. 


writer has not had time to go into minute details ; 
if any member wishes. for further particulars, he will be 
happy to furnish them. 


ON THE GEOLOGICAL FEATURES OF THE 
SOUTH WALES Behl a 


, ek pals 
Fau/ts.—The most numerous io the fold gun from 
west to south-east, and vary in of i i 
ment up to 260 to 300 yards; others running i 
west ion, the amount of displacemen’ 
Pe on 

The test fault I have heard 
PembrcCeshige, which, in 1841, the .H. . 
one of the officers of the survey, wrote to me and descrited 
being equal t 2000 ft. or yards. 

The deepest pits now sunk are: 


ee Valley), Ebbw Vale Com- 
~~ P. o (Rhymney Valley), "Powell's 
u ryo eee on oo eee 
Ffochrhiw Olas py DovisisConge ny... 
¢ alley), Robert Craw - 

Bag, ~ raw 


Castle Pit, 
tion wer ), 3 ore Since 
‘0. 


— 
— 
a 


hay, 
and ( 


8 
Navi 
Dina é ve Re a 
and Co. | se. ee — 
Liwyn-y-fia (Bhondds Valley), Yianry Goal Com- 
pany woe oon wee see ne tee 
Biaen Rh Rhondda Valley), Messrs. Mary- 
e church aad eee Me ee eee 402 
e sectiog. Op the wall is compiled from sinkings and 
workings in the Taff Valley. x 
The upper part commences at the top of Messrs. Borker's 
Pentyrch Rhyd-yr-helig Pit which would be the highest 
ground geologs ly of any between Pontypool and the Vale 
of Neath, and passes through the upper Lantwit coals until 
the principal seam, the Mynyddysllwyn or Lantwit 
coal, is met at a depth of 176 yards, This is a very superior 
coal, and the best tor house and gas purposes, in the field ; it 


is worked along the grounds 
wood, Gelligaer, C 
and Bettws, in the Liya® Valley. 


through the Pennant rooke 


& €.8 8 & 


rhelig, Lantwit, Jardre, 
section then passes om 
edal—the steam and manu. 


facturing coals, and neat te lower shales and 
Kosser veins, Farewelkgoek, ifefens or Mountain Lime- | 


stone, to the Old Red Stone, whighmmay be seen 24 tv 3 miles 
North of Merthyr. 
Westward of the Taff Valley, 
considerably, and eastwards from 
nese 


res thicken out 
bgr they decrease ip 


ey : 
thiek qi) 








From M yovddysilwyn 
coal te bottom vein 
coal eee és 

From bottom vein te 
top of the limestone 

knew -f Innestone 
to top of old red 
sandstone ... «| 


* Paper prepared for discussion by the Iron and Steel In- 
stitute at their meeting in South Wales, September 6, 1870. 








are forcers with |< 


wear Pontypool, Black- | 


| The old red sandstone, comprising the Breconshire beacons, 
| 10 miles north of Merthyr, Sir Roderick Murchison estimates, 
| to be 8000 to 10,000 ft. thick ; and he writes, “ the grandest 
| exhibitions of the old red sandstone in England and Wales 
| in the tain of Hereford- 
| shire, and ig of South Wales, 
| the of one 2860, the other; 
i of the world which 
red rocks 80 ¢ 


e. 


HE 


: 


carboniferous i e is also seen sur- 
ing the Farewell Rock, 
near Lop ag it is covered by the 


rock in South Wales—the Lower Lias 


ik 
Fa 


limestone on the South Crop, work- 
for jead have taken place at different times for a long 
In. an vid lead mine at Cefnpwil-du, near | 

several coins were discovered. Half 


wes worked in Waun Fawr Wood, near 
on the Gold Mile, and 


a ago lead 

Risca; Jater near Caerphilly, ~~ 
Peniline, near Cowbridge. All these workings were in 
faults or fissure in the mountain limestone, which weng. 
| infillings with») “vein stuff,” probably of Permian oF 
Liasge age. ony 

Very recently, I believe, Mr. R. F. L. Jenner, of Wenyoe 


en eae roca pin estate, but I ex it 

wil fed pleo an “ infilling” of a fault, which, Pp 
if the Assure be wide, may contain a quantity of ore. 

The, coalfield is rich in fossils, or, more properly, organie 

Although scarcely any attention fs been giver: to 

them, the is most abundant, and. is now having the at- 

tention an 


eminent Some little notice 

was given to it by Lindley and Hutton, in their“ Fossil Blora 

of Great Britain, 1831-37.” : 
Fauna is perha fully described by the,late Mr. 

4, Salter, in the “ a Gevlogical 

3, Sire of Great 1861,” than any other 

e. 


remains, 


the remains of an air-b i 
Owen examined, described,,.and 


was first printed in the “ Geological Maga- 

zine,” vol, ii No. I, Jan en 1865, it was ~ in the 
last year’s Transactions of 
Again, in the latter end of 1868, beds of fossil shells were 





, | were to give one 


igneous rocks protrude in the south- | f 


Lee, we thte t 


Cardiff Naturalists’ Society. + } i 





y at ilitary 
indly undertook to deseribe and name them; 


is also published in the last Transactions of the 
Naturalists’ Society. 

I think I have now mentioned all the works on the fossils 

this basin, and I would desire to call the attention of 

workers in this large field, workmen, ts at 

, fessional men visiting them, as 

“tea more thorough examination 

’ and I believe it will ulti- 

i »goal and ironstone beds in 

\ will be mereteadily compared than they 
now ae. ty? eg tOnan 

Thromgh a cozsespondence» With same working colliers in 

Northumberland, I have been ableto compare the fossil fish 

remains of gur Bottom ¥ein, Pin Garur, or Cribbwfach coal, 

with a similar fish deposit over the equivalent coal in North- 

umberland. These.working men are not only collectors, but 

they have prepared and mounted for me a series of 

i ical slides, showing the scales; teeth, jaws, bones, 

fish remains of the olden time; and I believe the 

ddyallwyn coal can be 

ire; therefore, if 


wy se with past times, 
correspondence of Sir 
Kad Stradling, written to him June 29th, 1586, by Sir 
George Sydenham, of , Somersetshire, rela- 
tive to an “anvil” which been let or hired by Rx 
Hensley, of Selworthy, Somersetshire, to Thomas Sulley, of 
St. Athen’s, in for the term of one year, the 
rent for the year to be 8s. 4d., and if the said Robert, or any 
of his brothers, required the anvil within the year, then they 
8 warning, or notice, and an equi- 
statement to be made in the rent. 
In the Universal Magazine, November, 1765, an article, 
entitled a “ Description of Glamorganshire,” 
eontains this statement, “ ire has no manufac- 


tures. ‘ 

Before concluding, permit me to make one more remark, 
and thet in regard to our eee. Saree Map. That it 
i i map, BO One can deny. ve oppor- 

pte) it in Sent Nor mp beside our 
own di asi case in which 
an coqumted; yot.soch © long time hes clapecd 
since it was geologically \—thirty years ago—and 
this district has been so much opened up, that a new survey, 

is much needed. 
ins, Esq., of Harewood, Ross, the 


6-in. map : “ I believe 
useful ion which has 


nt’ to get this 

whole com- 
opportunity of 
mbled together 
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He 


heartily “ kick’ the Government until ha 
onailes un we ve 








To Inpra via THe Svez Canat.—The steamship Ol 
aptain C. T. White, one of the Red Cross Line to India 
ia the Suez Canal, has just made the 
to Caleutta in 42 days, including the 
and the time occupied in coaling. This is 
shortest run yet 
yi oa oo 
Tus Exportation oF Stem To AmERiIca.—The American 
pon (come ay “ Some po there was 
caused bya steel to America 
were ware sy ie a the invoices, 
the very customs’ duties at American 
resulted im the sending of a revenue agent 
make in ions, also in objections 
made 'tp steel invoices in the New York Custom House. 
examination of the is by 


pe ens ww ‘who et ny valuations than 


those stated in the invoies.,... From decisions of the 
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THE LOSS OF THE CAPTAIN. 
THE past week has been marked by the occurrence 


of a calamity which is without a parallel in the | 8 


annals of our navy. Early on the morning of the 
7th inst. H.M.S. Captain foundered off Cape Finis- 
terre, with almost all her hands on board, but 
eighteen having been sayed out of her crew of up- 
wards of five hundred men. Our readers have 
already been made so familiar with the details of 
the sad story by the accounts which have appeared 
in the daily press, that it is quite unnecessary that 
we should repeat those details here. With the 
lesson which is to be derived from the terrible 
prvcape pL Bet we have par, to do, and it is 
this of whic Y pe ir wordhee . 

The loss of the Captain. however disastrous, 
must not be viewed as an altogether unexpected 
event, Mr: Reed, the late Chief Constructor of the 
Navy, read a paper two years ago before the Insti- 
tution of Naval Architecta* upon the stability of 
low freeboard ships under canvas, and mooedl by 
a scientific investigation that, after inclining over to 
a certain angle, their stability—or their power to 
resist further inclination—became less and less, and 
after attaining a total angle not at all unusual with 
ships lurching heavily at sea, the stability ceased to 
exist at all, and such ships would inevitably capsize. 
At that time the Captain was to have a free- 
board of 8 ft., which might have been sufficient to 
have preserved her from this critieal condition even 
in the worst weather—al h we are not prepared 
to say that it would necessarily have done so; but 
with the increased immersion which the Captain is 
known to have possessed, the danger in question 
was i paiong eA vated, and was publicly 
pointed out by Mr. in his letters to the Times 
about the sg a of her sailing on her last and fatal 
voyage. these letters it was plainly stated that 
the blunder was aris, and that the stability of 
the Captain had become compromised—an expres- 
sion which, spe softened down Sg aka 
reasons, i enough of the 
condition of the ship. 4 “ uit 

When the news of the catastrophe was first 
received, it was not absolutely certain that the 
ship had been lost by ing, although that was 
by far the most probable form of the fatality, She 
might, however, have been sacrificed by the waves 


simply sven. —_ Lora aga and funnel | © 


casings, W uge and 
boiler hatches from inroads of the sea. In this 


* Vide page 385 of our fifth volume. 








as in that alread i this ship was 
shay Othe sad wad tant te crbagiion 6 ol 
scientific princi ap gets Swart hoc 
the Place. "The eviddnee of iy 
© Limes. e ce 
bas ast at voek any dadied Waits ak ie 
as to the exact manner in which the sad catastrophé 
occurred, and it has proved that the loss of the 
vessel is to be attributed purely to that want of 
stability which Mr. Reed long ago ted out to 
be a characteristic of her class. 


Post} Itis routy we known in certain circles that Mr. 
Reed offe i 


even a more strenuous ion to 
the rigging of low freeboard ships within the Ad- 
miralty than he did publicly, and it is no secret that 
the first steps which he took towards the resigna- 
— a his office arose undue on Mr. 
ilders's part to build more ships the C 
and to put Captain sgh ED arpa of Sideoont 
at the Admiralty. Mr. yielded on that 
occasion, but very soon after appointed his own 
son to the ill-fated ship as a mark of his confidence 
in her, and has, in the melancholy event, lost him 
in consequence. 
The simple truth is that neither Mr. Childers, 


nor Captain Coles, nor the Times new nor 
‘8 f a Fe 


any of those gentlemen who have 
strenuous advocates of low freeboard - sea-going 


209 ro knew whether they were safe or not; they 
@ | too that for granted, and could only see in Mr. | especial 
Reed's warnings and protests evidence of preju- 


dice and antagonism, A terrible penalty has been 
paid for their obstinacy, and a great public lesson 
taught at the expense of the lives of many gallant 
men, and at an enormous cost to the nation, 

_ It is only fair to ourselves that our readers should 
remember that we have never held but one language 
on this turret-ship question, and we are therefore 
entitled to speak plainly now. We have main- 
tained the extreme importance of not inflicting upon 
the turret system, as a system of fighting guns, 
the disadvantages which must result from asso- 
ciating turrets with unsound yy of ship- 
building. We have not joined in chorus of 
adulation with which the Ca herself was 
ted, believing her to em several very 
questionable features of naval architecture; and 
although we hoped that her strength of deck struc- 
ture and her want of stability would be discovered 
in time to avert a catastrophe, we have not doubted 
her unfitness to serve as a model for the futureships 
of our navy. 

It is out of mere bravado that some of the news- 
papers are calling out for another Captain to be 
forthwith built. No other such ship will be built 
in this country ; no other such ce as her loss 
involves will ever be offered by ignorance and pre- 
sumption at the shrine of science. Is it too much 
to hope that even our professional contemporary 
turned pale at the disastrous issue of a course of 
amateur war-shipbuilding which it has done its 
utmost to encourage ? 








THE BRITISH ASSOCIATION, 1870. 

Tur British Association for the Advancement of 
Science is now holding its fortieth annual meeting 
in Liverpool, the present being the third time it has 
honoured that city with its presence since the 
foundation of the Society in 1831. The two pre- 
vious ee mt io a. — oS ee as- 
sembled under presidency urlington, 
and 1854 when Lord Harrowby presided. The 


formal wee 78g > of the Association were opened 
on W apaiy Se ys ee gin 


committee, over which 
At this meeting the usual routifie business 
transacted, which consisted in the election of the 
sectional officers, and the reading and adoption of 
the re of the Council for the year 1869-70, and 
that of the Kew Committee. This over, the officers 
of each section proceeded to their several rooms to 
Siteaun ef pases an sanoting dep ni 
the i on : Te- 
port of te Council recommends, u economical 
rinci sa, ths copubtion of all oosienioas bebe Wt 
Kew bservatory and the British Association after 
the completion of the magnetic and solar decennial 
iod in 1872. The chief feature of interest, however, 
is the announcement that the Council have 
in obtaining the appointment of @ Royal Commis- 





general interests of science than they at t 
are, The Commiishdnans Sate UGE a conaiarable 


however, 
might have arisen 


vestigate and te u a given theory to the 
exclusion of other tific topics, a notice of 
which is to some extent looked for | the address of 


and we look to the further development of the sub- 
ject of which it treats for the advancement of 
medical science. With this result in view, we can 
cease to regret that the address was of less general 
interest than some by which it has been preceded 
It would perhaps be premature at this early stage 


of the ire to say that the t meeting 
of the British Association will be the least success- 


will require t improvemen 

shaiadeu of the contributions to enable it to rank 

as the most successful, those of yesterday being 
n the trite and well-worn subjecta of boiler ex- 


5 ere 
present to be no lack of papers, so that if we are 


its venerated president, Mr. Vignoles. t it i 
really and honestly to be feared that, as far as en- 
ineering science is concerned, the British Associa - 
tion has much fallen off of late years. From what 
cause, or from how many causes, we will not 
here stay to inquire. ‘That there is a cause is cer- 
tain, for the effect is evident; were there no reason 
for this why should it be that several engineers who 
could say much—and say it with authority, too— 
have contributed nothing this year to the section to 
which they, however, by their presence, lend their 
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may do it, and they may grow foolish more | samples of plates were cut from the plate parallel 
rapidly than they grow old. fe do not intend with the direction of rolling or crossways, he also 
this disrespectfully to the British Association ;| did not take the precaution of annealing the plate 
we have always done our best to promote its| before submitting it to these delicate testa. The 
interests, and we wish to do so still. We have| apparently unlooked-for behaviour cf the plates 
ever received at the hands of its executive the | seems, therefore, to find an easy explanation in the 
greatest courtesy, and we do so still. And we well-known fact that rolled or forged iron or steel 
would here especially thank the secretaries of the | on being heated for the first time contracts up to 
mechanical section for many little kindnesses shown | its maximum density, after which no further con- 
to us as professional journalists. But all this will} traction is effected by — changes of tempera- 
be of no avail for the good of the Association if} ture. The bars heated by Mr. Head followed the 
the Council or the Committees adopt measures which | same course to a limited extent at each successive 
re-act injuriously upon the main body. That we | heating, only the temperature being too low to pro- 
may not be thought as dealing with shadows or | duce the full effect of annealing at once, each repe- 
beating the air, we will at once refer to the rumoured | tition increased the effect proportionally, and this 
intention of the committee to prevent, as far as| would have continued until the sum total of all 
possible, the publication of papers read in the vari-| the successive amounts of contraction would have 
ous sections at their annual meetings through other | reached the total which the first proper anneal- 
sources than their own Transactions. Now it is|ing at a full red-heat would have effected imme- 
notorious that some six months clapse before these | diately. These properties of newly rolied iron and 
Tronsactions appear, and then always without the | steel were very clearly pointed out in the course of 
discussions which are often as valuable as the papers | the discussion by Mr. E. Williams, of Middles- 
themselves. In such case, where is the value of the | brough, and by Mr. Vickers, of Sheffield ; they are, 
papers to those who are not present when they are | however, generally known to scientific and practical 
/ and no one can attend more than one section | men, and should not have been lost sight of by Mr. 
Moreover, what becomes of the | Head while following an original course of experi- 


read 
at one time 


avowed object of the Association—the advancement | mental inquiry. The sum total of information 


of science? With such a consequence before them, | gained in that manner seems to limit itself to the 
who would spend the necessary time, and take all | conviction that boiler plates ought to be annealed 
the trouble incident to the preparation of a scientific before being used, and it is doubtful whether it 
paper? But, rerbum sap., we have said enough, and | required any special experiments to establish this 
in directing attention to this cause of dissatisfaction, | rule. We purposely limit ourselves in our remarks 
we may be the means of bringing others into notice, | upon Mr. Head’s paper to that portion which alone 

In writing as we have we would by no means be} has any reference to the properties or manufacture 
thought as desiring to throw cold water upon an | of iron and steel, because we do not acknowledge 


Association which has done so much real good for the propriety of introducing the subject of boiler 


science generally 

will gladly aid in promoting its welfare. But the | assembly of iron and steel masters who meet for 
truest friend is ever the one who will point out) the distinct and well-defined purpose of discussing 
faults when he sees them, not in a captious and | questions of metallurgy of iron and steel. The 
querulous spirit, but in an honest and disinterested | time at those meetings is so limited, and the sub- 
manner. It is in this spirit we have penned the | jects of metallurgy proper so numerous and im- 
foregoing remarks, deeming it better to look facts | portant, that the utmost discretion of authors and 
plainly in the face at once, than to entrench our- | the strictest vigilance of the Council ought to work 


SUBMARINE TELEGRAPHY—EAST- 
WARD HO! 

In a recent article (eide our number of June 24), 
giving details of the construction and submersion 
of the Falmouth, Gibraltar, and Malta cable, we 
alluded to the fact, relative to the extension of sub- 
marine telegraphy, that we should shortly have to 
call our readers’ attention to the carrying com- 
munication further eastwards. As a fleet of vessels 
has within the last few days left our shores carrying 
cargoes of submarine cables for the extension to 
Singapore and to Batavia, the present opportunity 
may not be considered inappropriate for describing 
the objects to be obtained, and the means used for 
their attainment. 

The works now in progress are for the submersion 
of submarine cables from India to Penang and 
Singapore, and from Singapore to Batavia: the 
former cable being the property of the British- 
Indian Extension Company, and the latter being 
for a portion of the work required for the British- 
Australian Telegraph Company. 

The British-Indian Extension Telegraph Com- 
pany made its tg towards the end of last 
year, and was brought out in connexion with 
the Falmouth, Gibraltar, and Malta, the Anglo- 





We wish it every prosperity, and | construction and proportions of boilers to an} 


selves in silence behind an unjust expediency. As 


a whole, and judging from the number of members | 
| remarks are not intended to detract from the actual | 


that are attending the present meeting, and which 
number is being daily added to, the British Asso- 
ciation maintains its position well. Such snecess, 
however, is only ephemeral ; to be lasting it must be 
based on conditions other than these, and to which 
we have already alluded. Whilst the British As- 
sociation is promoting scientific knowledge amongst 
its members, it must remember not to adopt the 
suicidal policy of excluding it from the whole world 
besides. 

Last evening there was a soirée and conversazione 
in the Free Public Library, and to-night there will 
be a discussion on * the scientific use of the imagi- 
nation,” by Professor Tyndall. ‘To-morrow, Satur- 
day, evening, there will be a soirée at the Philhar- 
monic Hall, to be given by Dr. Bickersteth, Presi- 
dent of the Liverpool Medical Institution. On 
Monday evening next, Professor Rankine will 
deliver a discourse on stream lines and waves in 
connexion with naval architecture. On Tuesday 
evening there will be a conversazione in St. George's 
Hall, and on Wednesday evening there will be a 
concert in the same building. Eight excursions 
have been arranged for Thursday in connexion with 
the Association. Liverpool, with her energetic 
mayor, Mr. Hubback, at her head, is doing her best 
to make the British Association heartily welcome, 
and in this she is assuredly succeeding 


THE IRON AND STEEL INSTITUTE. 

We gave, in our last number, an account of a 
part of the proceedings of the recent meeting of the 
iron and Steel Institute in South Wales, and of the 
papers read on that occasion. In following up our 
remarks with regard to these papers we have now 
to notice the paper by Mr. Head, of Middlesbrough. 
Chis somewhat lengthy communication is based 
upon some experiments made by Mr. Head for the 
purpose of investigating the causes of rupture of 
plain cylindrical steam boilers. Mr. Head found 
that a measured piece of boiler plate when heated 
to a temperature slightly below red heat, and after- 
wards slacked in boiling water, contracted sensibly, 
and continued to contract each time as the opera- 
tion was repeated, so that the contraction was 
direetly proportionate to the number of alternate 
heatings and coolings up to 100 operations of that 
kind. Mr. Head did not observe whether his 


| hand-in-hand to avoid any unnecessary digression 
into subjects of another branch of industry. Our 


| merits of Mr. Head’s paper, which is very interest- 


ling in itself, and would have found an appropriate | 
| place before a meeting of boilermakers or mechani- | 


cal engineers; but in the interest of the lron and 
Steel Institute, and for the realisation of the full 


and great benefits which we expect from that In- | 


stitution for the progress of scientific and practical 
|metallurgy, we must earnestly claim a_ better 
economy of time, and a more suitable division of 
labour, than to call together the heads of all 
metallurgical establishments of the United King- 
dom for the purpose of rediscussing the long settled 
questions of the relative merits of internally 
and externally fired boilers, and of the propor- 
tions of grate area and heating surface of different 
forms of boilers. We do not wish to place papers 
like those read by Mr. W. Adams and Mr. George 
C. Pearce upon the same level with Mr. Head’s 
paper. Such descriptions of objects of great in- 
terest belonging to the special locality in which the 
meeting is held, afford welcome and useful informa- 
tion to every visitor, and form an excellent comple- 
ment to the display of great works and other in- 
structive details to be gathered on the spot at which 
such a meeting is held. The visits to those great 
and celebrated works, which are the pride of their 
respective districts, and which form the a 
points of attraction for the majority of the mem- 
bers, require ap improved organisation and manage- 
ment on the part of the secretary and local secre- 
taries of the Institute. It is necessary to divide 
those large parties of visitors into groups, headed 
and led by appointed ‘‘ masters of ceremonies,” who 
have distinct information and instructions regarding 
the time allowed at each place, and the course to be 
followed by each group, so as to economise time, 
and avoid all unpleasant delay and disappointment. 
It is not necessary to point out any special short- 
comings or faults in the management of the last 
meeting in this respect. This would mar the im- 
pression of a complete success, which we are glad 
to maintain, and which the last meeting justly de- 
serves to leave on the mind of every one who was 
present on the occasion. The hints which we 
throw out for the future are easily understood, and 
they recommend themselves for being acted upon 
without requiring any further comment upon the 





past. 








Mediterranean, and the British-Indian Submarine 
| Telegraph Companies, with a capital of 460,000/., 
j}and with the object of laying a cable from Point de 
| Galle, Ceylon, to Singapore, touching at Penang 
|and Malacca ; a total length of 1756 nautical miles 
| of cable being required. 
| The British-Australian Telegraph Company made 
its appearance in the beginning of the present year, 
in connexion with the above-named companies, with 
a capital of 660,000/., and with the object of extending 
telegraph communication by submarine cables of the 
length of 1726 miles from Singapore to Batavia, and 
from Java to Port Darwin in Australia, from thence 
by a land line of 800 miles to Burketown in Queens- 
land, to connect the company’s system with the Aus- 
tralian system. Some alterations have, however, 
been made, the land lines will be erected by the Aus- 
tralian Governments, and as some time must elapse 
before they could be completed it was decided to pro- 
| ceed immediately with only the Batavian section, 
A change of plan was also made with the British- 
Indian Extension Company's intention. It was 
found, after correspondence with the Indian 
Government authorities, that it was advisable to 
| change the starting point of the cable from Point 
;de Galle to Madras. This consequently necessi- 
tated the manufacture of a greater length of cable 
|—a total of 1834 miles instead of 1756 being re- 
| quired. 
|” The contracts for the manufacture and submersion 
of both companies’ cables were intrusted to the 
Telegraph Construction and Maintenance Com- 
pany, who have not only completed the necessary 
cable, but have also had it shipped; and, together 
with an experienced staff, it is now on its way to its 
destination, where the two works will be carried out 
by the same staff. 
The cable for the Extension Company was 
divided into the following types : 
Miles. 
Shore end ase eee ove ove ove 20 
» 2 6a? ‘a ste aaa on 32 
Intermediate cable... ove ove oe 547 
Main o bee os ‘ 1235 
1834 
Owing, however, to the change of route having 
occurred after a portion of the cable had been 
manufactured, more of the second shore end had 
been made than was required by the alteration of 
route, and a less quantity of the intermediate cable 
was manufactured, so as to make the total agree. 
The conductor and insulator were the same 
throughout, the conductor consisting of a strand of 
seven copper wires of the total weight of 120 Ib. 
per nautical mile. This was insulated with three 
coatings of gutta-percha, alternating with three 
coatings of Chatterton’s compound to the weight 
of 175 1b. per mile, thus making a total weight of 
core of 295 Ib. per nautical mile. The conductivity 
of the copper was not to be less than 90 per cent. of 
pure copper, and the resistance of the insulator not 
to be less than 200 megohms per knot. The con- 
ductivity of the whole completed cable has been 
proved to be about 94 per cent. of pure copper, and 
the insulation about 50 per cent. above the standard 
fixed. There can be no question, therefore, that 
electrically the contractors have made a good cable. 
The core, as manufactured, was tested carefully 
at a temperature of 75° Fahr., after 24 hours’ im- 
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mersion (as is usual with all submarine cable cores), 
and then forwarded to the cable works, where it 
was first served with a good serving of jute yarn 
steeped in a preservative mixture, and then sheathed 
according to the type required. 

These types may be briefly described : 

Shore Ends.—Sheathing of ten No. 00 BB. galva- 
nised iron wires. 

Shore End, No. 2.—Sheathing of ten No. 2 B.B. 
galvanised iron wires. 

Intermediate.—Sheathing of ten No. 6 B.B. galva- 
nised iron wires. 

Main Cable.—Sheathing of fifteen No. 13 galva- 
nised best homogeneous iron wire. 

In each of these types the iron wires were pro- 
tected with two servings of hemp, and two coatings 
of silicated bituminous compound, the servings of 
yarn being laid on in opposite directions. 

In the heavy form of shore end a slight variation 
was made for the Madras shore end, to protect the 
cable more efficiently from the surf, a length of two 
miles being extra sheathed with stranded wires. 

The core intended for the Australian cable was, 
however, different to that which has just been 
described, the conductor consisting of a strand of 
copper wires to the weight of 107 lb. per mile. This 
was insulated with three coatings of gutta-percha 
alternating with three of Chatterton’s compound 
to the weight of 140 Ib. per mile. The gutta-percha, 
however, was prepared according to Mr. Willoughby 
Smith’s improved system, whereby the inductive 
capacity is very much reduced, allowing, conse- 
quently, an increased speed in transmission, and 
also the use of a less quantity of insulating material. 
This core is being much adopted in the submarine 
cables now being manufactured, and great advantage 
will doubtless be derived from its use. 

The core for this cable was served in a similar 
manner to the other, and sheathed into the several 
types of main cable, intermediate and shore end, 
being precisely similar in their sheathing and ex- 
ternal protection to the types of the British-Indian 
Extension cable just described. 

The respective lengths are as follows : 


Miles. 
Shore end cable see wee eve one 40 
Intermediate ... wae on oo --~ 1021 
Main... eee “ ome oad ose «18 

1769 


Of this cable, however, only a total of 579 miles 
has been made sufficient for the section between 
Singapore to Batavia. ‘The whole of this, of which 
20 knots are shore end, and the remainder the in- 
termediate type, have been coiled on board the 
Hibernia. 

This left on August 10 for Singapore rid the Cape 
of Good Hope. It is expected that the Hibernia 
will arrive at her destination about the end of next 
month, when, as soon as she can be got ready, pay- 
ing out will be proceeded with. 

The manufacture of the extension cable was 
commenced on the 8th January at the contractor's 
works at Greenwich, and completed on the 24th of 
August. Shipping commenced first with the 
Edinboro’, then with the Scanderia, and, finally, 
with the William Cory, these vessels being sufficient 
to carry the entire amount of cable. 

The disposition of the cable was as follows : 


Edinboro’. 
Miles. 
Shore end ... ae eiia oni 10 
Main cable aay oak ee 1024 
—_ 1034 
Scanderia. 
Shore end ... ene ost on 10 
- Bax'D: we ats ois 15 
Intermediate ice ou ee 279 
Main cable én «s on wan 
-—— 615 
William Cory. 
Shore end No.2 ... ais ies 36 
Intermediate don ens oe 249 
— 285 


Total 1834 miles. 

The dates of departure of the different vessels 
were, the Edinboro’ left on the 2ist August, the 
Seanderia on the 7th September, and the William 
Cory on the 8th September; these three vessels 
proceed to Singapore rid the Suez Canal, where the 
general rendezvous takes place. 

As at present arranged the expeditionary staff 
meet the vessels at the above-named port, and pro- 
ceed to pay out in the first place the Australian 
company’s cable in the Hibernia from Batavia to 
Singapore. Subsequently the paying out will be pro- 
ceeded with from the other vessels from Singapore 


to Penang, and from thence to Madras, where theY 
will arrive, it is to be hoped, successfully, and at 


a time when the surf will not be too great to/i 


prevent the landing of the shore end. 
The expedition is under the charge of Captain 
Halpin, commander of the Great Eastern, who had 


charge of jeying the British-Indian cable, and who} 
y 


is assisted an able staff of engineers. The 
electrical arrangements and charge during submer- 
sion will be under Mr. J, C. Laws, so well known 
in connexion with various cables, and we feel sure 
ah, — the charge s = and assistants, no 
ear need be entertained of the com in 

other than an electrically perfect oe a eesor ye: 

Throughout the whole course of manufacture of 
the cables the mechanical and electrical qualities 
have been carefully watched over by the engineers, 
Messrs. Latimer Clark and H. C. Forde, assisted 
by an a staff of engineers and electricians. 
During the submersion of the cable the companies’ 
interests will be watched over by Mr. H. C, Forde, 
who attends the expedition, and upon whose certi- 
ficate the completion of the whole rests. 

In a succeeding number we purpose calling atten- 
tion to the work when details are received of the 
successful completion of the whole; but so far as 
we have at present shown, great strides are being 
made for the extension of submarine telegraphy east- 
ward, ho! and towards bringing us into immediate 
communication with our relatives and countrymen 
at the Antipodes. It is with the sanguine hope of a 
perfectly successful completion of the work that we 
now take our present leave of the subject, resuming 
it when we are able to detail that success we so 
much desire to chronicle. 





THE DOWLAIS IRON WORKS. 

THERE are two things for which an ironmaster 
visiting the Dowlais works cannot help envying its 
proprietors : these are, the ‘' smokeless coal,” and 
the managership of Mr. W. Menelaus. In naming 
these two principal elements of success, we believe 
we have done justice to the general characteristics 
of the Dowlais works, and we may proceed, without 
further remarks upon that establishment as a whole, 
to describe some interesting details which presented 





themselves to our notice at the recent visit of the | P 


lron and Steel Institute to the Dowlais Iron Works. 
We commence with the Bessemer process. ‘There 
are six converters placed in a straight line in one 
large and well-designed building. The blowing 
engines are of the ordinary type of horizontal 
engines first designed by Mr. Bessemer. ‘The pig 
iron is melted in air furnaces, and an unusually 
rich spiegeleisen is selected and employed for “‘ tem- 
pering” the steel. The charge made in the presence 
of the members of the Iron and Steel Institute can 
scarcely have been a fair a of the every- 
day practice at these works. The workmen, pro- 
bably from a desire “to show off the fireworks,” 
charged a quantity of spiegeleisen into the converter, 
which made the iron work irregularly, and rendered 
the charge difficult to control. The consequence 
was, that upon the minds of the more experienced 
spectator the charge made the impression of being 
badly managed, while the impression upon those 
less intimately acquainted with the Bessemer pro- 
cess lacked tha¢ characteristic of beautiful order and 
easy control which is one of the most striking points 
of the Bessemer process. Fortunately for those 
members of the Iron and Steel Institute, there was 
another charge made on the following day at Ebbw 
Vale, which may properly be described as a model 
charge in every respect, and which must have given 
more than usual satisfaction to Mr. Bessemer himself, 
who was a conspicuous — at the great display. 
The Bessemer works at Dowlais are now being sup- 
plemented by a pair of Siemens-Martin furnaces, an 
addition which will in all probability prove highly 
useful, and will before long be employed also in many 
other great Bessemer steel works in this country. 
The mechanical appliances for cogging ingots and 
rolling rails we pro describing at a future more 
suitable occasion. We now pass to another novelty 
which was exhibited at Dowlais, viz, the Ellers- 
hausen process. On page 2) of our last volume 
we published particulars of this American process, 
and illustrated the plant employed. ‘The Dowlais 
works have made arrangements for putting this 
new process to a practical test under the per- 
sonal superintendence of Mr. Thomas 8. Blair, 
the representative of Mr. Ellershausen in this 
country. The rationale of the Ellershausen process 
is almost identical with that adopted by Mr. C. W. 








Siemens in his method of puddling by means of a 


equally free from reproach, 

Mr. Ellershausen mixes the liquid pig iron as it is 
tapped from the blast furnace with a quantity of rich 
iron ore, The ore is reduced to a fine powder of uni- 
form grain, and it is intimately mixed with the liquid 
iron by charging alternate layers of liquid iron and 
of powdered ore into a series of boxes which are 
set all round the circumference of a large turntable 
or revolving disc. The result of this mode of 
charging is the uction of a kind of concrete 
mass of iron and iron ore which can be subsequently 
submitted to further treatment in the manufacture 
of refined iron, and which contains the elements 
required for the decarburisation of the pig iron on 
the one hand and for the reduction of the ore on 
the otherhand. The conglomerate of ore and iron, 
or the ‘* Ellershausen sandwiches,” as these masses 
are occasionally called, are therefore no refined pro- 
duct as such, but only a mechanical mixture of 
materials which in a subsequent process ought to 
react upon each other in such a manner as to pro- 
duce malleable iron. In charging the conglomerate 
into an ordinary puddling furnace, for instance, it 
is expected that the iron will “‘come to nature” 
very rapidly, and without the exertion of any 
mechanical labour, It may also be expected that 
this conglomerate, if exposed to the steel melting 
yo sama of a Siemens furnace, will, without 
further working, reduce itself into a bath of liquid 
steel, or liquid malleable iron. ‘The conglomerate, 
if made of "a ig iron and pure iron ore, might 
also be employed for charging into the bath of pig 
iron in the Siemens-Martin process. Of all the 
above possibilities none have as yet been realised in 
ractice, The difficulties which present themselves 
under the actual conditions of work carried on upon a 
large scale are very considerable. Itis not possible 
to select materials so as to be under perfect control, 
and properly proportioned to each other in quantities 
and qualities of all the different elements and com- 
pounds which must be simultaneously acted upon in 
order to produce the desired result. ‘The tempera- 
ture of the liquid iron is not favourable to the reduc- 
tion of the powdered ore, and the presence of a con- 
siderable quantity of silica which will be found in the 
majority of the richer iron ores in this country will 
materially affect the wished-for results in the sub- 
sequent processes, and it is more than probable that 
the ultimate results will be the production of a 
large amount of black cinder or slag, being a rich 
silicate of iron, and containing probably all the iron 
belonging to the ore, and some further addition of 
iron which must have been abstracted from the pig 
iron itself in a complicated manner. There wili in 
all probability be a remainder of metal more or less 
refined, and capable of being hammered and rolled 
with more or less favourable results as far as the 
quality of the product is concerned. But this does 
not go far to establish the value of the process in 
practice. The Ellershausen process, even in its 
abstract rationale, has only one standing point, and 
that is economy of working due to a diminution of 
labour, and an increased yield as compared with the 
ordinary process of puddling. In cheapening the 
production of the lower qualities of wrought iron 
this process would have found a wide field of ap- 





plication in the immediate future, and perhaps for 
| some considerable time to come. This, however, 
| there seems to be little hope for, as far as we can see 
j}at present. Mr. Blair and his collaborators seem 
hardly to be sufficiently aware of the great enemy 
which they have to contend against in the two com- 
ponents of their raw materisis, viz, the silica in 
their ore and the silicium in their pig iron, other- 
wise they would perhaps have selected their ma- 
terials differently from what they appear to have 
done at Dowlais, where the last experiment was 
made in the presence of the members of the Lron and 
Steel Institute. In any case the process is still in 
its first stages of experimental progress, and cannot 
aspire to be among the practical realities of 
iron metallurgy, so far, at least, as ite application 
in this country is concerned. 
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NT 
From the Ellershausen experiment, which is ‘not 
yet” successful, we turn to another process once 
under experiment at Dowlais, and which has for a 
long time past been abandoned. This is mechanical 
pudiling in a revolving furnace. The history of 
these experiments was published by Mr. Mene- 
laus in a paper read before the Institution of Me- 
chanical | = abn at Paris in 1867, and in referring 
our readers to this paper, published on page 577 of 
our fourth volume, we only now remark that the only 
difficulty which prevented the success of this process 
in practice was the impossibility to find a lining for 
the furnace, which would stand the mechanical 
action of the masses revolving within at the high 
temperature required for carrying out the process. 
Since that time many years have passed—years of 
immense progress in metallurgy and pyrotechnics. It 
may be useful from time to time to remind the pro- 
fessional public of that one want which * stops the 
way” to progress in that direction. We will con- 
elude our remarks upon the Dowlais works with the 
following gratuitous advertisement: ‘‘ Wanted, a 
material for lining the revolving puddling furnaces 
at Dowlais to stand the mechanical action of the 
puddled iron revolving within the furnace at a tem- 
perature of nearly four thousand degrees.” 


NILS ERICSON, 

Ir is with great regret we notice in the Swedish Afton 
bladet of the Sth inst. an announcement of the death of 
Nils Frieson, the greatest engineer Sweden ever possessed. 
Nils Ericson, who was born in the year 1802, was the son 
of Olaf Ericason, an ironmaster of Langbanshyttan, and he 
was the elder brother of Captain John Ericsson, the cele- 
brated engineer, who has achieved so great a name on both 
sides of the Atlantic. During his lifetime Nils Ericson re- 
eeived many henoars at the hands of his Government ; but 
it is mot for these, but for his executed works, and his 


labours to promote the prosperity of his country, that his | 


name will be remembered by the people of Sweden. It 
was to his skill and energy that the construction of the 
system of State railways in Sweden was mainly due, and 
amongst the many important works carried out by him we 
may mention the reconstraction of the celebrated Trollhiitte 
canal, the docks at Stockholm, and the canal between 
Saimen and the Gulf of Finland. 
THE BRITISH ASSOCLATION. 
Secrion G. 

Yasrerpay morning the members comprising the me- 
chanical science section, or, as ft is called, Section G, 
settled down to regular work in the civil court in St, 
George's Hall, the acoustic properties of which court are 
very bad, and the light worse. The president of the section, 
Mr. Charles B. Vignoles, President Inst. C.E., delivered an 
inaugural address, of which we give a brief summary. 

The President, in a few brief and well-chosen observa- 
tions, referred, in the first place, to the present position and 
future prospects of the Association. He then remarked 
upon the coincidence between the date of its birth and that 
of the opening of the Liverpool and Manchester Railway, of 
both of which events he observed that the present year was 
the fortieth anniversary. He had taken an active interest 
in that railway, and forty years since he predicted the 
general extension of the railway system, which prediction 
he bad lived to see realised to an extraordinary extent. 
The President then passed in review the chief subjects 
which were to be brought before the section, and which 
might be classified under the following heads: Steam boiler 
Explosions, their Cause and Preventioa; Sewage and its 
Utilisation; Heavy Ordnance and its Improvement; the 
Stability of Ships; and the subject of Improved Small Arms. 
With regard to the subject of the stability of ships, 
Mr. Vignoles observed that it had received an additional 
and painful interest in the recent loss of the Captain and 
her crew. After a passing tribute to the memory of Cap- 
tain Burgoyne, the President stated that it was expected 
that the whole question would be fully discussed on Tues- 
day next by some of the most able naval constructors and 
shipbuilders in the country, a special paper being hoped 
for upon the subject. Touching opon the question of war 
material, the President said he hoped he should allay the 
fears of alarmists when he stated that in the event of war 
breaking out between England and any other State, or in the 
event of any invasion being threatened, the whole avail- 
able forees of the country could be concentrated at any one 
point, if desired, in forty-eight hours. In fact, the mili- 
tary service of England was perfect, the authorities at the 
Horse Guards and the War Office being in direct communi- 
cation with every outpost and military and naval station in 
the country. 

Having made these few brief observations, the President 
said he would introduce to the notice of the meeting the 
first paper on the list, the subject of which—the prevention 
of steam beiler explosions—was one on which the members 
would do well to bestow their careful and patient con- 
sideration. 

A vote of thanks to the President was proposed by Sir 
William Fairbairn and passed, and for which Mr. Vignoles 
thauked the meeting, after which the basiness of reading 
aud discussing papers was proceeded with. 

The first paper read was a report of the Com- 


| 


| 





mittee appointed to consider and report on the various 
plans proposed for legislating on the subject of steam 
boiler explosions, with a view to their prevention. The 
paper was read by Mr. L. E. Fletcher, chief engineer 
to the Manchester Steam Users’ Association, After 
analysing and discussing five different plans proposed 
to meet the point, the committee suggested that, 
by an inspection of steam boilers enforced by law, 
and nationally administered, either by a central steam 
board, or by aseries of district beards, a generous and 
comprehensive system would be secured. The above paper 
was followed by the reading by Mr. E. B. Marten of a paper 
on beiler explosions, this paper being succeeded by one 
by Mr. James Smith on mechanical stoking. Mr. Smith 
was followed by Mr. R. B. Grantham, who read the report 
of the committee on the utilisation of sewage. The distance 
which separates London from Liverpool, and the absence of 
any means of obtaining any knowledge of the character of the 
papers before they are read, sufficiently excuse our brief 
simmary. Of some of the papers read and to be read in 
this section we purpose giving abstracts in our next, and a 
few we shall publish in extenso. 


Report of the Council for the year 1869-70, presented to the 
General Committee at Liverpool, on Wednesday, September 
14th, 1870. 

The Council have received the usual reports from the 
General Treasurer and from the Kew Committee. Their re- 
ports for the past year will be laid before the General Com- 
mittee this day. 

The Council have to report upon the action they have 
taken relative toeach of the four resolutions referred to them 
by the General Committee at Exeter. 

“The first of these resolutions was— 
“That the Council be requested to take into their con- 


sideration the existing relations between the Kew Committee | 


and the British Association.” 

The Council according!y appointed a committee of their 
own body to examine into ne relations. This committee 
had before them a special report drawn up by the Kew Com- 
mittee, and, after due deliberation, they recommended — 

“ That the existing relations between the Kew Observatory 
and the British Association be continued unaltered until the 
completion, in 1872, of the magnetic and solar decennial 
period; but that after that date all connexion between them 
shall cease.” The Council adopted this recommendation, 
and now offer it, as their own, to the General Committee. 

The second resolution referred to the Council was as 
follows : 

“ That the full influence of the British Association for the 
Advancement of Science should at once be exerted to obtain 
the appointment of a Royal Commission to consider— 

“1. The character and value of existing institutions and 
facilities tor scientific investigation, and the amount of time 
and money devoted to such purposes. 

“2. What modifications or augmentations of the means 
and facilities that are at present available for the main- 
tenance and extension of science are requisite; and, 

“3. In what manner these can be best supplied.” By a 
third resolution the Council was “requested to ascertain 
whether the action of Government in relation to the higher 
scientific education has been in accordance with the principles 
of impartiality which were understood to guide them in this 
matter; and to consider whether that action has been well 
calculated to utilise and develop the resources of the country 
for this end, and to favour the free development of the higher 
scientific education. That the Council be requested to take 
such measures as may appear to them best calculated to 
carry out the conclusions to which they may be led by these 
inquiries and deliberations.” 

he Committee of the Council appointed to consider these 
two resolutions reported their opinion to be favourable to the 
appointment of a Royal C ommission to inquire into the re- 
lations of the State to scientific instruction and investigation ; 
and they added that no such inquiry would, in their opinion, 
be complete which did not extend itself to the action of the 
State in relation to scientific education, and the effect of that 
action upon i ndent educational institutions. 

Your President and Council, acting on the advice of this 
Committee, constituted themselves a deputation and waited 
upon the Lord President of the Council. They are glad to 
be able to report that their efforts to bring this important 
subject before Her Majesty's Government have been attended 
with suceess, On the 18th of May, Her Majesty issued a 
Commission “to make inquiry with regard to Scientific In- 
struction and the Advancement of Science, and to inquire 
what aid thereto is derived from grants voted by Parliament 
ot from endowments belonging to the several universities in 
Great Britain and Ireland and the colleges thereof, and 
whether such aid could be rendered in a manner more 
effectual for the purpose.” The Commissioners appointed by 
Her Majesty are the Duke of Devonshire, the uis of 
Lansdowne, Sir Jchn Lubbock, Bart., Sir James Philli 
Kay Shuttleworth, Bart., Bernhard Samuelson, Esq., ME. 
Dr. Sharper, Professor Huxley, Dr. W. A. Miller, and Pro- 
fessor Stokes. J. Norman Lockyer, Esq., F.R.S., has been 
appointed Seeretary to the Commissioners, who, up to last 
July, were en: taking evidence with great assiduity, and 
have now adjourned their meetings until November. There 
is every reason to hope that valuable results will follow from 
their deliberations. 

The fourth resolution which the General Committee re- 
ferred to the Council was : 

“ That the rules under which members are admitted to the 
General Committee be reconsidered.” 

A Committee of the Council devoted considerable care to 4 
revision of the existing rules. The modified rules approved 
by the Couneil are now submitted for doption to the present 





General Committee, whose constitution is, of course, not | seq 


affected thereby. The most important of the proposed changes 
are that henceforth new claims to membership of the General 
Committee shall be forwarded to the assistant general secre- 


at least one month before the next ensuing Annual Meeting 
of the Association ; that these claims be submitted to the 
Council whose decision upon them ia to be final; and that 
amma tate a erg Al in the Trans- 
actions of a sei iety which is i 
claim to membership of General Committee, but the 
publication of any works or. which have furthered the 
advancement of any of the su taken into consideration 
at the sectional meetings of the Society. 

Your Council has, also, had under its consideration the de- 
sirability of removing certain administrative inconveniencies 
which arise from the circumstance that the next place of 
meeting is never decided upon by the General Committee 
until near the close of the actual meeting. They are of 
opinion that the arrangements of the general officers would 
be greatly facilitated, and at the same time the convenience 
of those who invite the Association consulted, if the General 
Committee were to decide upon each place of meeting a year 
earlier than they do at present. In order So. mpahe the oonsi- 
tion from the a eae to the proposed one, your 
Council recommend two of the invitations which wil! be 
received at the present meeting be accepted, one for 1871, 
and another for 1872. 

Is has often been urged that the Association labours under 
disadvan in consequence of its not ing central 
offices in London, where its Council numerous com- 
mittees could hold their meetings, where the books and 
memoirs which have been accumulating for years could be 





rendered accessible to members, and where information con- 
leerning the a ae could be promptly 
| obtained during the inte: between annual meetings. The 
, Council have had the subject under consideration, and in the 
event of the establishment at Kew being discontinued, they 
,are prepared to recommend that suitable rooms, in a central 
jsituation, should be procured. The additional annual ex- 
penditure which this would involve would probably not ex- 
coed 1501. 

The Council having been informed by the local officers of 
their desire to have Mr. Reginald Harrison appointed as an 
additional local secretary, to assist in making arrangements 
jfor the present meeting, have nominated that gentleman to 
| the office. Mr. Arnold Baruchson and Mr. William Crosfield, 
jun., have also been inated tr 3, vice Mr. 

Duckworth resigned. The Council have added the names of 
| Professor H. A. Newton and Professor C. 8. Lyman, who 
| were present at the Exeter meeting, to the list of correspond- 
|ing members. 





} Geyerat ComMITTEE. 
Proposed New Rules for admission to the General 
| ‘ommittee. 

The General Committee consists of the following classes of 
' members :— 
| Class A.— Permanent Members. 

1. Members of the Council, Presidents of the Association, 
jand Presidents of Sections for the present and preceding 
| years, with Authors of Reports in the Transactions of the 

Association. 

2. Members who by the publication of works or papers 
‘have furthered the advancement of those subjects which are 
jtaken into consideration at the sectional meetings of the 
| Association. With a view of submitting new claims under 
|this rule to the decision of the Council, they must be sent to 
|the Assistant General Secretary at least one month before 
jthe meeting of the Association. The decision of the Council 
jon the claims of any member of the Association to be placed 
on the list of the General Committee to be final. 

Class B.—Temporary Members. 

3. Presidents for the time being, or in their absence, dele- 
| gates of scientific societies publishing Transactions. Claims 
| under this rule to be sent to the Assistant General Secretary 
| before the opening of the meeting. 

4. Office bearers for the time being, or delegates, altogether 
not exceeding three, from scientific institutions established in 
the place of meeting. Claims under this rule to be approved 
by the local secretaries before the opening of the meeting, 

5. Foreigners and other individuals whose assistance is 
desired, and who are ially nominated in writing, for the 
|meeting of the year by President and General Secre- 
_taries. 

6. Vice Presidents and Secretaries of Sections. 








Tae Lats Caprain Covs.—Captain Cowper Phipps 
Coles, R.N., who met his death by the ose eta, of the it 
| fated Captain, was the third son of the late Rev. John Coles, 
jof Ditcham-park, Hampshire, and was born about the year 

1819 or 1820. He entered the service in 1831, and having 
{served with ability on various stations, took an active 
| part on board Her may ship Agamemnon in the assault 
|on Sebastopol, for which he was especially tioned in the 
\despatches of Lord Lyons. He —— distinguished 
| himself by his zeal and ability at Kertch, and in the opera- 
{tions in the Sea of Azoff, where the celebrated raft “ Lady 
| Nancy” na ae tm gun and shield, was built under 

his directions. In the following cage his name was brought 

‘prominently before the nation by the appointment of a 
| Board by the Commander-in-Chief to report upon a plan 
jdevised by Captain Coles for the construction of shot- 

proof rafts, wit ns and mortars; and so favourable was 
| the report of the Board that, in the expectation of the con- 
tinuance of the war, he was ordered to England and placed 
in communication with the Surveyor of the Navy and the 
authorities of the dockyard at The cessation of 
the Rasgsian war, however, for a time stayed further proceed- 
ings inthe matter; but subsequently the matter was taken 
up by successive Governments, and eventually, as the naval 
authorities ex their approval of the pemdiele of the 
“ shield-ship,’ oie ne ven that ba + 
should be adapted, superin ptain 
Coles, to this method of construction. Originally Captain 
Coles advoeated the construction of “ cupola” ships, but sub- 

uently he adopted turrets; and it is stated that it was 
the late Sir L. Brunel who first suggested to Captain Coles 
the idea of placing the shield i  olle nyt dame propa 
preference to having to move the raft in to point the gun. 
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NOTES FROM SOUTH WALES. the Board bei in favour of using the sewage for irrigation suitable for shi The since 
., Canpurp, Wednesday, Mr. Cha pe eeee to pean a meet fe Piet by fone Blrenon a » thenniastins 

The Welsh Iron Trade—It iénow pretty generally known further esterday the desired report was been adopted 

to those connected with the iron trade that buyers generally | Isid before the members at their monthly meeting, and set | of Mr. Stevenson's Siectoes pa pen 

are holding all orders of import se until the | orth that the additional drainage to that contained in the it would appear that Mr. to 
rou tit Franca Graal" abl ikecod A npr ming on | nag ies: ee eden af Mt Marts 

ppt ventilation would make the estimate to about 3000l., ex- | said son ‘ 
























factory. Although the ti sen 
been but few, up to the present time 
cause of comple*nt om the . 

of orders to keep the leadi: 
ning full time, and this 
weeks to come, the heavy 
of the great ironmasters p 
being considered by some 
to keep the hands 
the present year, + a 
magnitude would have’ a 
be the case, it sat present 


antici- 
pated in last week's 
matériel at the logal show a inerease, 7820 
tons having been shi at Cardiff and Newport during the 
past week, being an increase of 


3129 tons, as'¢om pared the 
previous week, and a decrease of 704 tons: with 
shipments of the week endi 
during the week, 2987 tons were —. , and 
4833 tons at the neighbouring port of Newport. ipments 
to the United States continue much lighter than they were a 
few weeks ago, the total last week to the Great 
Republican paw being 1954 tons, of which 1065 tons were 
shipped at this oe by the Aberdare and Rhymney Iron 
Companies for Mobile, and 889 tons at —— w the 
Ebbw Vale and Biaina Iron Companies for New York. 
Reference has been made in previous to the decrease 
in the demand from the United States, which was attributed 
to the advance in the price of gold, but the slight reduction 
which has lately taken place is looked upon as being favour- 
able to future trade transactions with American buyers, and 
hopes are again seiwras a business being shortly restored 
to its usual position. near approach of the close of the 
Russian shipping season is noticeable from the large quanti- 
ties being shipped at the local for the Muscovite em- 
pire, 1317 tons of rails, 167 tons of nuts, bolts and spikes, 40 
tons of plates, 60 tons of bars, and 32 tons of machinery hav- 
ing being shipped at this ~- for be , and 3695 tons 
of rails at Newport for Taganrog, Libau, and Riga, the 
shippers at the last-named port being the Ebbw Vale, Blaina, 
and Blaenavon Iron Companies. there is nothing new to 
report in the home trade, which continues dull and inanimate. 
The demand for pig iron is far from brisk, and list prices in 
numerous instances are uot firmly maintained. The visit of 
the members of the Iron and Steel Institute of Great Britain 
to the Principality during the past week was one of con- 
siderable importance to the great ironmasters of this district, 
many of whom entertain a hope of the visit resulting in a 
great benefit to the iron and coal trades of South Wales, the 
vast resources of its works, its great mineral wealth, and the 
natural facilities afforded for developing the same, being 
hitherto almost confined to the limits of the Principality, but 
which will now be carried to all the great manufacturing dis- 
tricts in Great Britain, and, it is to be hoped, ultimately lead 
to a permanent and lasting benefit to the district. 

The Cardiff Art and Industrial Exhibition —Friday next 
was the day a — by the promoters of the Cardiff Art 
and Industrial xhibition for finally closin 
as it is considered an extension of time will greatly aid the 
object in view—viz., the erection of schools of art, &c.—there 
is no doubt the Marquis of Bute will gladly accede to the 
request made by the committee, and allow the exhibition to 
remain open until the end of the month. 


Monster Steam Hammer for Russia.—Several well-known 
engineers assembled on Saturday afternoon at the Atlas 
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ending August 27. Of the iron exported . 
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quiries were directed to be 
pool Boards as to their willingness to join in the schem 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.— The trade has been very 
stagnant during the last few days. On Monday rather more 
firmness was manifest, and i 


parent, and the belief is that no permanent improve- 
ment will take place until the termination of the Continental 
war. Warrants closed about the old price, with business at 


5is. Sd. cash, and 526 a month. No.1 G.M.B, 52s. 3d., No. 
3, 51s. 9d. In home consumpti 
there being a fair avera 
ironmakers purchasing freely. The furnaces in blast in 
Scotland at present are 132 as against 118 in 1869. 


Shipments % Fig Iron (From Scotch Ports) 
For the Week ending September 10, 1870. 





tons. 
This year owe oes aoe ove os 10,077 
TD ee ee ee eee 


Decrease ... ove ove «oe 6,190 


tons. 
Total since December 25, 1869 ose eee 483,181 
For corresponding period in 1868-69  .., 467,169 





Decrease eee ons «. 33,981 
Imports of Middlesbrough Pig Iron into Grangemouth. 
tons. 
For week ending September 10, 1870 o« 1,060 
. 11, 18 «» 1,800 


Total imports to Se ber 10, 1870 bh 

‘otal im to tem 10, 187 ose 
” 4 ” 11, 1869 + 628,908 
Total increase for 1870 o- 16,341 


sed New Railway Works.—It is announced that the 
extension of the Callander and Oban Railway from Killin 
to Tyndrum, a distance of about 17} miles, will be gone 





Works, Cardiff, to witness the casting of an i 
cylinder, forming part of a large steam hammer now in 
course of erection by the Messrs. Winby Brothers, the 
proprietors of the above works. casting was a suc- 
cessful one, and the cylinder will be bored to the fol- 
lowing dimensions: diameter, 45in.; stroke, 10ft.; thick- 
ness of metal, 3in. The cylinder was cast with box 
plate, steam ways, and steam chest in one, and weighs 18 
tons. The steam hammer for which ne eo is intended 
has been designed by Mr. Macpherson. of St. Petersburg, one 
of the proprietors of the Baltic Iron Works, in which estab- 
lishment it is intended to be used for forging large guns and 
other heavy work. The entire hammer will weigh over 100 
tons, exclusive of the base and anvil block, and will be a 
double-action steam hammer, the most powerful, it is said, 
yet manufactured. 


The Welsh Tin Plate Trade.—Tin plate makers, as a rule, 
have sufficient orders on their books to their hands en- 
gaged tolerably well employed, and of late the exports to 
the American and other foreign markets have been a fair 


average. 


The Welsh Steam and House Coal Trades —The im: 
feeling which recently set in in the steam coal trade of South 
Wales is not only maintained, but the demand is steadily 
increasing as the winter season a a large amount 
of business being transacted with the mail packet com- 
panies, the Continental and French buyers, the latter 
| pce pens for Cherbourg, St. Malo, Bordeaux, and 

ge quantities have also been sent to Odessa, and some few 
vessels are entered to take coals to that port. 
se nog are doing a fair amount of business with West of 
ngland and Irish houses, the 
about the average at this period of the year. 

The Abersychan Drainage Scheme.—In a previous number 
of Exc.rgeriye it was stated that Mr. Parkinson 
the surveyor to the Abersychan Local Board of H 
laid before the members a scheme for the drainage of a large 
portion of the Abersychan districts, and, owing 


| 


into i diately. A proposal is on foot for a railway between 
Callander and the . It would be = single line, 
about nine miles in length, going by Loch Vennachar and 
Invertrosachs to Loch Katrine. ground to be traversed 
by the railway would not be ex ve, and bei etty 
nearly level the cost is esti at a little over . per 
mile. A line is also 


26 miles in all. It complete 

Edinburgh to Lochearnhead, Killin, and Abert ee 
on to the Highland Railway by the branch from A! y to 
Ballinluig. 


~ 
Shipbuilding—The Globe announced a few days that 
Phas arene contracted with Messrs. Caird, tad Os, of 


nounced that the contract not been completed. A con- 
tract has been entered into with Messrs. John Elder and Co., 
for an armour-clad vessel with two turrets, to carry guns of 
the largest calibre. 

Coal Trade and Miners’ Affairs.—Save in one , 
where the colliers are on strike, affairs in Tietricte 





Experiments on Ships’ —An exhibition was made 
week, in Rothess: William Harvie, of 
Se dapat oh nap Gamat deguarhanes 


improved slight ly, but a | i 
recurrence to the dull and ya ny centiualnagpie de Pe 





NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES. 
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Be Monegenens Gon at penne wing brickwork 
masonry about in 
re nearly completed, it is expected 
shortly be mounted tot peastics. ” 
Gas ts THe Buaztts.— Brazilian advices by the present 
mail state that the city of Nictheroy was illuminated by 
ot a a ema Gas 8 end 
Salts fer petvate hemeee stated to be satisfactory. 


Stross WaTerPrnoorina.—At the recommendation of Pro- 


fessor Abel, chemist to the War process in- 
vented by Messrs. Gay and Co., of Alton, oa og 
proo 
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RECENT PATENTS. 
Tnx following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 
(No. 8041, 6d.) William Robert Lake, of Southampton 
buildings, patents, as the agent of Daniel Rice Pratt, of | 
Worcester, U.S., a form of nut composed of two parts en 
closing between them an india-rubber ring. From the an 


FIC 2 


nexed sketch it will be seen that one of the paris fits the 
ecrew of the bolt as usual, while the other part formes a kind 
of cupped washer which is connected to the first-mention: d 
part, so as to revolve with it. 

(Ne. 3043, 1s.) Michael Henry, of 68, Fleet-street, | 
patents, as the agent of Thomas Charles Boutet, of 17, | 
Boulevart St. Martin, Paris, that wonderful and utterly 
absurd structure known as the Boutet Bridge. If there | 
exists any reasoning being who honestly doubts that Boutet's 
claims are so ridiculous as we have repeatedly shown them 
to be, we recommend him to read this specification. 

(No. 8051, 104.) David Jackson and James Riley, of 
Oldham, and George Robert Ray, of Dukinfield, patent an 
arrangement of stone-dressing machine, in which the stone 
is operated upon by tools carried by a revolving cutter 
head. We could not describe these plans briefly. 

(No. 8058, 44.) Antonio Brady, of Maryland Point, 
Stratford, patents removing sulphur, phosphorus, silicon, 
&c., from iron or other metals by mixing such metals while 
in the molten state with sulphates of the alkalies or alkaline 
earths and with lime. We probably shall have something 
to say of this process on an early occasion. 

(No. 3059, 3a. 24.) William Firth, of Rose Villa, View- 





BOURNE’S SPHERICAL GOVERNOR. 


THE VICTORIA EMBANKMENT. 
and mischievous article upon the subject of the road on the 


beneath it. The drift of the article, independent of a side 
wind puffing Mr, F. A. Paget's Steam Road Rolling Com- 


towards throwing doubt upon the ability of the railway 
works to support a road of more than 10 tons passing over- 


head upon the Embankment road, and we ourselves were 


of having written solely in Mr. Fowler's interest, or, to 


Victoria Embankment and the Metropolitan District Railway | 4 
| lane, City, we recently examined one of these governors, 


WE noticed last week in the pages of The Engineer a vapid | 


pany, Association, or whatever it was, is, or may be, went | 





— 
BOURNE’S SPHERICAL GOVERNOR. 
In the accompanying engraving we illustrate a novelty 


in steam engine governors which deserves attention. It is 
the invention of Mr. John Bourne, at whose offices in Mark- 


which appears to be thoroughly sensitive and reliable in its 
working. Our engraving shows a vertical section of the 
governor, from which it will be seen that the latter consists 


| of an elastic hollow ball, A, formed of brass, 7, in. thick, 


accused, in reference to a former article upon the subject, | 


hammered to render it elastic, and cut into spherical segments. 
B is a brass nut which screws on to the central spindle, C, and 
is continued outwards and fitted with a smal] hand wheel. 
The brass, B, is turned so as to form a thrust bearing for the 


forth, Edinburgh, patents a great number of forms of wheels | quote the elegant language which indicates but too clearly | upper part of the sphere. It acts as a nut on the central 
with elastic tyres intended for use on traction engines or | the intellectual calibre of the writer in The Engineer, “from | spindle and by it the valve is opened or shut by means of the 
road vebicles. It would be impossible for us to describe | @ birdeatcher’s point of view.” We confess the feeble joke small hand wheel, by which means also the point of cut-off 
these plans in detail. puzzled us for some time; it is, however, the most brilliant | ## F¢ ulated. The primary object of the part D, is to act as 

(No. 3060, 104.) James Howard and Edward Tenny | sentence in the entire composition. a lock nut which serves to keep the wheel, B, in position 


: : . , , hen screwed up; but it also forms an oil cup, and afford 
ae ft Bedfo ; amen o> We re article because ‘t only seeks to bring | © Ps Cup, Ge eburas 
Bousfield, of Bedford, patent improvements in the con @ refer to this article because it not only seeks to bring | . oovenions sneane of lubeiention. At ite lower end the 
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structive details of the well-known Howard boiler, these | 4 doubt upon the security of the railway, but, also, as a neces- 


improvements including, amongst other things, fitting the 
horizontal tubes with internal troughs, which serve to im 

prove the circulation and to receive, also, the matters de 

posited from the vertical tubes, so as to prevent their 
lodging on fire- heated surfaces 

(No. 3066, 8d.) George Morris Ashforth, of Market 
Overton, and William Hardy, junior, of Thistleton, patent 
complicated arrangements for driving sewing machines by 
the action of falling weights, which are to be wound up at 
intervals. 

(No. 3067, 8d.) William Robert Lake, of Southampton 
buildings, patents, as the agent of Philander Higley Roots, 
and Francie Marion Roots, of Connersville, U.S.. improve 
ments in the Roots blower, these improvements consisting 
principally in methods of making the various interior sur 
faces true and smooth by the employment of coatings of 


roadway above, and, absurd as these statements are, they 


is not the first time we have had to correct a silly canard about 
the District Railway, which The Engineer has incubated and 
permitted to fly. Even if it were probable that Mr. John 
Fowler committed so glaring an error as to construct the roof 
of the railway tunnel of insufficient strength, it must be remem- 
bered that his plans were sanctioned by the Board of Works, 
who would therefore be responsible, and who only stultify 
themselves in now raising this outcry about weakness. Fur- 


selves, is a structure far weaker than the roof of the railway. 
The former has an arched covering of 12 ft. span made with 
8 rings of brickwork, the “jack arches” between the 
roof girders of the latter, are but 6 ft. 4 in. span, and 
having the same number of ringr. Is the new street 





plaster-of-paris. 

(No. 8070, 10d.) James Buchanan, of Gateshead-on 
Tyne, patents arrangements for coiling electric telegraph 
cables in tanks automatically. We fear that the complica. 
tion of these arrangements is to great for them to be adopted 
in practice. 

(No. 3071, 8d.) Fleeming Jenkin, of 5, Fittis’s-row, 
Edinburgh, patents a form of braced arch, of which the an- 


~ 





unavailable, then, even for loads of 10 tons? If so the 
sooner responsibility is removed from an incompetent body 


| to ascribe to any but the real reason their objections 


to allow the transit of heavy loads along the Embankment. 
And this reason is a very simple one ; the miserable concrete 


unequally supported by the made ground beneath, and the 
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nexed sketch will convey an idea. It consists, as will be 
seen, of a horizontal beam and an arched rib braced to 


gether, the former increasing, and the latter decreasing, in | 


sectional area towards the centre of the span. We may, 
perhaps, have something to say of this form of bridge on a 
future occasion. 

(No, 3074, 8d.) Thomas Gibb and Charles Gelstharp 
of Jarrow-on-Tyune, patent an arrangement of furnace for 
calcining ores This furnace has a revolving bettem on 
which the ores to ve calcined are distributed by parallel 
scray ers lowered through the roof, these scrapers, by being 
low: red down so as to touch the table, being also availab) 
for discharging the materials from the latter. The furnace 
is also provided with a plough-shaped stirrer which turns 
the ore over as the bottom revolves, and which is actuated 
ly operates on all parts of 


’ 


by machinerv, so that it successiy 


passage of heavy loads must necessarily break it ; indeed, 
judging from the appearance of the road it bas already 
| yielded in some places. The writer in The Engineer having 
| stumbled over some tabulated experiments upon the strength 


sary consequence, it attempts to limit the usefulness of the | 


may unfortunately carry a certain weight with them. This | 


brass sphere is screwed to the loose piece, E, which revolves 
upon the fixed portion of the casting, F, and which is pre- 
vented from moving up and down, F, by acollar fastened on 
the upper end of the casting by a side screw. The central 
spindie, C, is screwed into the valve, and both are prevented 
moving round by a flat rib cast upon the untenile of the 
valve cover, and engaging with a similar flat rib on the valve. 
The loose piece, E, carries a pulley over which the gut from 
the crank shaft is passed. The brass segments at the upper 


| pole of the sphere are attached to a ring, which is formed 


with corresponding grooves to those in the brass, B, which 


| it encircles. Hence, when the sphere is flattened the nut B 


: : | is depressed and carrying with it the spindle, C, the valve is 
ther, the subway beneath Queen Victoria-street, built by them- | P “ : 


partially or wholly closed. The apparatus is shown as applied 


| to a double-beat throttle valve, which also acts asa stop 
valve, but it can be applied to any other kind of throttle 
| valve. The action of the governor is very perfect; whilst 


the ~~ are working smoothly the brass sphere retains its 
normal form; as soon, however, as the engines begin to 


| race the increased speed acts upon the sphere, the centrifugal 


the better; if not, the Board of Works should not seek | 


foundation under the gravel and mud now passing muster | 
for the Victoria Embankment road, is insufficiently and | 


force causing the poles to approach each other and giving to 
the ball the torm of an oblate spheroid. As the lower pole 
is fixed the motion takes place at the upper pole, de- 
pressing the spindle and closing the valve to an extent 
corresponding with the depression. The spheres are made 
12 in., 9 in., and 6 in. diameter, these sizes being suitable for 
a 6in., 44 in., and 3 in. steam pipe respectively. The governor 
is adapted for any kind of engine, and a great feature in the 


| instrument is that it can be worked in any position, no 
| matter whether vertical, horizontal, oblique, or inverted. The 


| of cement or concrete, which, if he understands, he is totally | 
incapable of making a fit use of, argues that the resistance | 


such a load as would be required to crush a cubic inch 
of iron. 
have said enough about this empty excuse which seeks to 


also to create false alarms about the other. 





Sream Fire-Exoises ror Paris.—Officials charged by 
the French Government have visited England for the pur- 
pose of os steam fire-engines with which to defend 
various public buildings in Parié against fire during the ex- 
pected =: 

Messrs. 


and one to the Eastern Railway Company, and another 





the bottom 


following for the Ministry of Public Works. 


to crushing of that material is vastly in excess of anything | 
that can be brought upon the Embankment road, and, | 
therefore, that it cannot break, which is the same thing as | 
asserting that a girder 50 ft. span woyld yield only under | 


We need not pursue the subject further, for we | 


construction of the apparatus points it out as eminently suit- 
able for marine purposes, as the rolling or pitching of the 
vessel can in no way affect its action. 


Tus West Inpra Teteorarn Cante.—The West India 
Cable has been successfully laid between Batabano and San- 
tiago de Cuba, a distance of about 400 miles. Batabano is 
35 miles from Havannah, on the southern coast of the island, 
and Santiago is near its south-eastern end, the cable having 
been laid from the former to the latter. This success re- 
moves a load from the minds of the electricians. According 


| to the latest letters from the cable fleet, apprehensions were 


shift blame from a bad road to a good railway, and of | f c 
the foolish writer, who, while he condemns the one, seeks filled with boulders and coral reefs as those on the Cuban 


| nated ; there was a display of fireworks and a torchlight pro- 


The engines selected are from the works of | cessionin boats. Sir Charles Bright was sere naded by a large 


erryweather and Sons, London. Three of these | party, who, chartering seven steamers, sailed around the 
b Count Valmaseda visited the 


Dacia, which, with the other vessels, was illuminated. The 
| eable is reported as working finely. 


have already been shipped—two to the fire brigade of Paris, | vessels of the expedition. 


felt as to the practicability of laying the cable in channels so 


coasts. Repeated accidents were happening from those 
causes, and they were of so serious a nature that it was even 
proposed to change the route. Success has, however, ended 
these troubles, and at Santiago there has been much rejoicing. 
On the night of the 27th of August the harbour was illumi- 
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; F, Feed valves; G, Feed main; H, Steam valve; I, Steam main; J, Safety valves 
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By Mr. Jexnemtan Heap, Middlesbrough. 
defect which, it is believed, lies at the | ;, 


vestigate the principal defect of plain 
185 of our last number 
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(Concluded from page 185.) 
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B will now in 


On the Rificiency and Durability of Plain Cylindrical 
cylindrical boilers, a 
of most of the feelin 


THE DURABILITY OF STEAM BOILERS. 
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* Paper prepared for discussion by the lron and Steel In- 
Siege Seignnes Pa 1870, 
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: ear f< ce 
clgarran ge ent of brickwork is perceptil 
Ite WOTK Weill Im every 
iterial and Ob involy 
neer consideration, # event 
is just as applicable to « 
he lenger the boiler i} 


; 


\ spon spr 
portance where the heat is derive 

ntinuous etream of gas, asin th 
to blast furnaces. 

Assuming the compression of t! 
portionate to the iced upoT 
correspond to a variati 
bo that, with the 
spring t carry 


springs woul 


h spring only | Te < 
The strains produced by expans 

the boiler shell would be proportionately i 
The number and arrangement of tl 
and the way in which the lat 


ail matters 


hvious that the 
the upper part of 
water and we 
ward tore 
rawn th? 
iorees tend to 
tr ‘ plieity vary 
this « tri 
ut across the hx 
rer (see Fig 
hed T-iror 
ttachment of 
any departure 
Next, as t 
for ev 


if 4 ft 


‘ » whhilet 62 
preparat . bus, Mr. R. I 
Steam Power Com; 
leases of fracture, such as t! 
have. in most cers 
“ing raised for the first time after the boiler had 
for cleaning. In my opinion, the evil results 
owing t the pra { blowing eff 
brickwork has time to cool. I believe 


v 


Insurance 
know? 


refer. 


er, and t 
ich expense has been 
f the difficulty 
was given, and more time was : for coolmg hefore 
releasing the water, no further tr was experienced. An 
exception must, however, be ma respect to certain 

where the fractures were attributable to overheating, 
wing t ihe pre sence of carbonate of lime in large quantities. 
I have known several explosions due to the extension of such 
ruptures round the entire cire ference. Boilers have thus 
beer vided inte two parts without being affected anywhere 

se 

Mr. L. E. Fletcher, of the Manchester Steam Users’ As- 
sociation, writes thus: “ We understand the inquiry, ‘ Have 


nfiuence some metances nm 
neurred, but after an explanation use 


cases 


| boilers, thus answered the queries put to him 


| them slack, and the result is to throw the wh 


which vou | 
beepme apparent while | 


some extent the setting, exert | 
| been by the Croydon train if only the regular driver and fire- 
|man bad been om the engine, as a rmourch better look-out 
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meylind: ers to break their bac —to 
re at the mng seams, and our reply is Yes, 
period of the week at which this happens, 
is freq tly immediately on starting after repairs. The 
eater the length of the boiler, the greater the risk. We 
ink the plan of setting boilers with a flash flue tends 
se the danger. Explosions are very frequent from 
e failure of externally fired boilers at the ring seams, and 
pense and trouble is, of course, very considerable 
Mr. Fietcher’s report for November, the following 
ages occur :—** Externally fired boilers are very prone to 
se treacherous fractures at the ring seams of rivets, and 
nay happen at any moment without warning. Hence 
the great objections to these boilers: sometimes 
ning the furnace doors, and admitting a h of cold 
cient to rend them at the ring seam rivets, near the 
I cannot conclude the report without urgently 
the appeal to colliery owners, so frequently made 


us occasions, that they would give up the use 
treacherous and incontrollable piain 


pe 


cylindrical, 
ly fired boilers, and adopt the internally fired double 
ix 

fidland Steam Boiler Inspection 

writing from Stourbridge, say 
plain cylindrical boilers about here are too short 
to break their hacks; at least. lI know of no cas ke 
¢ Lremember in Cleveland. We did suppose it was only 


surance Com pe 


frdsty weather, but lately we have had cases traceable 
iden changes of temperature by irregular working. We 
nk them due to the difference of expansion between 
bottom and cold top; and that the mischief is devel 
the sides, midway between: seam rips appear there which 
dangerous. I think extreme length ix the 
| cause, and that the remedy divide the boiler into two 
| or three, joined perhaps by narrow necks. 
Mr. Waller, Engineer for the Northern 
Midland Company, gives his opinion thus:—“ 1 am at pre- 
} sent oecupied in preparing a report upon the seam rips of 
plain cylindrical long boilers, and their habit of lifting at the 
ends. This habit is not, however peculiar to them, but is 
}also found with one or two tubed internally fired boilers. 
Seam rips proper, and seam rips from fire, sl 


uld be k pt 
aistinct I 


do not now remember any explosion from the 
former, but several from the latter caus 


and also from rips 

| caused by repairs and drifting. I should like you to try the 
springs with a pointer, at a place where a boiler 70 ft. long 
has oceasioned much trouble by lifting | in. at the front end 
and 4 in the back. Some only 40 ft. long are also lifting.” 
Mr. Gijers, of Middlesbrough, who always adopts these 

1 have, 
fortunately, not been myselt much troubled by reason of 
| boilers breaking their backs. I have under my care plain 
| cylindrical ones from 75 to BOft. long, but I never had a 
very bad case. I never knew # boiler explode from that 
but, some ten years since, one in the Cleveland dis- 
trict was lifted out of its seat. It did not, however, fall into 
two pieces. The reason is clearly continuous expansion and 
“ontraction, which in course time produces straming of 
the seams and ultimately failure rer the boiler the 
more it will be affected. Workmen a netimes so stupid 
as to screw up the nuts of the end supports when they find 
e weight upon 
the ends so soon as the boiler eools h boilers 60 ft. long 
we are not, asa rule, much troubled by slackening of the 
nuts of the end supports, but if this does take place, we never 
uch them. Blowmg off the water while the flues are still 

t, is also a fruitful source of danger to boilers, and 
especially if, when the bottom is thus extra heated and ex- 
panded, an ignorant attendant tightens up t nuts as 
ist explained. I think thes ti great extent, 
ble with due care, and that plain cylindri boilers 

e not intrinsically objectionable. e diff é wrease 
water is impure, but even then they are super- 
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} 
| 
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cause ; 


evils are 


f the 


able. 


New Gureoats.—The workmen em} 
tion of the new iron gun vessels in Che 

mrge and the Snake, are busy pushing f 
18 the vessels are to be ready for | 
he first plates were laid on th 
the work having been prepared, the 
s now complete. These gunboats are t 
treme breadth, 26 ft. 13 i urthen in 
20 horse power (nominal.) These vessels ¢ 
will be formidable from their armamen 


iframe 


244; engines, 
small, but they 
eh will carry a 


| 25.ton 600-pounder gun. 


COLLISIONS AND THE Brock SysteM.- 1 Yolland, in 
his report to the Board of Trade on the « 1 on the Sth 
of July between two passenger trains close to Sydenham 


-| Station, says: “It is probable that the collision would not 
| have occurred if the absolute block telegraph system of work- 


ing hed been im force between Sydenham and Penge, and 
Sydenham and Bank Top signel!-box. It probably would 
have been available if the two trains had been furnished 
with a larger proportion of brake power by means of con- 
tinuous brakes worked from the two brake vans of each train ; 
and I think it likely that the signals would not have been 
passed in the reckless manner which they appear to have 


ahead would thei have been kept. The head guard of the 
Croydon train gave in his resignation of the company’s ser- 
vies the day after the collision happened. His reason for re- 
signing was that this affair hed upset him altogether, and 
that the number of hours which he was required to work 
were too long, amounting sometimes for two or three days 
consecutively, to 18 hours a day; although for six or seven 
hours he would be unoceupied at the Crystal Palace, and 
although he would be paid for the extra hours, I do not think 
men should be employed for this number of hours; it is not 
fair for the men, or mght as regards the public.” 

















Serr. 16, 1870.] 


ENGINEERING. 

















ON THE CONDITION OF CARBON AND 


SILICON IN TRON AND STEEL.* 
By Guo. J. Sxeivs, Associate, Royal School of Mines. 
(Concluded from page 104.) 

Turse results, we think, are sufficient to prove that scales 
of graphite can be removed from compact grey iron, and 
that these scales consist of pure carbon, for it is morally 
certain that the traces of iron found with them were simply 
accidental, and in no way combined with the carbon. 

Graphite being much more friable than metallic iron, it 
was believed that it would be reduced to finer powder than 
the metal in the process of drilling. Some grey Bessemer 
pig was therefore reduced to borings, and these were sifted 
through a very fine silk sieve. The original pig, coarse part, 
and fine portion which passed through the sieve were anal yse« 
separately, with the following results: 


Total Carbon per Cent. in Three Trials on different Pigs, 
Coarse Fine part 
part which passed 


Original pig. 
of borings. through the sieve. 
9 559 


Ce ROR i ak, MEIN cae de bans, 
FR OE cer em. si ee, ln ak 
eC eae 9.288 


Again, graphite being so much lighter than iron, recourse 
was had to specific gravity as a means of separation. Two 
makes of iron were employed, viz.: A Middlesbrough grey 
forge pig, and ordinary Bessemer pig. The borings from 
each were divided into two portions, one-half being sifted as 
above, and the other part separated by agitating with dis- 
tilled water and pouring off the lighter portions for analysis. 
These several products were completely analysed with the 
results recorded at the end of the paper. The carbon per 
cent. found in each ease was: 
Fine part Light part 
Original separated separated 


Pig. by by specific 
sieve. gravity. 
per cent. 
(1.) Bessemer? graphite......... §3.331 ... O11 ... 2848 
Pig ...§ combd. carbon 9 — «2 woe 


(2.) Bessemer } graphite.........§ 3.190 ... 7.79 ... 21.274 

Pig ...§ combd.earbon ( 2 .. 17 ww. = 
(3.) Middles- ) graphite..... ooh 2.650 ... T7015... 41.329 

bro’ Forge 

Pig 4 carbon t 35 ow — 
The results show clearly that in grey pig iron the carbon 
exists in two states, and that the free, or graphitic carbon, 
ean be more or less separated by mechanical means, while 
the so-called “combined carbon” decreases in the separated 
portions in the same ratio as the residual iron. 

In spiegeleisen, refined metal, white pig, steel, and wrought 
iron, almost the whole of the carbon exists in combination, 
very little graphite being present; but the amount of gra- 
phite, as is well known, depends to some extent upon the 
rate of cooling of the fluid iron. Thus, if even grey Bessemer 
pig be east in chill moulds, the outer portions will be white 
and “case hardened,” and as a proof that there is lees gra- 
phite in this than the central grey part the following analyses 
of a piece of bad forge pig may be cited. It will be seen that 
the white portion eontains .26 per cent. less graphite than 
the grey, although the total carbon was the same in each case. 

A diagram was exhibited showing the appearance of this 
piece of iron on fracture, the points at which it was drilled 
being marked 


Composition of Composition of 





white part. grey part. 
Iron ose -. 92.240 oes coe ooo §=92.160 
Carbon { Graphite B50 9 ~-g § Grte.1.100) 4g - 
» Roombined 1.7936 799} cba. 1angg 2% 
Silicon § Ist estimatn. 3.97879 2 .-5 (4.001? 2 a0 
; } 2nd 3.9665 BOT2 2. (3.971 5 3.984 
Sulphur... oo ©=6—e ‘ ove eos 575 
Phosphorus oe 402 
Manganese oo S16 
Other metals -. absent. 
100.058 100,063 


The largest amounts of graphitic carbon are contained in 
grey Bessemer pig; and of combined carbon in spiegeleisen, 
this alloy of iron and manganese having the property of re- 
taining carbon in “combination” to a greater extent than 
iron alone. Some old analyses have been published, in which 


the total carbon in different classes of iron is shown as high | 


as 6 cent.; but in some hundreds of analyses of all 
brands of iron that have been made by the author, be has 
never, in a single case, found the carbon to reach 5 per cent., 
and this he thinks will be corroborated by all who have made 
analyses with our modern improved means of research. 

From the experiments of our V-P., Mr. L. L. Bell, it would 

pear that some of this carbon is taken up by the ore during 
the process of reduction: but it is commoaly supposed that 
the greater portion is taken up after complete reduction, and 
that the great cause leading to high carbon in pig iron is long 
contact of the fused meta] at a high temperature in contact 
with carbon. The nature of the slag has an 2 pone effect 
m determining the quantity of carbon, which appears to 
reach its maximum when the blast is hottest, slag most basic, 
ores least silicious, and burden light. 

Whether there is any definite chemical compound of car- 
bon and iron, or as Dr. Percy suggests, of carbon, iron, and 
I there are, we think, no data to decide ; but judg- 
img from the few experiments which have been made, we are 
inclined to believe that the absorption of carbon by iron is a 
case of that weak kind of chemical action termed solution, 
and that there is no definite chemical compound of the two 
elements. It appears more probable that iron dissolves car- 
bon per se, and retains it more or less on solidifying, accord- 
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ing to the quantity that has been teken up, the proportion of 
manganese , the rapidity with "whieh cooling i 
effected, the amounts of such other bodies as silicon, 
sulphur, phosphorus, &c., held by the iron. It is 
the case that solution of a solid takes place more 
higher the temperature, and so it to be with iron 
carbon. That the carbon ined in the iron from 
solution should so marvellously affect its nature, according 
to the quantity present, is no greater wonder than that the 
diffusion of a small quantity ofa definite chemical compound, 
of any ore: of the formuls proposed should do ; and altogether 
it seems more simple, and in accordance with fact, to suppose 
that carbon is held in solution and not in chemical comties> 
tion in the ordinary sense of theterm. The ies of any 
other solvent are more or jess altered by dies ving various 
substances in it. Water, for instance, dissolves varying 
quantities of common salt ing to the temperature, 
and although it will take up a certain weight without alter. 
ing its bulk, yet the specific gravity is increased, freezing 
point lowered, and in many respects it is different from pure 
water. Again, after it has been saturated with salt, it is still 
capable of dissolving other bodies, as, for instance, alum. No 
one, however, regards the uhion as water, salt, and alum, in 
this case as a Totinite chemical compound. Why then 
should not the union of earbor with iron be regarded as a 
similar case of solution? The fact that the union remains 
on solidification has its parallel in the case of mereury, which 
dissolves tin, in varying proportions, and the union remains 
on solidification. 

Siticon.—This element is invariably contained in pig iron ; 
and the author has never yet met with a case of even steel 
or wrought iron, in which it was entirely absent, though in 
good Bessemer and tool steel it rarely exceeds two or three 
parts in 10,000 of iron. _When present in Bessemer steel, to 
the extent of about one-tenth per cent., or one part in 1000, 
it has the effect of rendering the steel hard and brittle when 
cold. Its presence in iron is due to the reduction of silica, 
which takes place in the blast furnace; and the conditions 
favouring its passage into iron are high temperature, light 
burden, free silica in the charge, and deficiency of lime, 
aliumina, and other bases in the slag. It is also sometimes 
stated that the quantity of silicon passing into the iron will 
depend upon the pressure in the blast, but this evidently 
resolves itself into a question of temperature, as the greater 
the pressure, within certain limits, the more intense will be 
the combustion. 

In ordinary Bessemer pig, silicon occurs in quantities vary- 
ing from 1 to 4 per cent., while white pig iron may contain 
mere traces, and spiegeleisen has seldom more than a few 
tenths per cent. It gives considerable trouble to the puddler 
in removal, and occasions great loss of yield in the process. 
Hence the desirability of having forge pig as free as possible 
from silicon. In the Bessemer process, on the other hand, 
it serves a very useful purpose, as during the blow it is burnt 
or oxidised, with the evolution of much heat. But, as in 
puddling, it occasions considerable loss of iron, and pro- 
vided a suflicient temperature can be obtained, the less 
silicon there is in the pig the better. As, however, carbon 
is never present in suflicient quantity to generate all the 
heat required in the process, it is only when the iron con- 
tains large amounts of manganese that silicon can be dis- 
pensed with below about 2 per cent. In some Swedish and 
Styrian Bessemer pigs, containing about 3 per cent. man- 
ganese, the silicon is under 1 ounce, and yet the charge 
| works very hot. 

When iron or steel is dissolved in mineral acids, the silicon 
is oxidised, and silica separates along with the graphite in a 
gelatinous state; hence it is generally believed to have been 
in chemical combination with the iron. It is, however, an 
element similar in many respects to carbon. This carbon is 
known to exist in at least three different states, viz.: ¢rystal- 
lised as the diamond, in semi-erystalline condition as graphite, 
and in an amorphous state as charcoal, lampb!ack, &e. Silicon 
has also been obtained in a pulverulent or amorphous form, 
in a graphitic state, and in the adamantine (or diamond) 
erystallised condition. One would then naturally expect 
that it would be found in iron in the same state as carbon, 
and, indeed, this is the generally received opinion; but a 
careful examination of the proofs of its existence in the 
grapboidal dr free state failed to satisfy the author that this 
was the case. 

As silicon, like graphite, is non-magnetic, fhd of low 
specific gravity (2.49), it appeared to the author that if it 
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existed in the free state, the method which succeeded in 
| separating graphite should also answer for the separation of 
| silicon. 
The following analyses, some of which are of very silicious 
pig, show that silicon cannot be separated in this way : 
Amount of Silicon per cent. in 
Light por- 


Fine part tions sepa- 


Original pig. Coarse separated rated by 
part. bysieving. Ip. gr. 
1 2 8 4 


West as 
2.419 2447 ... 2.380 .. = 
Bessemer Pig 
Dowlais B. Pig... 3.77 2 — ose BABB ... 298 
” ye eve 3.849 ace <— oe 3689 ... 3.168 
Middlesbro’ Pig... 1815 .. — «.. 1610 ... L219 
Thus we see that instead of the silicon increasing in the 
finer and lighter portions, as the graphite did, the reverse is 
the case. It actually decreases, in the same proportion as 
the carbon increases; in fact it remains with the metallic 
iron just as the “combined” carbon does, so that the coarse 
part, after removing some graphite, t an d 
proportion of iren and silicon, while the finer portion con- 
tains a less cent. of these elements. It appears, then, 





that it must have been in combination or solution in the iran, 
and that it is, at least, an exeeptional case, if it is found in 
the free state. ; ; Ma 

It may be well here to allude to those cases in which silicon 








the fact that carbon never exists to a much extent 
than five per cent., whereas Seotch pig iron has found with 
as much as eight per cent. silicon, and Dr. Percy succeeded in 


a melted metallie product with 18.77 per cent. silieon 
by reducing sulphide of iron in contact with sand and char- 
coal ; indeed it seems to be an easy matter to obtain a com- 

ary oe 10, 12, or ra phe ong 0 Rae hee nam 
not yet an opportunity of applying the methods 

meshenbaal separation to such Pras. x0, Soe but hopes to 
do so before long. It is hy ow that the absorp- 
tion of much silicon to set free carbon in oo 
state. Pig iron containing much silicon melts iy, and 
is generally weak and cadllg broken ; and, indeed, from long 
observation, the author can generally tell whether Bessemer 
pig contains high or low silicon, by the facility with which the 
workmen break the pigs by dropping them on to the A iron. 

No direct experiments have been made on the tensile 
strength of pig iron containing a constancy of other elements 
with varying quantities of silicon, but Fairbairn and others 
have ascertained the strength of particular brands of pig iron 
after several successive meltings, and have found the 
metal generally increases in strength up to @ certain point, 
and then each fusion reduces the resist: rupt Now, 
the author believes the explanation of this to be that at each 
successive melting the silicon, and perhaps, to a slight extent 
the carbon, decreases; but the iron gradually takes up 
sulphur and phosphorus from the fuel, and the deterioration 
due to these elements more than counterbalances the in- 
creased otrength due to diminished silicon and carbon. This 
theory seems to be borne out by the specific gravity of the 
samples which show a gradual increase throughout. 

According to Price and Nicholson, Culvert, and Johnsone 
and Lan, nearly the whole of the silicon is removed in the 
process of puddling before the carbon is touched, but it by 
no means follows that, because it is easily oxidised, it has 
no injurious effect in delaying the process; indeed, the 
author has very positive evidence that reverse is the case. 

In the Welsh refinery process, and also in the Heaton 
process of conversion, the same rapid removal of silicon takes 
place, as is seen in the following analyses : 














White Pig Refined Metal 
Tron. made from former. 
Tron ove 94.006 ... 96.445 
Carbon ... Graphite .8 ~~. 9 49 
Combined 1707} 2.567 ... 2.428 
Silicon ... 1.918) 126 ® 
L800 § 1,908 ... “130 128 
Sulphur ... 553 ... 144 
Phosphorus BBG ose B15 
ganese BBO one trace 
100,000 100.000 
Ty te fe Se oe 
} Pee Sf het ee 
“| 18 S 
afi ¢ |g 
be | % 1% 
ee | s 
Sie a a ae $ 212 
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aE =— = == = 
Ik was supposed that in the Bessemer process the | that in any product like steel which bas been molten, the | Coarse port of Bort after the separation of 
chats at he diate taunvell Wehes eo Gehan ean | whale of silicon present must te in the combined or Cand DM Pig. 
touched ; but, as was stated by Mr. C. P. Sandberg (in «| “ occluded” condition, while in the case of wrought iron — = oo os « Seen 
paper communiested by him to the Institute of Civil which has been in a pasty mueh of the silicon shown Graphite . nn « wo i 
ee ee ee tee ee de S ae ney Soe © a Sm yh Siliem = ns eee wes ee (sd 8S 
been found that this is not the ease. These two elements whieh aes Se aa oa Sulphur . ose am 060 
are both oxidised from the commencement of the pt pene pan wedge A to those of vue ‘ee ee 1.778 
blow, but being more easily attacked disappears 6 ae ae a sample of iron a ae ee 
gan. ~V~ ft fy containing a per cent. of this interposed slag, and found Dowlais Bessemer Pig 
and bat little carbon, latter may be al] burnt out, | the composition in this case to be : Iron oo wei wes, ONTOS 
and the body of flame so that the workmen may Silicon «.. a. -165)— Graphite .. oo on aes 
the metal to be while it still contains Phosphorus . 189 > in 1.069 slag, . P «- 8.880 
calicient silieom to render the steel ae. This red Iron eles SSB Sulpbur os = 
course, & exceptional circumstance, can never which, if caleulsted to the states in which these bodies 2 5 ~ 
place it the "6 ” is regulated, but that it doc bably existed, would be : sons ame: Manganese EE Niel SB 
sometime occur is from the following analyses of Bilicon ... ... B83 equalto 31.25 per cent. It should be mentioned that of 712.8 grammes of fine borings 
underblown steel, it is right to state, are the only in- Phosphoric acid a = 0506 ,, of the Middlesbrough pig 68.8 grammes or 9-66 cent. 
omens eee an toy Se eee. Peroxide of iron . oe 27848 C,, pat Sea Oa ees ee See a marked —— 
servatic®’ during the course extended experience at It is this interposed which renders built up or “ piled” ae, Tae See Grae wens 
Dowlsis Works. He has been informed, however, from other cos Botte be to cretiod. an b promats union or passed through the sieve’ In the case of the light portions 
metaliurgista, that See eee 2 See ae welding of the crystals of iron. separated from the remainin power tag ge eg Ege 
instances. eS ee ee a Bessemer re- ‘i. the manner fair wrought iron often contains | €Févity, only a very : of the was 
verberatory melting furnace exhibits the same phenomenon. emouste of onlphur and pheophoras thet would be fata] to | Obtained which was not 
Lest it should be supposed that the brittleness of the steel | steel, and the same explanation may probably be applied | 1” concluding this paper the author begs to record his 
here mentioned, is in any way due to the presence of other | here. appreciation of the efficient services rendered in the above 
elements, the analysis Dowlais steel rails is given, | There does appear, however, to be some difference in the | mvestigation by his assistant Mr. W. Jenkins. 
Ce, OS OS ee? eee ae Be ee at ae at soe prone 3s og Sem, 
ton-monkey from a height of 20 to 30 ft. in completing ysis various ucts o! > . 
weal NS UES eet Sh __..... | taimed by mechanical separation as explai above, the 1 sae ABC a seca 
Underblown steel | author was struck with the remarkable and unexpected fact & Not ‘thetandin wer ches wr . Com. 
er tong | Brittle steel with | that the finer portions which contained most graphite con-| _“i%—Sotws ing the publication Rivers’ Com- 
containing high sae Good steel , om missioners report there are still a few—and I trust their 
eiliesm. h silicon. tained also an increased per cent. of sulphur, while the phos- ber is tl-who look the A BC of 
Rese SS phorus decreased in about the same ratio asthe iron. The | 7¥™0¢ pee hesequnn 5 bine , oe peels ae 
No. 1 Carbon... A45\Iron ... os 98.120) 98.831 > also appears to accompany the sulphur to some — the - facts Dr. Odling well 7, his 
Silicon ... 814\Carbon ... 530) -490 extent. . . 2 ini in hi eales 
No. 2 Carbon... .515 664 "009 It might possibly be thought that this difference arose C of the a = a - _— 
Sili 270 Silicon .644 640) 083 from errors of anal but it is too great to be thus ec- ~ came mueares 
ilieon : +1, | Simply a juggle.” The have not attem) to re- 
644 086 counted for even the most careless mani » while fute his ts, it is will not, 
Non-skull from ig ue 067 576 the author need scarcely state that every possible precaution cater ae that he pan tledeae who is ableto 
melting furnace pour 006} or; 025 to guard against error has been taken, and not only have ea oe , ef the whole p 
Iron... --- 98.384 Phosphorus. 088) almost all the ex s been made in duplicate, Dia was in my hands in March last entitled 
Carbon .729 Manganese .. 654) triplicate, and when possible by two different methods, but edna Settled.” and - by the Native 
Silicon ... 965 Copper p 081 the reagents were carefully tested for purity and the pre- G Company, which induesd — 
Sulpbur lo cipitates proved to be pure, and what they to be. — , : several other 
Th of the sub f and | gentlemen to call at their office in London and make ar- 
Phosphorus trace 100.000; 100.000 as subject requires further investigation, ts for the of visiting the works at Leam 
Manganese... trace the au age some future time to communicate the foot the oat ie Wh the —. agro 
results of additional experiments. There is no doubt that 7 office we were shown ple 
the methods of mechanical separation adopted by the author | °f London sewage, and upon the addition of the A B C mix- 
99.852 : be i er peed by io 16 te was thrown down which we were told 
— ee —— sions cower | for the investigation of the condition of carbon and silicon mm | pee Raper . ‘of the A a 
Wrought iron is frequently to be met with, which is not at | will prove effectual aids to the ultimate analysis of iron, and pyre " _nechong pee gp ~ the —_ 
all brittle, and yet contains enough silicon to have produced | a valuable supplement to the ordinary methods of s i= pm eo . ith y for market was the Poi : at 
decided cold shortness in steel. author believes that this The following is a complete analysis of samples of pig iron onus uantity pr panes constte Lapony onotved. This rather 
apparent inertness of silicon is in part at least due to the fact | after mechanical separation of their constituents : preee an ont ioe: tinh teas at aaeeeioia aolele 
be used could precipitate ammonia sufficient to produce this 
The gradual oxidation of the earbon along with the silicon from the commencement is shown by the following analyses of | result. Of this I was convinced on my return home, after 
metal, taken during the blow. These statements regarding the removal of carbon and retention of silicon, have since | visiting the works the next day, heap Oo ag a sample of the 
been corroborated by Professor Tunner, and also by a Swedish metallurgist of repute. manure from a heap in the ‘ and upon adding 
a naan ee ee ee ee that my sample dil not contain the same quantity of ame 
' monia as the other, but how the extra quantity got into the 
No. 1 Sample, | No. 3, taken at | sample tested at the office I am not > to state. On 
taken at the end| No. 2, taken finish, before {Steel borings|Steel borings | our arrival at the works the next morning we found that 
Melted charge of pig. of first stage, 6 | nine minutes | adding spiegel. from an from rail | Mr. Wigner and another gentleman had preceded us by the 
minutes from from start. | 13 minutes from ingot. | cropends. | night train, and were prepared to receive us. When we 
start. start. entered the office we were asked to ourselves to 
| cigars, which we declined, stating we would rather 
Iron on 94.682 —— 92.245 ee —_ |——_, smell the works than tobacco smoke. However, two 
Carbon... Graphite L20f (s) 3.218-—— (bs) 2127 — 1.55 -— i =) eT me pod pt nce “yy pnd Fg 
Bili — 1.964 1.952 -722 795 035) 63: an 020 | — 690 — 933 |imevery part of which (notwi the tobacco) there 
— --- aif wwe | 798 | B85 § a er ; Z | was a strong smell of sewage, we arrived at the filters, and 
Sulphur O14 trace — trace — trace | — trace | — trace | were oons et age wd — age I took a sample, = 
. 050) 065 sa o - s | noticed that about t water was coming 
Phosphorus | _ ‘oa7§ 048 of 1 — 064 — 067 | — .055 | — 053 |e Ttcck the sample, the other half flowing direct into 
Manganese... 88 —— trace — trace — trace | — 309 | — .309 | the river without passing through the filter. Large masses 
Copper a oa — = — | — 089 —  .039 | of putrid mud were floating on the top of the water, and the 
a - , , pra ve ‘ . : river showed most decided signs of sewage pollution. Being 
(a) The total carbon is estimated by direct combustion, the graphite and combined by separate experiments. told that 600,000 gallons of sewage were treated by hia pee 
(b) All combined. cess daily, I was rather astonished to find that the effluent 
a ____ Mrvprassroven Gury Foner Pro. pt —lngined nag be ~ has at the - he oo = 
l : P scund on undetgvound wheel su ied with water from the 
B.—Fine part, which C.—Light portions se- D.—Lightest portions | river, which ultimately mixed with the effluent —e 
A.—Original pig iron. through silk seve, about parated by specific | separated by specific | so that the sample I had taken was really more half 
No. 130. gravity, by washing. gravity, by washing. | river water. sewage, of which I also took a ae Ss 
very weak, and considerably weaker than ordinary 
Iron ove 57.735 54,733 se the proprietors assert that the manure 
Graphite 2-56 direct Graphite {7-% ae contains 4.2 parts of ammonia in 100, this is not the case, as 
Carbon...) PP’ 12.61 by xe} 3.000) °™*P™ 6.98 7.815 Graphite 37,623 'Graphite 41.044 it im reality contains only a little more than one-eighth of 
Combined .35 Combined 3 that quantity, and as the quantity of acid is about 
Sil; 181 Lis 1.60 1.610 1.240 1211 the same, it is obvious that a manure as this can be of 
_— Js) _ 1.62 , : . title wilne, nom i as ‘neseatien Gat vealy ailte 
068 by Ag. la - .205 , -_ .aton. Noxious gases are given off during the process 
Sulphur ~~! 073 by Wel &aKxKCcl or} O76 1735 189 760 644 of manutactane at and even at — 
| 1.79 = 8 = s ‘ w ative Guano at Hastings forma- 
Phosphorus 1.77 1.600 174 aaee sated 2.00 pdt dan crac n ot provented, and it is only ety 
504 - i ‘ Sele . 
Manganese... “001 497 As? 1.883 875 che subsid Soke When at Hi by being js " 
Calcium... Absent Absent Absent Absent that the works created a great emell, iy at night 
when the sulphuric acid was added to the mud to fix 
Dowzais| Bessewer Pie Sruttarty TRearep. the ammonia. The sample of effluent water at was 
ss much worse than that at Leamington. I think I have 
Iron ons 86.101 74.278 said to eonvinee all that Dr. pape GA merle oo 
Graphite {3% Graphite 7% | ; in stating it was a juggie. One about 
Carbon... (2.94 3.19 7*P 7.60 7.790 10.111 \Graphite 21.274 processes for sewage in tT ny a 
Com = 2 ‘Combined ones i om proved failures, a oe to do so, because 
} 5.826 ; ‘ | 8.0 moters forget it to ——- itate ammonia, 
Giliee  « 3 &3} 5.00 8.621 ome 8468 } 8.185 ous must be rendered insclable for time being in water, and 
Sulphur ... ott -035 086 54 | 068 066 were it even possible to do so it would be worthless to the 
i | = yo former asa manure. It is in the liquid state that sewage is of 
0 - A - . any value. 
Phosphorus “076 O78 “069 70 070 | “ese 058 y I am yours truly, 
Manganese...) 244) 230 219 164 September 9, 1870. T. W. Cowax. 
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THE LANDORE SIEMENS STEEL 
WORKS, 


Ar last, after all the doubts and contradictory 
reports which have been spread about it, the 
Siemens-Martin process must be admitted to be 
a practical reality in this country. By the in- 
vitation of Mr. Siemens, the whole body of the 
members. of. the Tron. and Steel Institute, during 
their si Domain in South Wales, paid a visit 
to the Siemens Steel Works at Landore. The 
wérks ate in full activity in those parts which are 
now completed, while other parts of the works are 
in Course of erection. .The works, so far as they 
are at present finished, are entirely devoted, to 
the Siemens-Martin process, and all the steel now 
made at the works is produced by that process, 
Thé display witnessed by the Iron Steel 
Institute had all the characteristies of regular 
commercial work. There were twe charges of 
steel going on simultaneously aide by side in two 
lirge Steel melting furnaces, The charges were 
at different stages of the operation—the one nearly 
finished and ready for tapping in the presence of the 
Visitors, the other about three or four hours later, 
There was a Siemens puddling furnace at work for 
making blooms, which are charged into the bath of 
liquid steel, when finished, with all the cindér and 
slag aimee to them, these small quantities of 
oxides. being considered advantageous, or, at least, 
prensa in their reaction upon the bath, "All these 

uenaces, as well as a number of reheating farnaces, 
are provided with gas from a large ane ly- 
arranged group of gas producers, and the regula 

and care with irhiclt these different degrees of tem- 
perature are maintained in the different furnaces, 
all supplied with the same kind of fael from the 
same source could not fail ‘to impress itself | 

minently upon every observant Visitor. More than 
anything, however, the ve temperature of 
the stee}-melting furnace, Rey a regularity with 
which it seemed to be maintained in the furnace, 
even after the introduction of @ heavy of 
cold strap iron, was an object of real) to 
many a practical man who may have that 
visit made up his mind very earnestly to trust to ‘his 
own observation, and to nothing @lse, ‘for the evi- 
dence to be produced on that important point,” 

‘There were two points established béyohd contra- 
dietion by the recent visit of the members of the 
Iron and Steel Institute to the Landeré Works, 
viz.:.1. That the Siemens-Martin r can be 
carried 6p in a plain and business-like manner in 
works properly laid out for it ‘without interruption 
and uncertainty as regards result; and, 2/ That the 
product of the Siemens-Martin process, with proper 
selection of raw materials and eare in the manage- 
ment, is steel of a quality fully equal to that of 
the products of other steelmaking processes, 
quality of the steel made was amply testified by 
the mode in which the ingots worked under the 
haramer and rolled out into rails in the exceflent 
reversing rolling mill on the Ramsbottom system 
made by Messrs. Thwaites and Carbutt from Mr. 
Cowper's designs. So far the fatts before the eyés 
of every visitor spoke for themselves, but there 
remained one question yet to be answered, and it 
was upon the lips of many a Visitor to those works 
on that day. Willit pay? That is indeed an ini- 
portant question; but is it wise to ask it im 
blunt and abstract form, or, at least, is it wise to 
expect an absolute and positive reply te it? 
process, provided that it is a sueeess from 4@ 
point of view, must pay if the prices of raw mate- 
rials and cost of onic are lower than the mai 


? 


price of the product, and unless that ion is 
fulfilled, no process can pay at.all, W Fab 5 
the pri¢es.of raw materials in any given > 


be favourable to the Siemens- process or other- 
wise is @ purely local question, and depends upon cir~ 
cumstaaees which differ so widely that the ; 
sions whieh will be arrived at in ofe district may be 
diametrically opposed to those which are based upon 
the facts existing in other localities. Given an un- 
limited qhantity of Bessemer iron, say at 47. 






puddied Bloom made from item 
and p orus will decide the questi 
whether the Siemens- 


wil pay a4 Rimpploment or acemory to € 
mer process. But there are localit 


not givén, an nce ¢ 
iron is available both for the bath of 4 
Martin process and for the puddling 
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per ton, the price for crop endé of ener I 
rails, or of best wrought-iron segap, or 60 















would do. In such localities 
bility of the Siemens-Martin 
and its prospects v i. 
fore, to look upon the Si 





tends for the same 
either driven from th 
cess, or drive a ° 
spheres of appli two p 
istinct, and the ‘natural conditions w ; 
the one or the other, provide in themselves for the 


roper division of labgur betweén these two modes 
rf steel manuf which very often mn work 
side by side and in’ hand, will rarely, if 


ever, meet in opposition to each other in any limited 
field of industry. ee . 





LITERATURE, 
Be rs Be oe ge 


Green, 870, 
Tus "GE MMU to the wtedent, to thé 
builder, and to ‘the architect. To the student asa 


manual, by which he can become familiarised ‘with 
the technicalities of the profession to which he is 


4 


devoting himself, with all the vertous Sere 
met with in its practice, and the in which good 


instructions from the architect are given to the con- 
tractor. For thé builder and the volume 
ao ntoee asa manual which shall not be found 
wanting supplying ‘information respecting build- 
ing work in its details, and to render it more 
valuable especially to the two latter classes, a ¢om- 
plete and well-arranged index is added. There are 
694 clauses in the book, of which 637 are devoted 
to general. specifications; and the remainder to 
conditions in compliance 

particularised in the previous portion of thé volume 


“tare to be executed. 


As a rule we have found that auch compilations as 
Mr. Pewtner's are very far from satisfactory, or 
even useful, for they contaitt those things the 
ought not to contain, and omit those whic 
they o to contain, a failin itself, 
and likely to produee mistrust of all other similar 


been avoided in Mr. Pewtner’s book, and the cata- 
logue and ¢ refer to almost every con- 
ceivable subject connected with the architect's and 
builder's business: : 
The book is well elassified, and the main ob- 
oe at which it aimed has been, we think, success- 
ully attained, that of giving in as few words as 
possible the amount of information upon 
each subj which is rendered in con- 


cise terms, alwa: Y ad ¢ in drawing up a 
specification. "We recommend the volume to archi- 


tects, tind astudenta, th to 
whom it is ssed, believing that find 
it valuable for reference, and that it will frequently 
be the means of saving valuable time. 


te ed 


with which thé’ works | P 
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and he points out that 
there are good reasons for supposing that in 
many instances the revenue to be derived from a 
fishery would far more than compensate for 
the expenditure required to buy up the rights of 
mill-owners and others for whose benefit the weirs 
are maintained. As regards the proper inclination 
of a salmon ladder, Mr. Francis considers it to lie 
between 1 in 7 and | in 13, and he does not advise a 
steeper incline than lin 9 or lin 10, The great 
object in constructing a ladder he states to be, to 
provide ‘as easy and practicable a transit from 
chamber to chamber as possible, and a good lying 
lace in the chamber where one or more salmon can, 
if they please, rest in comparatively quiet water not 
less than 14 or 15 in. in depth, and whence a dart 
can be taken at the next break with as little incon- 
venience as possible,” A chamber about § ft. square 
with a 10 in. or 11 in, break, he considers to be a 
suitable arrangement; but the chambers may of 
course be made r than this with advantage. 
Whether the ladder be made a running or a jumping 
ladder, Mr. Francis does not consider to be of much 
consequence ; but of this and many other points we 
cannotspeak here. What we can say, however, is that 
Mr. Francis has produced a series of reports which 
many general readers will nae with much interest, 
and in which engineers having charge of salmon 
streams will find much useful information on 4 
subject concerning which but very little practical 
information has been published. 





Stables and Stable a ge London: St. Pancras Iron 


orks Company. 

A Boox on stable fittings issued by makers of such 
fittings necessarily es more or less of the 
nature of an advertisement; but in the case of the 
little work before us, this fault—if fault it be—is 
far more than compensated for by the amount of 
really useful information which the book contains. 
Commencing with some remarks on the general 
arrangement of stables it proceeds to treat of stalls 
and their details ; loose boxes and their nw 
fittings for crib-biters ; drainage and water supply ; 
ving, ventilation, lighting and heating, the coach 
use and stableyard, and the hayloft. Each divigion 
subject is dealt with in a thoroughly 

jy, an ww the work is one well. 
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THE DOCKYARD EXTENSION WORKS AT PORTSMOUTH. 


a Tha lniadiinh wadeeai sey = Ree pe ee Ata seen —Syrtonguies ee : om : RY Ptr ene MA Ae Ue CPO Eg + eee PTS t a 
oa - . es es pny .- — hee 5. basa nee 


. pee > weak Tip linn eat (Dit ecie — = . 4 eeenatinmaamees 
“ + op ew ae 





ee sem 


2 . o a _ F — Ai Sc ae ae 
a reeks a Cet UND ah PN MALATE TI ORE YR NAPIER MIE SE IPR OH EOE 
eoeceebemnpemarrmme ee mae i AFR BAI ee TET Yi. eR a ent 


Lik EA fi HP tila} 


: i 
di a 


alt sitssfifiit (i: it shite 


the of water 
eran 
80 ft. in the former at 


ie cae Hid 


ue ) rb age y a 
athe ei i Lite aE 


See 


24035 


SAUCE 


ie 3° Poo 


if 
itt ce 
re He re 


3 


Hie alts 
aa ental 





o 
ee 
rs 
t] 
= 
© 
2 
fa) 


THE PORTSMOUTH DOCKYARD EXTENSION. 
COLONEL ANDREW CLARKE, ENGINEER-IN.CHIEF. 
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EXTENSION WORKS. 


Basin wall. The length of each of the 


THE PORTSMOUTH DOCKYARD 
is 438 ft., 


On page 204 of our last num 


drawings showing the construction o 
docks is shown on the general plan, page 181, and | fir 


south wall of the deep dock is 660 ft. from the wharf 
wall of the Fitting Basin, and close to the angle of 


in more detail on the present 
the south of the Fittin 

wharf wall. 
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PNEUMATIC TRANSMISSION THROUGH 
TUNNELS AND PIPES. 
By Rossar Saninz.* 

Soms months since | had oerasion to assist in designing 
the ext of ap tie despatch line in which some 
heavy gradients were, from considerations of economy and 
the peculiar nature of the land, unavoidable. It became, 
therefore, necessary to ascertain by calculation the 
grodiest which we could venture to employ, #0 as to obtain a 
sufficient carrying espacity in the new section of the line 
under given conditions of engine power and of length. On 
referring for information to text books and the er of 
various authorities on the velocity of gases in pipes, | found 
that almost every one of them gave a different formula, so 
that by some a very high, and by others a very low rate of 
transmission was promised pare pre ! the same cir- 
ge (ga Syme oy wr = _ oe prope ade nee 
any of the - formule whi was in possession of 
thot the weight and friction of « piston or carrier were taken 
into aceount. 

The conditions of motion in a pipe through which gas is 
simply blown—pessing in at one end and out at the other 
—are different of a tube through which the gas 
has to propel a pi When the gas alone passes 
it expands aally and regularly in the whole length of the 
tube, from higher pressure at one end to the lower pres- 
sure at the other. But when a carrier, whose moticn offers 
considerable resistance, is inserted, it is driven forwards with 
a mean velocity corresponding to that with which the air at 
the hi pressure is introduced behind it, or that at the 
lower is exhausted in front of it. Fog if the compressed air 
were introduced or the rarefied witharawn with a greater 
velocity than that of the carrier, the hi pressure would 
increase or the lower diminish ; if with velocity, the re- 
verse would take lt is found, however, in workin 
pneumatic tubes, the my aad and lower pressures both 
remain practically constant during the whole transmission. 

Under these circumstances, I found it to attempt 
to construct a convenient expression for the » of carriers 

ight and friction, under various conditions of 
pre and dimensions of tube, which, although 
not of necessity rye | theoretically correct, would never- 
theless be correct within the errors of observation of its 
com ¢ values, and therefore sufficiently so for all 


fealing ith & pneumatic tube, we are fortunately 
to do this without any elaborate calculation, because 
we require only to ascertain, under given conditions, the 
tiene of tennemsiaaion of a carrier from one end to the other, 
or its mean velocity ; its actual velocity, at any given point 
of the length, whether greater or less than the mean, being 








of no practical im 
a a successful pneumatic system is simply 
this: To make a given quantity of air expand from one 
ressure to another in such a way as to return a fair equiva- 
lent of the work expended in compressing it. It is obviously 
impossible to regain the full equivalent of the work, because 
the compression is attended with the liberation of heat, which 
is dissipated and practically lost to us. Therefore, in design- 
ing a pneumatic system, that which we have to do is first to 
contrive means of compressing the air as economically as 
possible ; secondly, to tat Go smth Bo Go ann af the 
mechanieal effect » up in our already compressed air, 
irrespectively of the work which was employed in compress- 


it. 
"Tike wemest theoretical. work) whish:« iven quantity of 


air can be made to perform, is evident! of expanding 
from the to lower ; and the mechanical effect 
employed im propelling « carrier and air through a given 
tube is therefore equi t of that due to the expansion of a 
tubeful of air frem the higher to the lower pressure. 

if the volume of the tube bee. eubic feet, and the me- 
chanical effect performed by a cubic foot of a herie air 


in expanding from the Migher pressure to the lower be f 
(foot-pounds), then the work. F, performed by the whole 


tubeful of compressed air will be 
F=e/ foot-pounds. 
The mechanical effect, f, performed by one cubic foot of 
air in expanding from p, to p, (lb. per square inch) pressure 
is 


faite. x Ps p-(@) =] foot-pounds, 
vy Pr 
in which »= 1.408, the relation between the specific heat of 
dry air when maintained at a constant pressure, and when 
intained at a constant vol 


Inserting the numerical value ef m; for one eubic foot : 
(1) f=862.04 gp, [3 e. (2) ) . foot-pounds. 
Py 


© Paper read before the British Assoriation (Section G) at 
Liverpool. 
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To find the speed of the trains in each ease, by formula 10, 
we have also the data: wee Tey 
For iment 1. For Experiment 2. 
toy =0.07538 at 20° C. 0, =00.07747 ab 21.4° C, 
wo, =0.07302 at 182° C. =0.07524 at 20° C, 
W =21600 Ib. W=0720 lb. 
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And the common values, 
i ft. ne 

; Me: 63% vw 

= 145,200 eubic feet ; 

whilet the se. oo 

found to be 20 Ib. to the ton, oa 

=. 
These valaes inserted in formula 10, give the speed 
follows : sate * 


Ruperiment 1 (Ex ‘ 
#=20.41 ft. pps ry = hour. 
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And when the tubes are very long im comparison with their 


diameters ; thatis. to say, when the length exceeds 5000 times 
the diameter, we may in practice write the formula thus ; 


- . feet per second. 


* The value of d, which I have given represents the 
equivalent diameter ; that is to ay that Sameer which, 
cireular section, give the same area as 
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in the last equation, we have the still more simple expression ; 
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amount of mechaniéal effect, and the air 
same mean specific gravity, the mean s 
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And to compress and exhaust the air to supply the above 
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to exert over 2000 horse power at each end during 
mission, even on the supposition that the blowing 
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to Foligno from 


Faenza, for three branch railways in the Neapolitan 
Seotans bn Petnee, frome Chamabery to 0. Andes 4a, Goa and 
Lyons direct, crossing the Col de l'Epine; in Switzerland, 
for the passage of the ; and in Spain, for lines from 
Leon to Corunna and Gion. The concession for the Mont 
Cenis of the tunnel line, 


ideas esncidaved that the line would be worked 
at least, seven years; oa of the great 
mts, however, been so much accelerated that it is 
tunnel line may possibly be opened for traffic by 
the end of 187). In that case, and taking into account the 
of all 
contend, the Mont Cenis Railway can only be regarded as an 
experimental line, and the pioneer of a system destined to 


confer the benefits of cheap and safe communication between | 
many countries separated by mountain ranges hitherto im- | 


passable by railways and locomotive engines, and the pro- 
moters must look to the future for the reward of their 
labours and the anxieties of the past. 

Drawings were exhibited of a system of narrow gauge 
or suspension railways, an example of which has recently 
been constructed as a branch line for carrying iron ore from 
the Park-house Mines to the Furnace Kailway in North 
Lancashire. The gauge of this line is 8 in., and the length 
about one mile. It is carried at various elevations from 5 to 
20 ft. over an undulating country, passing over the fences, 
roads, and watercourses without requiring the construction 
of earthworks or masonry. The structure consists of a double 
beam of wood, supported at intervals on a single row of 
pillars. The narrow gauge is practically made equivalent to 
a broader one by the Solving power of guide rails fixed on 
the sides of the beam and below the carrying rails. The 
bodies of the wagons are suspended from the axles, and by 
this means the centre of gravity is brought low. They are 
also furnished with horizontal wheels which run upon the 
guide bars, and thus maintuin the equilibrium of the carriages, 
and render it almost impossible for them to leave the rails. 
The Park-house line will have a traffic of 50,000 tons per 
annum. The cost has been 10001. per mile, without stations 
or rolling stock. It is worked ve a stationary engine and 
endless wire rope. The saving effected in the cost of trans- 
port will be at least 6d. per ton upon the distance of one 
mile. * 

In Switzerland application has been made to the Govern- 
ment of the Canton Vaud for a passenger line on this prin- 
ciple, from the town of Lausanne to the Lake of Geneva. 
Pians have also been laid before the War Office for accele- 
rating military transport in foreign countries and before the 
Governor-General of India for the construction of cheap 
branches from the trunk lines in that country. The gauge 
of these railways may be from 6in. to 18in. They may be 
made of wood or iron, or of the two combined, and may be 
worked by either stationary engines or by locomotives of a 
form specially designed for the purpose. They have the ad- 
vantage of being economical in both construction and work- 
ing, they oceupy but little land and cause no severance, they 
may be « with great rapidity and, being portable, may 
be removed when no longer required and re-erected in an- 
other locality. Before the war commenced an offer was made 
to the French Government to construct one of these portable 
railways to supply their army with from 1000 to 3000 tons of 
ammunition and provisions per day. The work would have 
been undertaken by a gentleman in Paris, who, with a force 
ot 2500 men, would have constructed from four to five miles 
of railway per day, following the advance of the army into 
Germany. The result has, however, shown how little such a 
provision was 


FOREIGN AND COLONIAL NOTES. 
Vignoles Rails in Italy.—The Roman Railway Company 
have invited tenders for 7000 tons of Vignoles rails. The weight 
is to be about 70 lb. per yard. 


Intercolonial Railway.—the tender of Messrs. Ellis and 
Company for the 20th section of this line has been accepted 
by the commissioners for carrying out the undertaking. It 
is rumoured that Bessemer steel rails are to be laid down for 
the permanent way of the line. Section No. 10 is to be re- 
let. According to present arrangements, the whole line is to 
be finished by July 1, 1872. 

Cincinnati.—The Ci ti Board of Trade estimates the 
capital invested in manufacturing establishments in that 
city at the close of 1869 at $45,225,566. The various works 
employed 59,364 and the value of their production 
in 1869 was estimated at 119,140,089. Cincinnati holds the 
fourth place among the manufacturing cities of the United 
States, 

Rails.—The ex tion of rails from Belgium, 
BP ly increased setaeten as compared with 1868, pre- 
sented but a small farther advance in the first six months of 
1870. Belgium exported, however, in the first six months 
of this year 10,566 tons of rails to Russia ; to the Zollverein, 
18,318 tons; to » 12,356 tons; to France, 4109 tons; 
to Italy, 3852 tons ; to United States, 2999 tons ; to Sweden, 
1700 tons; and to Spain, 1657 tons. 


Toronto and Nipissing Railway.—Considerable progress 
bes bout eal aa tae Otehe © this Canadian line, and 
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Wellington, N.Z.—Gas and water works are about to be 
established at Wellington, New Zealand. The pipes for the 


water works have already been shipped from England, and 
have possibly by this time been landed in New Zealand. 


hand, nothing short of the establishment of a telegraph line 
from Port Darwin to Port Augusta. The cost of establishing 
this line, which will run quite across the Australian continent, 
1s officially estimated at 130,0007. 


Australian Telegraphy.—lIt is interesting to note, in con- 
nexion with submarine cables about to be laid off the Austra- 
lian coast, that it has been ascertained that the bed of the 
Gulf of Carpentaria is composed of mud in which a cable 


would bury itself, so that it would be protected from any 
adverse influences, climatic or otherwise. Submarine routes 
between Java and Australia are not idered to p t 





any serious difficulties. 


The Pacific Railroad.—We have received another month's 
traffic returns as to this great undertaking. They are, how- 
ever, brought down no later than May, the statistics of June, 
July, and August not having yet come to hand. In May, 
the Central Pacific division acquired 761,285 dollars, and the 
Union Pacific division, 746,460 dollars, making an ag 
of 1,507,736 dollars. The corresponding receipts ay, 
1869, were 1,307,856 dollars. It will be seen that the earn- 
ings of the great road are now rolling on at the rate of 
18,000,000 dollars, or 3,600,000. sterling annum. In 
other words, the Pacifie Railroad is earning 70,0001. per 
week, although it has attained at present a very early stage 
of its career. The cost of operating so long and lonely a road 
must be very considerable, but we must wait yet awhile 
before we can afford precise details as to the ratio of the 
working expenses to the traffic receipts. 

The Ohio.—The total value of the river commerce of the 
towns and cities on the Ohio is estimated at 715,000,000 
dollars per annum. In this vast sum Cincinnati figures for 
169,506,000 dollars. 


Eastern Ganges Canal.—Pians of a proposed Eastern 


Ganges Canal have been despatched to the Viceroy at Simla 
by the Government of the North-West Provinces of India. 
his project, upon which a staff of engi has been 


gineers 
engaged for some time, contemplates a canal from the 
Ganges, to commence about ten miles below Hurdwar, and 
to irrigate a | tract of country—over 3000 square miles 
—in the districts of Bijnour, Moradabad, and Budaon. The 
total length of the main canal and branches, as projected, 
would be upwards of 1000 miles. The engineers most 
pg wen by age thus far with the undertaking ere Mr. 

Parker and Mr. J. P. Roberts. 

Belgian Coal.—The exports of coal from jum in 
first a of this i meme to vaiok of 
against 1, 3 tons in the ing pert 
and 1,769,712 tons in the corresponding period 
France took 1,772,138 tons 
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’ pe wy ear eeen » have been ac- 
The directors to have trains ing over 
the road in the course of next month (October). 
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WELLS’S MARINE 


Port Darwin and Port Augusta Telegraph.—The South | 
Australian Government have now a formidable enterprise on | 
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1369. The commercial relations of Belgium with France are 
now, however, tly disturbed by the war, and the Belgian 
coal trade has been drifting in consequence into a state of 


dulness and depression. 





WELLS'S MARINE GOVERNOR. 

We illustrate, above, a form of governor, especially in- 
tended for use on marine engines, which has been designed 
by Mr. Charles de Ville Wells, and for which a high de- 
gree of sensibility is claimed. Referring to our engraving, 
which shows a front elevation and a side view in section 
of the governor, we have, first, the small oscillating 
cylinder, A, by means of which motion is imparted to the 
shaft, B, on which is fixed a four-threaded screw having a 
very long pitch. On this screw runs a grooved pulley, D, 
which is connected by a cord with another pulley fred upon 
the shaft of the main engine. E is a second cylinder the 
piston rod of which is connected with the steam valve of the 
main engine. F is the slide valve of the cylinder, E, and 
which is set in motion by the pulley, D, running on the screw, 
and acting on the levers, G. Steam is supplied to the 
governor through a | in. pipe, and is admitted by the steam 
cock, J, the waste steam escaping at K. The action of the 
apparatus is as follows: The shaft, B, is capable of revolving 
rapidly, but it is held in check by its connexion with the main 
ages On asudden increase of speed in the main engine, the 
pulley advances on the screw of the shaft, B, which, carrying a 
relatively heavy flywheel, must follow the large engine in its 
romans 8 . In making this movement the pulley, by 
means of the lever, G, causes steam to be admitted on the 
piston of the cylinder, E, and the steam valve is instantane- 
ously shut. As soon as the speed of the main engine has 
diminished, it retains the pulley, D, and the little engine 
continuing its movement, draws the pulley, D, back, thereby 
admitting the steam under the — of the cylinder, E, so 
as to re-open the steam valve. e engineer in charge can 
regulate the opening of the valve by means of the two screws, 
LM, which check the stroke of the piston-rod of the cylinder, 
E. He thus obtains the number of revolutions required, and 
can close the valve to the necessary degree, according to the 
state of the sea. 

With regard to the practical performances of this a 
ratus we may observe that it has been fitted on board the 
Durance, the chief engineer of which vessel has made two re- 
ports to the chief engineer of the Steam Navigation Company 

ilies. These ect 


of Marseilles documents testify to the perf 
efficiency of the governor, the valve being instantaneously 
closed every time the screw came above surface of the 


water, and as quickly opened when the screw re-entered the 
sea. Upon one occasion during some very heavy weather 
the governor is stated to have in action for twenty-five 

pparatus weighs only 2} ewt., and measures 
mee ty SE. Se, Seana S Se ee eee 
any engine room, where space is always an 
xi add that Mr. Frank 
English agent for this 
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WEED’S SEWING MACHINE. 


MANUFACTURED BY THE NORTH AMERICAN SEWING MACHINE COMPANY, ST. JOHN'S, NEW BRUNSWICK. 





WE illustrate, above, a sewing machine manufactured by 
the North American Sewing Machine Company, of St. 
John's, New Brunswick, which finds a very large share of 
favour in the United States and Canada, and which has 
recently been introduced into England by Mr. E. L. Newton, 
of 9, Newgate-street, E.C. 

The mechanism of the machine is simple and easily 
managed, while the working parts are not liable to get out 
of order. The arrangement will be clearly understood from 
the following description, and by the help of the drawings : 
The bedplate of the machine is hinged at the rear to the 
table, c, so that it can be thrown back when it is desired to 
inspect, or oil the ranning parts beneath the bedplate; and 
in the front of the table are placed two small rubber 
studs, upon which the bedplate rests, so that it can be 
thrown forward without any shock. The trame, A, is of 
the form shown in Fig. 1, open at the top to give room for 
the shaft, K, and to lighten the machine; and to the front 
end a head plate, D, is screwed. Motion is imparted through 
the treadle to a driving wheel and strap, passing upon the 


pulley, V. The treadles are well arranged, being placed 
midway upon the rocking bar, so that the motion is given 
by the front and back of the feet, and an easy motion is 


imparted. Of a piece with the pulley, D, is the dise, T, 
with « crank pin in its face, as shown, upon which is placed 
a connecting rod, 8, working with the crank, R. This 
crank drives the shaft, K, and crank, L, in the front of the 
machine, but imparts to it a wrist motion, whilst the shaft, 
V, upon which the disc, T, is mounted, of course revolves. 
A short coupling rod connects the crank, L, with the needle 
bar, I, at the pin, M, and by this means a reci ting 
and regular motion is given to the bar, I, which carries the 
needle, H, at its lower extremity. 

In the lower part of the faceplate is a small bracket, P, 
carrying the lower end of a beat lever, N, which curves 
forward, and projects in front of the faceplate, D. A small 
stud, or striker, O, is screwed into the needle bar, I, in the 
position shown in Fig. 1. At the back of the needle bar, 
and passing through the faceplate of the machine, is the 
pressure bar, J (4). This bar, for a portion of its length, is 





the full size of the hole drilled to receive it, in the face- 
plate; for the remainder, however, it is of a reduced 
diameter, to admit of a coiled spring being passed into the 
annular space around the bar ; into the top of the faceplate 
a cap, J, is serewed, by which the pressure exerted t 

the spring can be regulated to a nicety. A slot is cut 
through the side of the faceplate at its lower end, into the 
hole through which the pressure bar passes, and a small 
stud in the latter passes through this slot. Just below the 


| slot there is slung upon the faceplate a lever, &, with an eccen- 


tric at the end (22). This eccentric bears upon the stud in 
such a manner that, by throwing the lever up or down, the 
pressure bar rises, and releases the work upon the table, or 
falls and holds it in its place. The foot of the pressure bar, /, is 
of the shape shown in the sketch (27), and is perforated to 
admit the needle, as well as to operate in connexion with the 
feed. An independent set of mechanism is at work below the 
table to drive the lower thread, the motion we have just de- 
scribed being for the use of the upper thread. Upon the shaft, 
V, is keyed a drum, W, with a spiral path cut around it, as 
shown in Fig. 1, and No.6. Beyond this is a bearing form- 
ing part of the bedplate itself, and beyond this bearing is a 
cam, Z. The cam is to drive the feeding motion. Mounted 
on a vertical spindle screwed into the under side of the bed- 
plate, is a bent “lever, a (24), carrying upon it a roller, 6, 
which gears into the spiral path of the drum, W, and which 
imparts to it the necessary reciprocating mution, The end of 
the lever, a, is linked to a straight lever, c, and this again 
to a short lever, d, the centre of which is also the o: 

the shuttle race, g. No. 17 is a plan of this shutt 
it is circular, fitting into a recess in the bedplate, 
covered with a “throat-piate.” The spindle passing 
the centre of the shuttle race is the centre of the 

d, and upon it is mounted a pair of arms, 
the upper edges of which are carefully bevelled off. 
arms receive the shuttle, f, shown in fall detail in Nos 
and 16. No. 5 is a plan, and 16 is a section of 

shuttle. It consists of four parts—the body, the spool, 
tension bar, and the screw. The shape of the bady is 
as to allow the thread to pass easily over its point 


HL 


piece 
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around it, the front being pointed, avd the sides and back 
carefully rounded, to lead the thread off evenly. The 
spool, No, 18, is a little iron reel, running on the spindle, 
f?, No. 16, and it is kept in position by the tension spring, 
JS*, which is adjusted to any degree of tightness by the screw, 
J*. Two small holes are on one side of the shuttle, 
and three on the other, and through these the thread from the 
spool is led. We now come to the feed motion, Y, Z, Fig. 
1, and Nos. 10, 12, and 16. It consists of a small lever 
of the form shown in No. 12, With serrations in the upper 
edge, h, which projects through the slot in the feedplate, 
i, and is attached to a bracket under the baseplate, with a 
stud passing through a slot in the lever, so that a recipro- 
cating motion can be given to it. The motion is given to 
the lever, which has a bent finger on its lower side, as 
shown, by means of a cam, Z, keyed to the motion shaft 
under the baseplate. As this revolves, it’ presses the feed 
lever forward, and it is brought back to its normal position 
after the cam has broken contact with the finger, by means 
of a spring, No. 15. The handle, Y, regulates the rate of 
feed; this handle is connected with a small wedge turning 
npon the stud sbown in the side of the baseplate, a little 
above the handle, Y. The wedge being always in contact 
with the slotted end of the feed lever, it is evident that, by 
throwing the handle to the right or left, the feed lever 
advances or retires, aud the time during which the finger of 
the latter is in eae 
iving a greater or less as desired. 
wp ayers pep tisha is placed a spindle, E, with « 
rubber or felt pad, F, | on the frame; 
H, and in advance 
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, which retains the small spool upon its spindle, 


the pressure which ie thus brought upon the spool, can 


is passed 
Q, and through the eye of the loop- 
needle, H. |The aetion of the 
crank, L, throws the needle bar 
in its downward travel passing 
ough in the feedplate, (wt the same time 
the stud, 0, «triking the looping bar,Ahrows it down and 
forms a loop of thread within the shuttle race, just at the 
moment when the end of the shuttle is at the extreme point 
of Hs back ward travel, and about to return ; ‘in ite forward 
peint of the.sbattle enters the Joop made by the 
thread of the needle, and drags it forward, until it passes 
around the shattle Letween it and the of the shuttle 
race. By this motion tie thread from needle engages 
with that of the shatfle, and the d midvement of the 
peedie draws the thread with it, knots itinto the { 
It i» essential, of course, that the wpperand lower 
should be exactly equal in order that the lock stiteh should 
be secured. t 
The advan which this machine possesses arg its cheap- 
Ress, and the simplicity of its parts and working 
it. It is not éatily disarranged apd the Introduction of a 
straight needle is an important feature, reducing the chances 
of breaking the needle and enabling & # machine to 
perform heavier work than could fibly be done with 
a@ curved needlé. One defect, he sting in the Weed 
thachine should be mentioned, one be easily 
remedied. As made at present it is someWhat noisy in its 
action, owing principally to a want of care in fini#hing the 
Griving parts. A little more attention iy this respect and 
the removal of the noise caused by the blows of the stud in 
the needle bar upon the looping bar at €very stroke would 
almost entirely remove this objection. The latter object 


might easily be effected by slotting the looping bar and | the 
placing the stud wien Oo Aeheaghee 2 diding ond ant s in 
= : 








all the cylinders and other parts are 

ible foxinspection and repairs, and great solidity and 
steadiness are insured to the whole machine. Each engine 
rives ite at a speed practically uniform throughout 
ite stroke, whieh jt opens, by a rock shaft and appro- 
pritite convexions, the steam valve of its neighbour, and is 
obliged to pause at the end of its own stroke, till its own 
steam valve, being opened by the motion of the other's piston 


hl. 


rod, it tor The and reciprocal 
: A 
action of the two double-ecting plungers thus piv at ua- 





an reat ae prov cylinders (whose sum is a i 
uniform quan forces the water in a steady, quiet stream, 
‘while the silent seating of the water valves by their own 
gravity through the equalisation of pressures in the water 
cylinder, takes place during the pause of each engine at the 
end of its stroke. 

The height to whieh the water is forced by the engine, of 
which we are speaking, is about 175 ft., and against this head 
the engine delivered, duri ‘ its bre | trial, 5,034,309 New 
York gallons, equal to 4,027, gallons, in 24 
hours, working at a speed of 90.9 ft. per minute~—a 
very low roves 4 by , and one far from conductive to 
economy. At a piston speed of 110 ft. per minate, the de- 
livery rose to 6,092,128 New York gallons, equal to 4,873,698 
English gallons, in the 24 hours. For the general particulars 
of the Newark engi we are indebted to the New York 
Engineering and Mining Journal, and we may add that our 
contemporary states that these engines have given the 
highest duty on record imthe United States. The particulars 
of this duty (ex nds raised 1ft. high by the 
consumption of 100 Ib. of coal) are given by our contemporary 
as follows: “The duty of the engine, as obtained by multipiyin 
together the area of the plunger in square inches (373.85), an 


striking motion would dreds 
With this slight exception, howgiper, the Weed machine | S76! 


possesses every qualification to rétommmend it, and we 
believe that considerable success has already attended its 
introduction into this country. ae a # 


THE WORTHINGDON. PUMPING ENGINE, 

Duarte the few years direct-acting steam pumps, or 
pumps driven direct by a iston, and without flywheels 
or other revolving parts, largely employed both in 
this country and abroad. but few exceptions, however, 
such pumps have been of small, or very modenat 





hour the 
Po), nie i 
tor delivery (174.82), and 
ber of hundreds of ds 
duty was 77,358,478. As reduced to the act 
it 386,262 and 


sizes only, the reason for this being that they undoubtedly, |). 4, 


as ordinarily constructed, use a large quantity of steam in 
proportion to the work done. One of the main advantages 
claimed for the direct-acting stem pumps is that by their 
employment an almost constant p is maintained u 


Be Sn ae en © ne aoe pay cde 
an uniform thus giving a steady of water through 





the pi t of these conditions for- 
bide ee euglegmens of a high piston speed, and it also, in 
all ordinary arrangements, renders it ay vege to employ 
the steam expansively. der direct-actin 
pump mays re aloes, — onl - cond 
expansi allowing 

and ually retarded 


during the completion of the stroke. 

It will be seen from these considerations that the employ- 
ment of expansion im direct-acting single cylinder steam 
pumps is incompatible with the maintenance of that steady 
and uniform speed of piston which is claimed as one of the 
advantages of such poms and it was a knowledge of this 
fact which led Mr. H. R. Worthington, of New York, in de- 
signing the fine pair of steam pumps illustrated by us on 

226, to adopt the double cylinder or compound system. 
yemping engines have been constructed by Mr. Worth- 
ington for the Newark Water Works, New Jersey, U.S.A., and 
they are pot only, we belinve, the largest direct-acting steam 
pumps which have yet been built, but they are, so far as we 
are aware, the only pumps of t).at class which have ever been 
fitted either with double cylinders or with a condenser and 
air pump. The general arran nt of the engines is one 
which has long been used successfully by Mr. Worthington 
for «muller pumps, there being two complete engines of 
similar dimensions placed side by side, and connected so that 
one engine works the valves of the other. 

The illustration which we publish on page 226, shows 
clearly the general relative disposition of the important parts 
of the engine, namely, the high cylinder, 
which exhausts into the larger ex oder im- 
mediately behind, and in a line with it; con- 

ing the series of steam cylinders with the water eyfiaduas 
in one direct line, thus rendering the machine self-contained, 
without may See bracing, a simple brick foutida- 
tion, merely to receive the weight of the engine, being all 
that is required. 





taken approximately. 

evaporative efficiency of t 

used, or the rate of expansion. 

that, with the very low 

are capable of being ed, 

be expected ; but against this is to be set 

their construction, the aaah anes 

moderate cost at which we expect 

be built. Altogether, the engines 

much interest attaches, and we hope, at some future time, to 
be able to place further particulars of their construction and 
performance before our readers. 








HEAVY FORGINGS. 
On Ti Appliances for the Production of Heavy 
orgings, as used at the Birkenhead Forge.” 
By Lieutenant-Colonel Cray. 

Tux forging of iron in large masses is a subject of so much 
eaestanas. tk our engi he industry thet it needs little 
apology for its introduction to the Mechanica] Section of the 

bitiob Association, and any improvement in the machinery 
or appliances for the more economical or rapid manufaeture 
of large masses of wrought iron, or for any improvement in 
quality, must be of great interest to all manufacturers where 
such products are 

These improvements in the manufacture of large forgings 
I intend to class under three heads, and I simply to 
mention a few prominent facts very briefly, but shall be glad 
to answer any inquiries that members may require further 
information about. 


1. Improved heating by Siemens’s regenerative gxs fur- 


aces. 
2. Facilities for handling and Soot Se masses of 
wrought iron from the furnace to the mer, and for 
moving them when under the hammer. 

See Sanna, eee Caen Sees 
with such width of standards as to give the workmen all the 
comfort and convenience ible in executing the necessary. 
Premera Ya forging, and cutting the material to 

po Se gm Premade dg 4 

exposure to temperatures, 
don't eutaliine structure is i 








* Paper read before the British Association, at Liverpool. 








economy of fuel, as 
of the Mechanical 

necessary to upon the great 

ially in large towns, of the absence of smoke 
been thought a necessary nuisance in al) 


, 7 
8 it 


eae reg which I should wish to mention 
f . 
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to inerease or decrease the distance of 
; the truth of the old 

hen the iron is hot” will prevent any 
advantage of rapidity of 

masses of iron. After 


brought the sorging to 
instrument should be 

to cope with the material 
uickest manner, and with 


workmen employed at 

that described as sus- 

; they are carried upon wrought-iron 
span, which gives the an such 
eration, and such freedom from any obstacle 
seldom, if ever, been accorded before, and 
room to the rear is reserved that shafts 50 ft. or 
could readily be made without any inconvenience. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

G Pig-Iron Market—During the last few days 
Y has been languid, but a better tone is now apparent 
with a moderate turnover. Business was done at 61s. 8d. 
and 5is. 9d. cash, also 52s. a month. Buyers remained at 
5is. Od. cash and 52s. a month, with sellers 5is. 10d. and 
52s. 1jd. respectively. No. 1 G.M.B., 52s., No. 3, 51s. 6d. 
Makers are expressing an anxiety about aceumulating stocks , 

which call for consideration from all parties. 
General Iron Trade.—Engineers and founders continue 
sy. Machinists, as distinguished from engineers, are also 
tolerably busy. G 1 ings are in demand. For 
sheet iron there is plenty of and those made by 
ntly commenced in the district, are obtaining better 
repute daily. Merchant iron is reasonably active, in all 
classes of malleable iron are comparatively steady, and prices 
are firm. The meetings lest week, held by de tations of 
the malleable iron makers with their workmen, have led to 
ult, as parties were unable to agree on a basis of facts 
for the arbiter to dea] with; the masters disputing in toto 
the statements drawn up by the men of the yield of puddling 
furnaces in the North of England eompared with those of 
Scotland. The arbiter, Mr, George Anderson, M.P., it seems, 





North British Railway Company.—This pany’s re- 
port, just issued, announces the intention to construct, at a 


cost of about 25,000/., a new station at the Lothian-road 


will proceed to 
: 2 Se GAN gue Dothan, 00 0 
w, thus 
an alternative route 5 miles ant colind eam 
and entirely in the company’s hands. As to 
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of all, 
choke 

water was 
compensation the water was and rose 11 ft. in the tube, 
Lintrathen to eapacity pre there was an ample supply in this valley. 
10,000,000 or 12,000,000 gal ; 000 ph Mn By analog ng, oven 
jon to the river, and itm summer months, r it was the water 
y a further enlargement of would do this, and the of five of 
commended by Mr. Bate: should be sunk and connected with one 
about 24 miles in length. ae OS ee ae ee ee 







Rivers’ Pollution © 
Frankland, one of the Com 
what might be done what 
garding the river Ne 
years ago—the Duke of B 
two others, brought aetior 
on that stream. Since ri 
manufacturers had been pub to @ 
of them had been led to « 
water they threw into the my 
days ago a chemist whose 
that at the lowest mill at sv } 
for their very finest papers. They’ 
which was most universally poll ata 
ago had been rendered by the & 
simple process available for @ 
finest articles—requiring purer 
process. 
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Tramway Scheme for hy 
to a pro tramway ¢ me he een: 
Town Council, and a Bal will uuglat for Wi 
for the p of out, The promo 
data state that the n of} ngerwears 


in New York last year 
also quote other . 
the Continent, in justifientio 
of what _— be on o 









along the chief routes it 








NOTES FROM SOUTH 

ith ~ 
The Welsh Irom Trade.—C * 
of the iron market were kh 
past week. The rail branch of 


same state of 
quantities of rails 


generally. . 

at Cardiff and es Se Ua 
week for the 

2 tons, of which 4919 tons 


quantity shipped 
and 663 tons at Newport. Of the iron mi 
1600 tons were shipped by the Aberd@ + = 
New York; 721 tons by the Dowlais Ti * 
oo 320 aa a Ce in ¥ TOE tig a ET BS! H-LOADING RIFLES. 
ton ; and 1574 tons by Guest om pay for ew Or On. Rifle, with the object of comparing it 
and the 663 tons exported from Newpomt y athe. ae ab Mr West i .o oe 

< r. W, P. Marswatt. 




























the Blaenavon Iron Company for Bas 
vices from the United ‘States cannot hb} 
favourable light as to future ti otia 
are entertained of ees to Ax 
ing as heavy for somé’time to come 
many months past. All the rails fo 
ing the week were shipped at News 
Vale Rhymney Iron Companies, ‘fue 
are comparatively small for this periodigs 
total quantity of iron shi wate ‘ 
week reac 11,294 tona, against Ons 
week, and 4691 tons in week ending! 
the iron exported, 5676 
pally for United States, and 
principally for Russia. transactic oni 
offered are pietey 


t 


ee 


and the contracts now 
miscellaneous descriptions. iron sells 
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are evincing some anxiety to secure orders 
delivery. ith the exception of brands 
bave a downward tendeney, and no impro 

until after. ; 
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The Swansea Water a E 
2nd instant details were 
Water and Sewers 


—In 


Supply. 
af 





of E 


next ag 

place on Wednesday last. ; ' jn 
only short but uncertain, - has { E r 
Biasnantddu, as reco led Mr. lawlinean,. 4 4 


quantity would be 


supplying the large 
The Bosed wes cee 
athering ground of the sed 
the cuttings come to be car 
lose all the water out of 
was given to this statement, 
who may be regarded as a 
was at such a depth below 
likely to interfere with the wat 
comes oomnees te ae 
the question was adjourned 
mineral surveyor had been 
which the coal-cutting would hay 
The Carmarthen Water 
ExcGingrrixe i 
schemes 
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tion has just issued 


SovTrHaMPTON-BUILDINGS, CHaNcERY-LaNe.— This Institu- 













for the winter season. The 
and have 











Mways.—Notices have been given as _ 
and north -western districts of the ' 
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NOTICE OF MEETING. 
Society or Esowanas.— Monday, October 3, & 


r will be 
read on “ The Theory of Screw Propulsion,” by Sef. 
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FRIDAY, SEPTEMBER 23, 1870. 


BOILER LEGISLATION. 

Tue able report read before the British Associa- 
tion upon the various plans proposed for legislating 
in the matter of steam boiler explosions contains 
subject for much reflection, and will address itself 
specially to the attention of the members of the 
Select Committee appointed by Government to con- 
sider the best means of legislating on this most 
difficult question The gentlemen whose names 
appear at the head of the report have had, for the 
most part, not only long personal experience of 
boilers and boiler explosions, while some of them 
have laboured for many years, and with great suc- 
cess, to reduce the number of casualties with which 
we are unfortunately made so familiar by their fre- 
quent repetition, but also they have had placed at 
their disposal the vast mass of information that has 
been accumulated on the matter, and which has 
helped them to a conclusion, But in discussing 
the various plans proposed for legislation, so many 
difficulties, obstructive, if not fatal, to each scheme 
arise, that even the one most favourably considered 
by them is recommended with no small degree of 
hesitation —a hesitation which speaks plainly of the 
difficulties in the way of successful legislation. In 
fact, it would be almost impossible to suggest a 
subject which presents more obstacles to any satis- 
factory interference on the part of the Government, 
while private responsibility appears totally insuffi- 
cient for the task. Private prejudices, indifference, 
and ignorance haye to be dealt with, without any 
direct collision with individual rights ; the co-opera- 
tion of the boiler users has to be secured, and their 
qoute guarded against ; the thousands of boilers 
of every description, of every and class, have to 
be inspected, and a consi 
demned, to the loss of the owners‘ the h of 
new boilers made every day have to be examined, 
and every steam generator thro’ the 
placed under the eyes of ified inspectors, who 
should periodically oetinn and report upon each 
boiler within his district, submitting the result of 
oe examination to a suitable should 

ve the power of interfering to t any unsafe 
boiler from bein agh in ese ao could be 
done ; if peor son, By 
the country, the class, the age, iti 
probable duration of each be recorded ; if all 
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Post | 86 that whose report was read 


percen con- | could, 


It would be an easy matter for a Committee, such 
Association, to specify uirements 
all existing boilers must poy and to the 
conditions that it would be necessary for each new 
boiler to fulfil before it left the workshop. It 
would be quite possible that these conditions should 
sat be mate ceareniien a nor calculated 
to interfere with the advancement of practice in 
boiler construction, there would be no lack of 


1 
F 
i 


centage of explosions occur from the carelessness 
of the tenter. But while the imi require- 
ments may be thus fulfilled, the ical applica- 


tion of them is ful! of difficulty. 

The British Association Committee advance five 
plans that have been su, The first, that 
the Board of Trade should be vested with the power 
necessary for a complete inspection of ; 


municipal bodies havin authority to perform 
the inspection ; the third, that independent bodies 
should undertake the work, boiler makers, private 
companies, assurance associations, being the agents 
employed; the fourth suggestion is, that Govern- 
ment interference should aig 4 an Act re 
ing inspection compulsory n passed, 
that the task should devolve upon an sag, body 
iodically elected, which should form a National 
Steam Users’ Board. The fifth proposes to 
attain the desired end by the infliction of heavy 
penalties in case of explosion, which it is thought 
would encourage the practice of periodical inspec- 
tion by private associations. 
We will have a few words to say upon each pro- 
ition. ‘The first one as it stands is incomplete, 
or the Board of Trade’ would not of itself be com- 
petent for the task, but would undoubtedly require 
the assistance of those whose experience in the 
matter is, above all things necessary. The routine 
of an official department would tend towards con- 
fining within rigid limits the practice of boiler 
manufacture, and would be 3 prove anti-pro- 
gressive. On the other hand, when proper! i 
a Government de ent would ee | = 
form the routine of a great and constant task li 
that of universal boiler inspection with more cer- 
tainty and regularity than _ private oe 
With re to the second suggestion but little 
need be said. It is obvious that municipal bodies 
would be perhaps the most incom t conceivable 
for such a task. The Board of Works would hardly 
be pronounced capable; how, then, could such a 
duty be placed in the hands of minor parochial 
authorities, metropolitan or provincial, and how, 
with any chance of fair inspection, could the work 
be nee to those who, bat many cases, bg er 
themselves have to inspect rt upon thei 
own boilers, in connexion with pi aan totally ig- 
norant of the subject ? 
The third plan is equally unsatisfactory and un- 
——. Boiler makers would, of course, make 
ull i ion, according to their judgment, but 
that j mt would reaps prejudiced by 
their own special practice, which varying if not in 
every manufactory—at least, in every district 
would produce endless complications, while ex- 
perience has proved, on the other hand, the ineffi- 
ciency of private associations of inspection to ope- 
rate on a large scale. The establishment of a suf- 
ficient number of such associations over the country 
would, indeed, be 5g ye i 
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violation of the legislation. The very argument 
in fa of the i of 


uences which would follow after 
“io plain! “hes in legislating the 
t seems to us, on 
matter of blr in nah yp fpveesade meyeg 
reserve to itse t inspection, 
officers appointed to the new department should 
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alldetails of examination or test of existing, or 
boilers, that alltheusersof steam power should 
themselves to the department, and that a com 
register of every boiler should be made. It would 
be curious to see how many antique and decayed 
ge sould be f 
how many units of danger wo’ swept away. 
Doubtless such a course would be met com 
plaint and opposition, but if any efficient tion 
is to be framed it must be to a certain extent arbi- 
trary, and it must not be f n that it will only 
be by unseating hundreds of and dan 
boilers that the great element of risk can be re- 
moved, and that it is only by constant and rigid in- 
spection, that the evi] consequences of ignorance and 
mismanagement can be averted. Above all, it will 
be essentially necessary, as we have repeatedly 
inted out in our oon. do away with the 
that at present forms the sequel to every fatal 
boiler explosion, which is miscalled an inquiry, and 
to substitute for it a thorough and real investigation 
of the causes of the accident, which shall be usefal 
to science, satisfac to the ic, and which 
shall fix the responsibility and the penalty aright. 





THE BRITISH ASSOCIATION, 1870. 
THE teguce: duil and dead-level monotony with 
which the mechanical section of the British Associa- 
tion is afflicted this year, and to which we made re- 
ference last week, was for the most part maintained 
during the whole of the sitting. It is true it was 
pox we vpass at Pi Ba mene 

episode, about as frequently by a paper w 
was really worthy of attention. As a rule, however, 
an unvarying uniformity was maintained during the 
whole course of the ings, which must have 
impressed such of the inhabitants of Live as 
weve hegre ee me- 
ical science was a very lugubrious affair indeed. 
To such a low ebb did matters recede on Saturday 
last that long before the section rove the President 
had vacated the chair in favour of a member of the 
committee, who in turn the post to one of 
the secretaries. 1+ is true the paper was one 


. | by Captain cape eg eA pi ge ny a 


but really on merits of his own 
super-excellent ered cable. This was a 


fine advertisement the t captain, who, 
when the chairman Seas his—the 
tain's—remarks had extended to a sufficient 


them. The captain, however, concluded his re- 
marks to what were rye oes ma ; he 
a most of audience out 
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One of the best contributions to the section, and 


. * 


The time of the section on Friday last was wholly 
on eaae @ engineerin 
being, with a: i t- if g. 
sight. Mr. J. Dailey Denton, y. ‘This was Mr. Robert FP. Pairlie’s — 

tt to which present prae- | on the for the railways of the future, in wh 
are utilization of | the aw showed in what manner, and, to some 
usion that no system of | extent, in what degree the cost of the construction 
should be adopted of which filtration did | and maintenance of railways was affected by their 
. Mr. J. N. Shoolbred contributed | gange. Mr. Fairlie, who is the champion of the light 
a paper describing the sewage of Liverpool, which | railway ——, advocates the adoption of a narrow 
was followed by one by Alderman ‘deanery: of | gauge as being both economical and safe. He main- 
Manchester, on the ashpit system of that city. Mr. | tains that a 3 ft. gange line could — without extra 
Reade then read a practical paper on the construc- | expense for haulage, two and a half times as many 





tion of sewers in running sand, which somewhat | tons as are now carried over 4 ft. 84 in. eva e of the }; 


relieved the monotony of the proceedings. ‘The | North-Western Railway. Mr. John B. F read a 
discussion on these papers was opened by Mr. | paperin favour of the adoption of the narrow gauge, 
Trevelyan, of East Lothian, who condemned the | and on the application of the centre rail system, 
sewerage system as a gigantic folly, and advocated | giving imstances of lines in Brazil and other plaees 
the earth closet system. After this enlightened | in support of his argument,“ After these papers 
expression of opinion, Professor Ansted stigmatised | came two of special interest to the town of Liver- 
the sewerage works at Aldershot as a nuisance be- | pool, the one by Admiral Sir. E. Belcher on the de- 
yond all question. Mr. Rawlinson flatly contra- | fenceless state of Liverpool, and the other by Mr. 
dieted the professor, and said he had been telling |S. J. Mackie, on the defence of Liverpool. The 
the meeting what he defied him to substantiate, | gallant admiral pointed out how defenceless the port 
whereat the learned professor waxed wrath, and, | of Liverpool really was, and Mr. Mackie brought 
producing his note-book, he read to the meeting his | forward a proposition for defending it by a 
mmemorandams made upon the occasion of his visit | series of stationary floating ports upon Captain 
to Aldershot. Mr. Rawlinson, however, held to | Moody's well-known ray system. Opinions varied 
his own opinion, and at this juncture Mr, wee |as to the feasibility of Mr. Mackie’s proposed 
mounted the rostrum, exclaiming that too much | method of defence, although it was agreed that 
had been said about the physical and chemical! | Liverpool wasin a defenceless position, and required 
aspeets of the sewage question, and nothing about | the attention of Government in this respect. We 
the mechanical, After, however, fully substantiat- | think, however, that Liverpool has no great need of 
ing all Professor Ansted had stated, Mr. Hawksley | any localised system of defence, whilst we can keep a 
continued in the physical and chemical groove, | gopd fleet out at sea. The day’s proceedings were 
out of which, after thirty minutes, he was gently | brought to a close by the reading of a paper by 
eased by the President, He then said he would! Mr. W. P. Marshall, on the Martini-Henry rifle, in 


refer to the mechanical considerations, which, how- 
ever, simply meant twenty minutes more devoted 
to vague and general remarks. During his obser- 
vations he led the audience to suppose that he was 
coming forward with a sound mechanical proposi- 
tion relating to the question. But he concluded a 
barren speech of exactly fifty minutes’ duration, 
with the observation that a mechanico-chemical 
method of dealing with sewage was the true solu- 
tion of the question, the modus operandi of which, 
however, he left for the fature to determine! It 
certainly did not need Mr. Hawksley to ge down to 
Liverpool to tell the world that. At this point 
the further discussion was referred to the chemical 
and statistical sections—which had, with the me- 
chanical section, appointed a joint committee to 
investigate and report upon the whole question of 
sewage. The report of this committee had been 
partially read the previous day, but its correctness 
was challenged by Mr. Hawksley, and it was ulti- 
mately withdrawn. 

The ings on Saturday opened inauspi- 
cioualy for the reader of the first paper on the list 
—Mr. A. W. Bickerton, F.C.S. This gentleman 
ventured to propose an engine for the conversion of 
a greater proportion of heat into work than had been 
‘ete ce J utilised. The engine was to be worked 
vy the expansion of nitrogen. After explaining the 
principles of his invention, and, when proceeding to 
tescribe the construction of the proposed appa- 
ratus, he was suddenly stopped short by the Presi- 
dent, who informed him that he had been talkin 
absolute nonsense ever since he commenced, an 
that had he (the President) seen the paper before 
the meeting, it would not have been passed for 
reading, This was rather discouraging to a young 
worker in science, we should think, and not very 
complimentary to the committee of Section G, who 
were intru with the selection of papers. Mr. 
Perey Westmacott, of the Elswick Works, fol- 
lowed with a description of a very efficient ma- 
ehine in use at the + arte Soe Dock for emptying 
the graving dock. The machine consists of a large 
bucket capable of holding 14} tons of water, which 
quantity it raises at each stroke. The water is 
poe | with rubbish which the bucket brings u 
from the well, including even large logs of wood. 
Colonel Clay, in a short paper, pointed out the ad- 
vantages of Siemens'’s furnace for heating large 
masses of metal, and of the superiority of hydraulic 
over steam power in lifting those masses. A valu- 
able paper by Mr. R. Sabine on pneumatic trans- 
mission was read, as was also a paper on Messrs. 
Ashton and Storey's steam power meter, with which 
our readers have been familiar through our 
columns, A few more papers of small practical 
value, notably that of Captain Rowett, already re- 
f to, concluded the day’s proceedings. 


which the author made a comparison between that 
arm and the Westley-Richards rifle. A wumber of 
defects were pointed out as existing in the former, 
but which were remedied in the latterarm. Although 
there may be a doubt as to the ultimate success of 
the Martini arrangement, we must accept Mr. Mar- 
shall’s conclusions as to the infallibility of the 
Westley-Richards arm with reserve. 
Unquestionably the best sitting of the Me- 
chanical Section was that on ‘Tuesday, which was 
the final meeting of the members in this section. 
Mr. Fairlie’s paper on the previous day, as well as 
Mr. Fell’s, had passed without a word of discussion, 
although Mr. Fairlie’s paper enunciated principles 
which certainly invited comment. "When it is con- 
sidered how opinions vary with respect to the gauge 
of railways, and when it is seen how the facts and 
opinions advanced by Mr. Fairlie tend to overturn 
existing notions upon the subject, it is a matter for 
wonder why & warm debate did not follow his 
paper. We can only conceive that Mr. Fairlie’s 
conclusiops were so convincing to those present 
that no one had the temerity to question them. 
On Tuesday, however, the discussion was most ani- 
mated, and Mr. E. J. Reed, who took a large share 
in it, probably saved the section from having as 
dull and spiritless a time of it on this as on the 
previous days of its sitting. The proceedings com- 
menced with the reading of a by Mr. W. 
Hope, V.C., on the history of hell, in which the 
author claimed to have been the original inventor 
of the Boxer shell. Two papers by Mr. M. Scott, 
on a submarine ram and gun, and on machinery for 
working submarine guns, followed, after which Dr. 
G. Bischoff, of Bonn, described an invention for 
testing the quality of malleable metals and alloys. 
Professor Os e Reynolds described an oblique 
propeller, and Mr. A. B. Brown his hydraulic steer- 
ing apparatus, upon which Admiral Sir E. Belcher 
took occasion to object to a rigid rudder, and to any 
wer except that of the wind being put upon the 
elm. Mr. F. Deacon descanted upon furnaces and 
mechanical firing, and described the Argand furnace 
of Mr. Dillwyn Smith. Five other papers of minor 
im ce were taken as read. 

‘he discussion upon the all-absorbing topic of the 
day—the loss of the Captain—was led up to by the 
reading by Professor enbine of 6, cttaiad report 
pore by Mr. Merrifield “, the sta’ : ; 
and sea-going qualities of shi committee 
had applied ‘to the ‘Admiralty: 1 for permission to 
carry out the experiments recommended in the 

submitted at Exeter. The A 








ment and its officers may not prove true. As, 
however, Mr. Reed’s previous predictions have 
been verified with respect to turret ships, we have 
every reason to fear other casualties as sad as that 
which happened to the Captain. 

In taking leave of the meeting of the British 
Association for 1870, we can but express our dis- 
appointment at the paucity of phos | engineering 

pers which has been experienced. It suffered 
adlly in this respect last year, and has fared worse 
this. Should next year bring no amendmént in this 
respect, we shall begin to consider the Association 
as effete and useless so far as engineering science is 
concerned. We recommend the Couucil to inquire 
into the matter, and to see if they cannot bring 
back some of the old ardour and enthusiasm into 
Section G. The meeting of 1871 will be held at 
Edinburgh under the presidency of Sir William 
Thompson, D.C.L., F.R.S., and Professor of 
Natural Philosophy in the University of Glasgow. 
It appears that in future the cities or towns in 
which the Association proposes to meet, are to have 
two years’ notice. On the present occusion, there- 
fore, Brighton was decided upon as the place of 
meeting for 1872, whither it is proposed to invite 
scientific men from France and Germany, if there 
are any of them left. ‘The meeting next year will 
take about the middle of August, it having 
been felt that the meetings suffer from being held 
so late as the one which has just closed. 





STEAM ROAD ROLLING. 

In writing recently upon the subject of road 
formation and maintenance by steam power, we had 
oceasion to refer at considerable length to a very 
excellent and exhaustive report, printed by order 
of the Board of Works, and written by Mr. F. A. 
Paget. ‘This report, which considered the question 
of the relative economy of horse and steam rolling, 
contained almost all the information and statistics 
which could be collected upon the subject, and the 
uncontrovertible conclusions deduced from the facts 
thus brought forward, were in every way favourable 
to steam road rolling. In the course of that article, 
to which we refer, we expressed the hope that the 
labours of Mr. Paget would not be in vain, but 
that his pamphlet would have the effect of inducing 
vestries to act upon his suggestions, as well as of 
encouraging manufacturers and capitalists in assist- 
ing parochial authorities to the end so much to be 
desired. 

But, at the time when these remarks appeared in 
our columns, we did not imagine that this wished- 
for result was so near at hand, for, considerin 
difficulties which had to be overcome before poate 
authorities could be persuaded to act, as well as the 
delays almost inseparable from any practicable 
course of action on the part of manufacturers and 
contractors, we anticipated a great loss of time, 
and consequent inconvenience to the public, before 
the reform Mr. Paget had so well and earnestly re- 
commended would be brought about. 

fn arriving at this conclusion, we neglected, how- 
ever, to give due weight to the important fact that 
Messrs. Aveling and Porter, the manufacturers of 

rollers, have for so long been instilling 
the same facts into the hial mind that are in- 
eluded in the report Board of Works, that the 
ime had almost come for it to be persuaded, and it 
little more, to force upon thedifferent vestries 
that great and constant ad 
rape ths lant of Weeks peste varea ft. 
e, Board report supplied. 
remained, however. difficulty, after the 
Mp oe» ones, such ee anal cae 
, had been successfully com with, 
in the fact that the advantages 
W not it was alleged fully com- 
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pensate for the first eost and subsequent mainten- 
ance of the steam rollers. i i 


P to ran in old grooves, rather than incur 
the cost neeessarily entailed hy the improvement. 
This difficulty Mr. Paget alludes to in his pamphlet, 
and having had ample experience in the matter, he 
knew quite well that the question of cost would be 
alwaysa stumbling-block. In a true spirit, therefore, 
of a reformer, he laboured to remove the difficulty, 
and proposed to place steam road rollers at the dis- 
posalard within the means of the poorer parishes, and 
of those wealthier ones that did not care to besaddied 
with the care of engines, This wasa step in the right 
direction ; but, like most first ideas, the means he 
proposed to attain the end were somewhat cumbrous, 
and unfitted for the purpose. The suggestion of a 
company for hiring out road rollers is indeed, upon 
the face of it, unpractical, for a company could only 
act as agent between the manufacturer and the 
user, and all the expenses unavoidably incurred in 
working such a company would, of course, fall upon 
the vestries hiring rollers, 

The business of such agents is indeed entirely 
dispensed with to the mutual advantage of manu- 
factorer and user, by the latter dealing direct with 
the former, At the present time Messrs, Aveling 
and Porter are doing an extensive business in this 
way. Vestry boards convinced of the advantages 
of steam and road rolling by what they have already 
seen, or, induced by Mr. Paget’s pamphlet, apply 
direct to Rochester and obtain engines on hire at 
the lowest possible amount. The sum charged per 
day, exclusive of coal and water, but including’ all 
other expenses, the necessary attendants, bringing 
the engine upon the ground and removing it, is 
but 2/.; more than this, if a vestry is desirous of 
buying the engine after its capabilities have been 
thoroughly tested, the sum paid for hire is included 
in the purchase-money. ‘Thus the parochial boards 
are placed on the best possible footing with regard 
to the manufacturers, having the option of employ- 
ing an engine on hire on the lowest terms, or of 
purchasing it by deferred payments. 

Mr. Paget, we believe, estimates that the terms 
upon which a company, such as he proposes, could 
afford to hire out rollers, would be about 4/. 5s. 
a day, and knowing how carefully and thoroughly 
he has investigated the question of steam road 
rolling in all its details, we should not hesitate to 
aceept his figures in this matter. And indeed they 
must be somewhere near the mark, for setting aside 
the working expenses of such an undertaking, the 
first cost of engines would of course be considerably 
greater to the company than to the manufacturer, 
the cost of maintenance would be greaier, the 
cost of the necessary staff would be greater, and all 
the numerous expenses, insignificant in a large manu- 
facturing establishment, and inse ble from the 
maintenance of steam rollers, would beeomea serious 
charge to a company having no such facilities. 

But besides the opportunities offered to parish 
authorities by the manufacturers, who, while they 
can afford to lend engines upon the most favourable 
terms, cannot do so except to their own advantage, 
and besides the proposition of Mr. Paget, made 
solely, of course, to bring about universally the re- 
form he has at heart, but which proposition, com- 
pared with the actual practice of Measra. Aveling 
and Porter is placed out of the question, there is a 
third means by which vestries can, and, we believe 
will, shortly be enabled to obtain the use of steam 
road rollers, if. not for nothing, at least for a sum 
far less than that already charged to them. 

More than one road contractor. has already pro- 
posed to employ a sufficient number of engines 
to roll the roads within the districts over which 
their contracts extend and they intend either to 
place the engines at the disposal of the vestries 
for a sum which would render competition on the 
part of the manufacturer out of question, or 
else to employ them, without charge, to the parish 
upon did’ eal they make and maintain. Mt is 
certain that this is the real solutior of the question, 
and. that when vestries are steam 
rollers upon such terms, they will be blind to.their 
advantages no longer. By such a course every one 
will become gainers—the public that will at last 
7s really good roads; the vestry Boards, who 

ve the use.of rollers, with the least eon 
cost; the road contractors, who afford such faciliti 
to the vestriés, and who will therefore command 


more extensive and more constant contracts; and |i 


thé manufacturers, who will find a sale for their 





In large parishes this That 


seconded by those really able to succeed in the im- 


portant work, 


THE PROGRESS OF NEW ZEALAND. 
New Zea.anp has had a troubled history since 
Japtain Cook first. bi 
natural resources some hundred and one years since. 
Navigation—especial ly navigation in unknown seas 
~—was a very slow and tedious matter in 1769, and 
England was just then drifting into troubles with her 
American colonies, In 1776 a long and tedious war 
with the ambitious American settlements com- 
menced, and it was not until 1782 that the attention 
of the English Government was once more unab- 
sorbed by some great pressing question. After 1782 
the discoveries of Cook in the Pacific began to bear 
fruit, and the colonisation of New South Wales was 
commenced in 1787; but the work of settlement 
was prosecuted with little energy, and Australia 
was regarded as a prison for criminals rather than 
as a home for free and well-conducted subjects of 
the Crown. In 1789 the terrible French olu- 
tion opened out a long course of European troubles, 
which were not finally adjusted until 1815, and in 
the twenty-six intervening years the Antipodes were 
wellnigh forgotten. Meanwhile, however, New 
South Wales had been plodding on, and when Eng- 
land began to feel the reaction of the vast beer | 

efforts which she had for many years put fort 
against the First Napoleon, the work of Australian 
developmentfmay be said to have fairly commenced. 
It was prodigiously accelerated between 1820 and 
1825 by the discovery of the value of merino wool, 
and by degrees a little traffic sprung up between 
New South Wales and New Zealand, while the visits 
of American whalers also made the white man more 
and more familiar with New Zealand shores. The 
“noble savage” still reigned supreme, however, in 
New Zealand, and the Maori race proved itself 
as implacable in 1830 ‘as when it was first en- 
countered by Cook in 1769 and 1770. Still as years 
lided on, the pakeha maintained and strengthened 
is footing in New Zealand, until in 1840 the islands 
were formally declared a colony of the British 
Crown. A New Zealand Company commenced a 
far from prosperous career, and the gradually in- 
creasing 'y of colonists struggled on against a 
succession of Maori wars. In 1850 the colonisation 
of the south island—for New Zealand, be it re- 
marked, consists of two great islands, north and 
south—was further stimulated by the foundation of 
the Canterbury settlement, while Scotch energy 
had . few years previously inau ted the now 
promising province of Otago. e have now ar- 
rived at the period when the discovery of gold 
in Victoria and New South Wales opened out a 
new era in Australian annals. In 1851, 1852, and 
1853, a great stream of human life began to flow 
towards Australia; and although this current was 
soon materially reduced, New Zealand, as well as 
Australia, sensibly benefited from it, In 1857, also, 
a highly important discovery was made in New Zea- 
land itself, that diseovery being—gold. The effect 
was soon felt in large emigration Australia to 
New Zealand; the whole life of the colony was 
quickened, and by 1870 the white population had 
grown to nearly 240,000 souls. Such in a few rough 
outlines has been the history of New Zealatd since 
the days of Cook; sketch im an occasional Maori 
war and the picture will be tolerably complete in 

all its detaffa, 4 

The Maori wars have been a terrible drawback to 
New Zealand. Not only have they produced a large 
amount of direct loss and suffering, but they have 
indirectly retarded the progress of the colony in 
every Way. The it my public — which knows 
little and perbaps les itself still less about the 
understand that the 








road! English colonies—can never. 


Maori troubles of New Zealand are only partial in 
their effects, that the sonth island is almost entirely 
free from the native race, that the Maories are de- 


t to light its great |i 
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not possessed great dormant wealth 
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the most attractive lands Zealand, and re- 
stores confidence in all . Steam 
navigation also promises to do great things for New 





from the vast distance separates 
from the crowded haunts of men in the O| 
By the establishment of an American line of ocean 
steamers between Australia and San Francisco, 
peoenaes and letters have been cigs og of late 
rom Auckland to London in 50 days. the 
of Cook it would probably not have been 
bad work if a vessel had made the run from the 
where Auckland now stands to the English 

mes—for there is a Thames in New cca 9g 
a Thames in Canada as well as a Thames in Eng- 
land—in a third or even a half of a year, The re- 
a of the gan in the ¢rajet =< 

must, then, be re asa t t 

rey tow of New Zealand, hie’ corer tab 0088 
siderable debt of gratitude to the Pacific Railroad. 
The acceleration of communication between the 
Pacifie seaboard of the United States and New 
Zealand can also scarcely fail to increase the interest 
taken y Sowes in the colony, an interest which 
will probably be reflected in practical results. In a 
few months communication with the Australias will 
become almost rae wo through wd medium 
of submarine telegraphy ; one of — 
at present under consideration in New Ve and 
being the submersion of a cable between the North 
Island and some point on the coast of New South 
Wales or Victoria, it is not at all improbable that 
in 1872 or 1873 our daily contem will pub- 
lish telegrams from Aucklan ellington, Lyt- 
telton, and Dunedin within 24 hours from the date 
of their despatch. Should such a result as this be 
attained, the intercourse between England and her 
robust offspring in New Zealand would obviously 
be hee praia A er land payer 

er one Ww to more ra 
of New Zealand has heen, the too creat dill usion of 


the attempts made at colonisation.. Hawke's Bay, 
Southland, Nelson, Taranaki, Auckland, Wellington, 


Canterbury, Otago are all so many distinct settle- 
ments, the result of doubtless highly commendable 
efforts, but the ing at the same time of a 
policy which has to weakness rather than 
to strength. One of the best measures carried 
out of late by the New Zealand Government has 
been the consolidation as far as ible of all its 
debts, general and provincial; and the principle 
might be carried a step further, so as to secure a 
consolidation of i But whether or no an 
immediate consolidation of provinces is effected, 
there is no doubt that one other important object 
will be aimed at, viz., a consolidation of communica- 
tions. Al hay i ue and beautiful 
country, New Zealand is what French would 
call very /ourmenté; and its great hills and valleys 
render communication frequently a matter of some 
difficulty. An arterial roads ahd railwa: 
must sooner or later be carried out in both i ; 
and an important step onwards in this direction has 
been made this year, the Imperi seeps eet | 
consented in Session of 1870 to a guarantee 
interest at the rate of 4 per cent. per annum w 

@ loan of 1,000,000/, to be issued by the New Zea- 


land Government. for the of immigration 
and road construction. are both very desir- 
able objects, promote the 


| creasing in numbers, and have no common plan of | on employed upon blie works are 
Selon ches are, on. the eontrary, detiah ‘anes they fo their fen in lowlons tar- 
ae seer ae remng ahs unde oe 3 ery? cs ap sy tw Bee 

‘in the English mind ‘ew Zealand railways, j 

is that if you emigrate thither you stand a chatice tod that Dr. eathertou and Mr. Dillon Bell, the 
of being eaten by inmplacable savages. Excellence | New Zealand commissioners who have Eng- 
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land during the few months, have made a per- 
sonal inspection of the Festiniog Railway, with a 
see ty ae ace “ie Toren 
whi re 
Cantabury and Seothiand have already a few miles 
of railway; bat taking New Zealand wage 
railways are still matters of the future. ey will 
come no doubt, in time, and the sooner the better. 





THE GAUGE FOR THE RAILWAYS OF 
THE FUTURE.* 
By Rowert F. Farusce. 
Ture object of this paper is to show in what manner, and to 
come extent in, what degree, the cost of the coneteien which 
tenance ways is affected 
they ilt ; ond by what meane it world bt 


the countless advantages railways afford to all 
habitable globe, however thinly peopled or unproductive. 
will be in the recollection of many that the question of the 
proper gauge for railways was once ® matter of earnest 
dispute; and that what was called the “ Battle of the 
Gauges,” as between broad and narrow, was fought with des- 
te vigour and with no decided result. Each party of 
i te retired from the contest with ae ae 
loss ; but neither would allow that the other been the 
victor. The result was that the construction of each gauge 
was pushed forward by those who were interested in it; 
and thus it befel that a broad gauge line was earried 
into the orn districts, from which its subsequent re- 
moval was the best proof that it ought never to have been 
taken there. 

Although the controversy to which I have referred was con- 
ducted with sin ability, and at a very lavish expenditure 
of the money of confiding shareholders, it is curious to observe 
that those concerned in it seem never to have taken into 
account the relative economy of the plans that they respec- 
tively advocated. The consideration of this most important 
element in the question would have thrown upon it a totally 
new light. But the ey bee was at that time unknown to 
the railway world, and the thing which the word signifies has 

ined ite due share of consideration. Had it 

t paper would have been unnecessary ; for 

it would have been proved, years ago, that while s narrow 

gauge is infinitely less costly than a r one, its 

capabilities in respect of power and # are fully equal to 

the wants of the country. If this had been known, we should 

not have seen, as at present, large districts deprived of all 

oe saga of railway accommodation ; and thousands of share- 

olders regretting the lose of that return to which their ex- 
penditure has fairly entitled them. 

Apart from the important question of economy, the carry- 
ing capacity of gauges less 4 ft. 8 in. bas never yet 
been ' in its true light. Yt has been hastily assumed 
that @ line of narrower gauge than this would be very 
limited both in its aa power, and aleo as regards the 

at which train be run; and it has been argued 
that the saving in cost would be too small to render it 
desirable to make @ change. It is not my purpose to 
advocate such a change in Great Britain, where a 4 ft. 8% in. 
a uge is actually ecatablished and at work, and where it affords 
he necessary facilities for the speeds of 60 or 70 miles per 
our that are actually run over it; but only to take the 
onditions of English railway traffic as an illustration of my 
general arguments. At the same time it must not be for- 
gotten that these conditions could be in some degree 
modified in the direction of economy by the employment of a 
new and lighter description of rolling stock. It is known 
and everywhere admitted that the proportion of non-paying 
to paying weight in passenger trains is as much as 29 to |, 
pes 4 goods trains, exclusive of minerals, as much as 7 to 1. 
This terrible disproportion is partly due to the system of 
¢ pursued: but in a far greater degree to the 

-weight of trains conveying either 
Kieh 


sen or 3 is ind ——— to the gauge on w 

ther vue ; ~~ other w the pro of non-paying 
to paying weight (as far as this is independent of manage- 
ment) is increased exactly as the rails are farther apart, 
because a ton of materials disposed upon a narrow gauge is 
stronger as regards its ing power than the same weight 
when out over a Wi is. In of this pro- 
position I need only cite the case of the Festiniog Railway, 
with its gauge of 1 ft. 11pin. The =e used upon it for 
carrying timber weigh only 12 ewt. they frequently carry 
a load of over 34 tons at a speed of 12 miles an hour. In 
other worde, these wagons carry as much as six times their 
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ton per mile, would give about 50 tons as 
ight, and 265 tons as the gross weight hauled per trai 
mile. Dividing this 255 tons into the 50 millions, gives 196,089 
trains ; which, being divided by the 3)3 working days of a 
give 626 merc ise trains, over all parts of the North- 
estero Railway, in the 24 hours. 

The com 
duces about 4s. 8d. (including minerals, but as the net amount 
earned per train mile in the merchandise and miveral 
may be taken as averaging ery! the same, this does not 
vitiate the ar; t), which, at lid. gm per mile, makes 
the average distance traversed oe ee ton to be about 38 
miles; so that as each ton of total weight hauled runs 
88 miles, and the entire length of line worked is 1432 miles, 
it follows that there must be on an average 37 merchandise 
trains distributed over the total length. This number, 
divided into the total number of trains per dey of 24 hours, 
gives an average of over 17 trains per day running on eac! 
mile of the line. My ye « in bringing the figures to this 
point is to show that, although at first sight the number, 
626 trains day, looks large, yet when divided over the 
entire line, it is comparatively small. 

Having arrived at this conclusion, we are in a position to 
see how it would affect the question if the gauge of the line 
were 3 ft. mstead of 4 ft. 8jin. In the first place, the same 
or a greater speed could be maintained, say _— thirty-five 
or forty miles an hour. 1 mention the speed re because I 
am dealing with goods trains only. Of course when pas- 
senger trains are considered, the element of speed tells largely 
in iavour of the broad (i.c., 4ft. 84 in.) gauge; but this has 
been already admitted. My oye is only intended to 
show what a 3ft. gauge is capable of accomplishing in the 
way of duty, up to a speed of forty miles an hour; a § 
which on such a gauge can only be obtained by the employ- 
ment of the double bogie engines. 

The speeds in each ease being therefore equal, the next 
point to examine is the result of carrying on the narrow 
pause. The proportion of non-paying to payin load has 

taken at four to one on the gauge, although it 
has proved largely in excess of this. The wagons em 
average 4 tons in weight, so thet on this reckoning each 
carries 1 ton for every mile it runs. It would be 
well to remember here that I am dealing with things as they 
are, not as they might be. 

The wagons for a line of 3 ft. gauge weigh each 1 ton, 
and carry a maximum load of 3 tons. Supposin that the 
same number of wagons and trains were run on the narrow 
gauge as on the broad, it follows that the av 1 ton of 
merchandise now carried would easily be taken in a wagon 
weighing 1 ton instead of 4 tons, and that the load 
passing over the line for one year would be only £ millions 
of tons instead of 60 millions; whilst the same amount of 
paying weight would be carried in either case. That is, the 
small wagons, which are capable of carrying three times the 
weight of goods now actually carried in # 4-ton wagon, would 
only have to carry one-third of that quantity, and would 
produce the same paying load as the heavier wagons ; thus, 

tead of 50 milli of tons travelling over the line, there 
would only be 20 millions, and, as the haulage cost is pre- 
cisely the same whether the tons hauled consist of paying or 
of non-paying load, it follows that this expense would be 
reduced to two-fifths of what it now is. We must also con- 
sider the enormous saving to the t way, which 
would have to bear the friction and weight of only 20 millions 
of tons in the place of 60 millions. If we assume the same 
number of trains to run per day, the weight of each would 
be reduced from 255 tons to 102 tons; or, if the same 
weight of train was employed, the number of trains per da 
would be reduced from 626 to 250. If there should be suf- 
ficient traffic to load the narrow-gauge wagons in such a way 
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pany's balance-sheet shows that each net ton pro- | practi 


ate 
. | tonnage leaving a station that enters it. 
b competition for the traffic ; since most, if not all, of the large 


towns touched by this railway are also supplied by one or 
more lines belonging to other companies, and the inhabitants, 
having a choice, take care to avail themselves of it by fightin 

against the other. The result is, that ea 
company tries to outbid ite neighbour, not only in rates of 
charge, but also in affording the greatest despatch. This 
ically amounts to @ competition as to which company 
shall run the greatest number of half filled or empty 
wagons. 

Suppose, for example, that a person delivers a bundle of 
chairs, or a quantity of an #, at a station to be forwarded 
to some other station. station master cannot keep the 

s until he has a eee going to 
the same place ; but must despatch them ‘orthwith, perhaps 
alone in a wagon that ought to carry ten times the quantity. 
But whatever may be the explanation of the small proportion 
of paying to non-paying load, the fact must in any case tell 


h|in favour of the narrow gauge. Suppose even that the 


wagons always ran empty one-half their time. Take the case 
of coal wagons, which run full only one way, and return 
empty. The narrow gauge still has the advantage, for they 
are only 1-ton wagons that run empty instead of being 4-ton 
wagons. In the case of the bundle of ehairs there would only 
be the actual weight of the chairs added to that of the 1-ton 
wagon, instead to the weight of a 4-ton w ; so that, 
however the matter is looked at, it will always be found that 
the advantages on the score of economy are enormously in 
favour of light narrow gauge railways. 

In India the competition between companies does not exist, 
and it is possible to detain goods at stations untila maximum 
quantity is obtained for transport. Time is there of little 
importance, and hence it has been urged that under such cir- 


peed | cumstances a large gauge and large wagons are the best, in 


order that it may be practicable to run a small number of 
heavy trains per day. 

It is impossible to conceive an argument more fallacious 
than this; and its employment has saddied India with the 
commencement of a system of railways extravagantly bey 
the requirements of the country for the next hundred years, 
or even for ever. 

I have just shown that a 3 ft. gauge line can carry without 
af additional shilling for haulage, two and a half times as 
many tons as are now carried over the 4 ft. S$ in. gauge of 
the North-Western Railway. Whence then arises the 
necessity for constructing the Indian Railways on a 5 ft. 6 in. 
gauge ? especially when it is remembered that the total 
goods traflie worked over the whole of them does not amount 
to a sixth part of that now carried on the North-Western 
line alone. 

Taking the case of the East Indian Railway as being the 
North-Western of India, let us see how the absence of com- 
petition and the 5 ft. 6 in. gauge affect the question of trans- 

The number of net tons hauled over the line for the 
year endin 1869, was 938,629, in 32,490 trains ; amounting 
to about 29 tons per train. The average number of wagons 
composing & train is taken at 25, of 6 tons each ; which gives 
150 tons of train to 29 tons of freight, or a proportion of over 
5 tons of dead to 1 ton of paying load. It will be seen that, 
notwithstanding the absence of ee and with every- 
thing to favour the working of the line, the actual dead 
weight is over 5 tons to 1 ton. If, on the other hand, the 

had been 3 ft. instead of 5 ft. Gin., the dead weight, 

he same management, would have been reduced from 
5 to 1, to 14 to 1. Let us imagine the saving that this change 
would effect in fuel alone ; considerin that less than one- 
fourth of the tonnage now hauled pare afford precisely the 
same accommodation to the traffic that now exists, and would 
produce the same paying result. It surely does not require 
a philosopher to see that the narrow is infinitely supe 

















the old country to assist those of the new by pointing out 
how they may benefit by our dear-bought experience, 
may avoid the pitfalls into which only too many of our rail- 
way shareholders have fallen. 

The present railweys in India, although doubtless valuable 
for military purposes, have cost about 20,0001. per mile. The 
average rate per ton paid on the East Indian Railway, is 
23d. per ton per mile. It may be fairly questioned how far 
these lines are boons to the inhabitants, who are called upon 
to pay taxes to cover the heavy annual interest on the cost, 
as well as to pay the high tariff of rates mentioned above. 
In any Indian extensions it should clearly be our aim to 
satisfy the natives, and to develop traffic at their hands. 
How different would the results have been, even now, if the 
lines had cost 50°0/. instead of 20,0002. per mile, and if the 
tariff of rates had been $d. per ton per mile instead of 24d. 
Not only would this have been practicable if the narrow 
gauge had been adopted, but the charge for the conveyance 
of salt, one of the first necessaries of life in the country, need 
not have exceeded 4d. per ton per mile. 

I cannot close this paper without some reference to a matter 
that is now part of history, and that serves as an admirable 
illustration of the manner in which self-interest, or even 
mere conservatism, may render men blind to the most obvious 
yropositions. There are some whose whole desire it seems to 

to rest in the paths that they have become accustomed to 
tread ; and whose instincts lead them at once to turn and 
rend any one who proposes a change. In January last my 
yresence was hurriedly uired in St. Petersburg by the 
serve Minister of Public Works, with reference to the sub- 
ject of the Fairlie system of railways, to which attention had 
en called by the very able articles upon the “ Railway 
Problem,” which appeared in the Times on the 19th, 20th, 
and 2ist October, 1869. (A reprint of these articles will be 
found on the table.) His Excellency the Minister required 
me to give a short distinct account of the advantages claimed 
for my system. I replied, that by the adoption of that 
system railways could be made at a cost of little over one- 
half the sum required to construct them on the ordinary 
plan; so that it would be ible to 
for the sum now expended upon one. t these lines, when 
finished and equipped, would possess a carrying capacity 
equal to, if not greater than, that of those on the old system. 
In other words, they should be capable of carrying as many 
assengers and tons of goods in twenty-four hours as the 
st lines now se: and that this uld be done ata 
reduced cost, independently of the reduced wear and tear of 
the permanent way, and of the value of the increased life of 
the rails. His Excellency observed, that if only a portion of 
this could be accomplished, it would be a great thing for 
Russia, and that the matter should be at once inquired into. 
Not many days elapsed before an Imperial Commission, 
com posed of a number of the most noted scientific men in 
Russia, and presided over by his Excellency the Count Alexis 
Bobrinskoy, private Attaché to his Imperial Majesty the 
Emperor, was instructed to come to this country and to in- 
vestigate the correctness of what I had asse! Early in 
February the Commission arrived in London, and after a 
thorough examination of the question in all its theoretical 
bearings, it was resolved to put it to some practical tests. 
The Council of India, the Board of Trade, Norway, France, 
and other countries sent their re tative men to be pre- 
sent on the occasion, as it was felt that what was for 
Russia would be equally good for the countries I have men- 
tioned. His Grace the Duke of Sutherland, always anxious 
to promote any system that will most largely benefit man- 
kind, and having already a large section of railways of his 
own, built expressly to improve the condition of his 4 
j and took a most active interest in all 
proceedings. The results of the experiments then made are 
pretty well known, and any who may not be acquainted with 
them will find printed records of them on the table. 
The Commission returned to Russia, and sent in its 


ive nearly two miles 


to the effect that I had fully proved the correctness of all my 
assertions. This was in j and im April a railway of 
fifty verste, on the new was dtdered by His Majesty 


The locomotives for this railway may be seen any 
day during the next month at the establishment of 


Stewart, and Co., Manchester. 
i some of the old lines, 


for wor 


and | tor the broad as for 
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ceeded. The Colony of Victoria, for has been narrow gauge for India. pene ecg gr ha =a ge degree, was 
vided with a system of 6 ft. 6in. wail ane the whole of which are unanimous in the bitterness of | time came 
80 fi that they" charge the colonial | ther opposition to any or to any interference | determination 
revenue with a trifling of 30,0002. per annum. with the old expensive under which the writers have | serious 
"Teamania, urder the eame management, hes been saddled lived, and moved, and had their yt eer ene a — 
with a railway of 6 ft. Sin. gauge. There are other places | them is there apy that a ‘s notice. | 12 ft. or 
similarly situated, but to mention them all would prolong | Mr. Hawkshaw, in his report to the directors of the Eastern | to sea-going 
Cie pees Segent Ses yorgee eee I have shown sufficient | Bengal Railway, urges that, since those who are in favour of | It was not 
evidence to what I said at the commencement ; and, euenes wee Sa the basis yap ag ce geo they were 
through the medium of this great Association, I desire to | the same cok dhe bo token. ty as of a | when the 
inform the inhabitants of countries in which railways are re- | broad gauge. pyr et nag tala adie taper ge 
ee ae Sue ee ie See also for the fact that Mr. Bidder ly attacks both 

n moderately temperate climates, gauges of 2 ft. 6 in. me and my system, I showld have lft the rporte wholly 
be found ample for any traffic in any of the world, and | without mention. But I think it is worth whi plage Ba mony—considered 
will sustain « speed of thirty miles an hour; while 3 ft. is | Mr. Hawkshaw, and also to place on record that Mr. and 
sufficient for either very hot or very cold climates, and will | has evidently never seen my although often invited | better. 
sustain a speed of forty miles an hour. to do so; and that he has his condemnation of it upon | to force 
Railways can be made cheaply, and, at the same time, to| an incorrect description, both as regards principles and | line-of. 
be thavvaghly effslees ; ond teue whe aver to the contrary i and he saw 
are, in fact, enemies to progress and to civilisation. There} ‘The claim to calculate for broad gauge lines on the basis | a system 
is no country too poor to have railways sufficient for its re- | of a lighter rolling stock is an admission that | therefore 
quirements ; and railways furnish the possible mode | grave errors have made ee ae a , and 
of transport when they are not borne down by the results of | in use, and which it is ically to set aside while pale ine 
that incompetence and extravagance which we so often see| the question of discussion. But however | « 
associated together. I regard it as the duty of every man in | Mr. pulushew atte Gaia hip steel in the future, he cannot the q 


ee ee ae ee ae 
is a 
complete confession of the mistakes made under the 
régime ; whilst at the same time itis an attempt to extin- 
i eet Ae ee i eh a= 
t is asking to iven for with a promise to 
telson inthe fehaon, or tudo Giplitag sulbee’ than punt 
clients to go to a new school. 
It is a sad incident in the history of human error 
‘into such blunders as these 
by their anxiety to resist innovation. How different would 
be the course of invention, how smooth the path of improve- 
ment, what years of anxious labour would be saved to many 
of us, if such men would lay aside all rivalries, and 
would bring their helping hands to the work of pro- 
gress. 








Liverpool, on Tuesda: 
report, prepared by The 
Stability, pulsiop, and Sea-going Qualities of Ships.” 
The committee had applied to the ry Ity for permission 
to carry out the experiments recommended in the report sub- 
mitted at Exeter. The Admiralty had declined, but had 
sanctioned experiments being made by Mr. Froude, and the 
results would be communicated to Institute of Naval 
Architects, the British Association, and other scientific bodies. 
The report concluded with a recommendation that mg 
further should be done until Mr. Froude’s experiments 
been completed. ‘ 

Mr. Le Neve Foster, the secretary, 
communicated by Mr. Michael Scott, on “ Ships of 
Moderate Dimensions.” He described the peculiarities of a 
small ironclad monitor. 

Admiral Sir E, Belcher said it was unfortunate that the 
writer of the preen ae one present, because there was no 
information w i 
sea-way. It was the fault of civil ben ar ghana they did 
not inform naval men how they inte to manage their 
vat, and to manceuvre them. 


meet a ram coming upon her beam on; consequently he 
thought her totally unfit for any poreese. 

The President remarked that he and the eommittee had 
been placed in an embarrassing position in connexion with a 
recent deplorable event, the loss of the Captain, ideri 
the court-martial begun that day at Portsmouth, whi 
would give official sanction to all 
received. He knew that the subject was dwelling in the 
eaniea ne Se a Ae that 
man inhabitants of Liverpool antici: chat some- 
thing would be said upon it ; gti at ons any- 
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possible disaster to naval architects. There was only 
reason which could induce him to make obser- 
ratios oo the aubject and that was that men in high pla 
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advocates of the turret sy to 4 side in con- 
benion with the turet in venga was the old 
oe wilee See bien. Saline Set See ten years 
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Be gee one considera 
ar of | critical state would be likely to cecur in low-decked 
with great weights concen 
” At page 313 he said: “ It 
that the danger to be a those 

under canvas, is very great. And when we think that they 
are liable at any moment to be overtaken by sudden guste of 
wind, and that, onde ke ain ake or 10 deg., 
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ELECTRIC TIME SIGNALS* 
A Description of the Bieetric se mea Port Eliza- 
beth, oo of Good Hope. 
By 8S. Atrnep Vaniry, Assoc. Inst. C.E. 
made in the application of electricity to time i 
under the consideration of this 








postal te . 
intendence of the Liverpool time bail fell to his charge. 

The a time bal! weighing 4 ewt., by electricity, 
from a distance of over 200 miles, was the greatest feat of its 
kind wp to that time. ri ester ti ire. the circuit disebarging the Observatory ball, the Simon's 

The circumstance of the British Association again meeting town ball, 24 miles distant, the ee Town time gun 3 miles 
at Liverpool has suggested to the author that a description | as the trigger. distant, and the Port Elizabeth ball, distant 500 miles !"” 
of the time ball erected at Port Elizabeth, for the benefit of| An observer in London noted the receipt of the Greenwich 

ipping in Algoa Bay, and which is daily discharged | current, and the interval of tiwe elapsing before receiving —————— 
Ro tet = ere —— Town, « distance of 500 | the return current from Liverpool. 
miles, wou interest to the Association. An observer at Manchester noticed the simultaneous > GREAT N NWERN TELEG > 

This time ball is discharged by « through current from | arrival of the time currents on the Manchester and Liverpool THE GREAT NORT HERN TELEGRAPH. 
Cape —— —_ -. there is ~~ aa cake and the rapid cessation of the current on the Liver- By Writ1am Hooree. 

a tus between the Observatory « "ort Elizabeth, t cireuit consequent u the dividing of the circuit by iti ; hi 
eiirer being discharged by the galvanic battery at the | the trigger. ee ° oe ae ong ar aby! er Pours 
Obeerv' There are some points of interest connected| An observer at Liverpool also noticed the reception of the : Paul . ; 
with the Liverpool time bail which have not wor? pewry x current, and its rapid cessation, indicating there was no|, T= submarine telegraph eable, which is now eee Jaid 
and « brief description of the signal may be useful ; but the | hanging fire on the part of the apparatus at Liverpool. In between Hong-Kong Po sees as 
subject of time balls os been before this Association on i plete check was obtained, and the galva- | ®™ important ink in the chain of ‘ 
former oceasions, it is scarcely necessary to enter into lengthy | nometers in the Liverpool circuit at Manchester and Liver- | © as is does to bring us in conne 

details. pool in practice only swung over 8 space of 15 or 20 degrees, | distent parte of the British pons t 

The Liverpool time ball, which was made of zinc, and instead of being permanently deflected which they would consider that a brief notice of the incidents connected with 
weighed 4 cwt., was attached to a strong iron rack, on the | have been if the apparatus h fire. this expedition ma be of interest to the section, and in bring- 
lower end of which there was a piston, an when the ball was| The interval elapsing between t receipt of the current ing this matter before you I propose to deal with the subject 
discharged, after it had through « clear space of 2 ft., | from Greenwich in London and the discharge of the ball in in its electrical and ‘mechanical bearing, and also so far 
the piston entered a cylinder com ceasing the air in its de-| Liverpool was 4th of a second. Of this time, ths of a the subject will permit. 
scent; the compressed air fi a cushion to receive the | second were occupied by the current travelling through the Several schemes have from time to time been pre ed for 
ball, and was allowed to escape through # tap fixed into the underground wire between London and Liverpool ; A;ths of the purpose of connecting Europe ees. with China, 
lower portion of the cylinder ; this ena led the rate at which | a fraction were consumed in the automaton, and #,ths+-a but the route which im every way 0 the soundest com- 
the air escaped, and the rate of the final descent of the ball | fraction in the trigger. ] is “The China and Japan 
to be lated. . The author constru an electrie chronograph to enable | © sic orthern Telegraph Company,” for, 

The ball was raised by means of a pinion working in the | him to measure amall intervals of time, making use of a submarine circuits, 
rack, and when wound up, and the pinion thrown out of Bain’s telegraph machine for the purpose. 
gear, the piston rested upon 4 strong steel detent, the other| A Bain’s te ph consists of a train of wheels regulated | *’ 
cad of which rested against a friction roller fitted into one by a fly, and driven by a weight. pan wl y , - - 
end of aright angular lever. The pressure exerted on the| A metal drum connected with the train communicates to connect them with the landing point of the 
right angular lever was entirely vertical. motion to a ribbon of paper prepared with ferro-cyanide of cable, and at all times to have a sufficient number of wires 

"A second lever pressed against the underside of the | potassium and nitrate of ammonia. available for the traffic. . : 
lever, and on this second lever « hammer impinged. At.| When the machine was started the ribbon of paper passed The cable at st to be laid by this company has a total 

which the hammer worked there | over the drum at the rate of 6 ft. per ‘ length of nautical miles, in two sections of 1098 and 
i i inst a A plese of Sno onel wise insulted te eit wes cloced 1198 nautical miles respectively. The first section is to be 
walgreens ev Bae 
stee 0 ce 
wire, the prepared paper, and the metal intercourse with China, and in which, consequently, 
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ivot at i 6 i through the 

a delicate axle, and having a curved | drum. 
arm projecting on the other side of the axle, rested upon the| When the circuit was closed the ferro-cyanide of pot 
= of a lever, to the lower end of which was attached a | was decomposed, the cyanogen combining with the wire 

iron armature. forming prussian-blue, and as the paper was in motion a | of that com : 

The armature was retained short distance from the poles | blue line was formed on it as long as the circuit was closed. telegraph invariably effects between trading and socia] com- 
= magnet, means of a ——_ spring, and = machine gave the means measuring time in space, munities. Four descriptions of eable have made, viz. : 
when the electro-magnet was tendered active by closing the | « the way in which the author measured the loss of time i d ighing 1 i ile. 
electric cireuit through it, the armature was Seractel, i J Main o deep-ovs, 2. weighiog ~y ora meee) 


— trading intereste. azo commen coopers 
dered still more important attractive from the prospects 
of ial and social development which the electric 





: the | in the trigger, for instance, was as follows: He placed the | Shallow water eable B, mR 
lever fell, knocking ree f the vertical lever, liberating the | Bain’s machine in cireuit with the trigger, making the | Intermediate shore, + hr 8 6 o 
hammer, the impact of which on the lever, acted upon | trigger to divide the cireuit after discharge, as a 'y de-| Heavy shore end, D, ie 18 s * 
oe Jar lever, released the detent, liberating | scribed. T i started by the pendulum of a nies howe het lied b 1 T 
the ball whi i ity. The hammer | regulator, or the seconds-hand of watch, and the electric wna boy sted pak wee 1A 7 me ele 
and the other levers were actua' i circuit was closed by means of a contact maker. The electric orks, Limited, Mite! — . at the wor 
their action more rapid. The trigger Be circuit remained closed until the cireuit was divided by the of the company, Se —, * sheathed pry the works of 
ts of the time ball were carried out under the | trigger recording @ blue line on the paper. The paper was Messrs. par poe ae 800 Ib mp cable consists 
Mr. Latimer Clark. The electrical | usually allowed to run until one minute was jutegite, and | 08 strand ML of Hoe ng 300 Ib. per nautical mile, in- 
arrangements were as follows: The Greenwich Observatory then stopped. The length of paper run out was then aceu- with 200 Ib. of Hooper's patent india-rubber insulator 
clock closed an electric circuit at 1 p.m. This current dis- | rately measured, and the length of the blue line, and 
charged s time ball on the top of the te ph office in the from these two measurements the interval of time could be 
Strand, and entered the earth at the chief on telegra i 
office oer pang an apparatus designed by Mr. 
‘ulley, termed the automaton, as it automatically 
electric eireuita, and relaid time currents from 
office to Liverpool, Manchester, and 
after the time ball at Liv: 1 
ught advisable to make some 
trigger, and it was sent to Manchester to | and 
after this had been done it was lost in its 
to Liverpool, and a new one had 


gees 


7 
Ee 


was made at the Telegraph Company's 
under Mr. Culley’s superintendence, 
effected construction. j 
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reventing | 4 
on in the 


laid 


its passing i 
usual way, 


and the cable so manufactured is coated with a 


f asphalte and silica, over which are laid in 


hot mixture o 


h having | of fluids, and to 


wire gauge. 
iron wires, 


The shore end contains ten best best galvanised ir 


galvanised 


ly & coating 
Pp covering. 


gs of jute yarn, with another 


f asphalte, &., between them, and finall 
lied to the exterior of the hem 


directions two servin 
The main or deep sea portion contains seventeen 
iron wires of the quality known as best best, eac! 
diameter .095 in., or No. 13 on the Birmingham 
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STEAM BOTLERS. 
To raz Evrtos or Exoryaercyo. = 
paper by Mr. Head on “The Durability of 
at page 185 of your issue of the 9th instant, 
statements so entirely at variance with my 
wish with your leave to make a few re- 


boiler 45 ft. long x4 ft. diameter, and 

of heating surface, i said to 

water per hour, from 162°, or 

eubic foot evapo- | 

only be obtained in such | 

i ; tubular or, 

ubulous boilers with « forced draught ; and which can cer- | 
: ined with the boilers under notice without a | 





-' 
J 


ted 
to 
such an exceptional, or, I would almost say, such an impos- 
sible aan. The ev: (from 162°) is stated to be | 
7.7 Yb., at least this is the wang Ae feed-water per pound 
of fuel, and not, in my opinion, weight of dry steam per | 
pound of fuel. 

We are next told that a double-flued boiler to evaporate 
the same quantity of water must contain 650 square feet | 
total of surface, or at the rate of 11 square feet per cubic | 
foot evaporated per hour. 1 would m wish to know why 
this class of boilers should require nearly twice as much 
surface as the plain cylindrical to do the same amount of 
work; on the contrary, I should say that it could do the 
same amount of work as the plain cylindrical boiler, and be 

i ith less surface ; Ist, because the length 
of “run” of the gases will be greater, and, 2nd, because the | 
radiation from the surrounding brickwork will be less (being | 
necesearily a smaller area). 

Again, | cannot understand why Mr. Head should pay | 
only 181, 10s. per ton for a plein boiler, and nearly 50 per | 
cent. more for a flue boiler. Well made double-fiue boilers | 
with Lowmoor iron furnaces can be had in London at from 20/. | 
to 221. per ton. From the above, it appears that Mr. Head's | 
conclusions as to the relative cost of the two systems of | 
boilers are entirely fallacious, and only tend to mislead, 
instead of instruct. M. RB. 

London, September 21, 1870. 

“ KIRK'S CENTRIFUGAL PUMP.” 
To rue Epiror ov Enoisesrine. 

Stn,—On page 175 of Exatnuznine for September 2, we 
find an pene of an arrangement of centrifugal pump | 
designed by Mr. A. C. Kirk, of Glasgow, and constructed by | 
Messrs. Marquis Brothers of the same place, which is a direct 
infringement of our patept of 1864. 

We have written to . Kirk to this effect, and shall take 
legal proceedings against him unless he ceases to put forward 
that he is the original designer of these pumps. 

We take the liberty to bring this before you, knowing that | 
you would not have inserted the notice in your journal had | 
you been aware of the circumstances. | 

Yours truly, 
J.asv H. Gwrysss. | 

89, Cannon-street, September 21, 1870. 

CHILLED WHEELS FOR 'TIP-WAGONS. | 
To tHe Evrroe or Exoingxzaine. 

Srex,—Will any of your practical readers favour me with 
their experience or opinion of the best form of chilled wheels | 
for tip-wagons? We have a contract on which nearly all 
the cuttings are in sand, and with a lead of about two miles | 
we find the chill wear through in ten days, and the wheels | 
are done for in about six weeks. Now I am desirous of | 
ascertaining whether a clearly defined chill is better for work- | 
ing purposes to one where the chil) gradually dies away into 
the ordinary meta! of the wheel. . 

I am, Sir, yours truly, 
A SUBSCRIBER. 


ND AND THE 
NORTHERN COUNTIES. 
Mrppiesprgoven, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a large 
attendance on Change at Middlesbrough. The market was 
decidedly firmer, and pig i 
Makers are well booked forward, many of them far into next 
year; and although a few lots may be purchased at low 
rates, people in the open market cannot buy iron at less than 
oo ee have quoted. If peace were declared there is 
little doubt that with the orders already placed 
of England, and the quantity of iron which will be required, 
next year, would be one of the best ever experienced in the 
Cleveland district. 

The Finished Iron Trade—Throughout the north the 
rolling mills and puddling furnaces are kept hard at work. 
The present year been a very prosperous one for the iron 
trade. The alterations and en ts going on at various 
works on the Tyne, Wear, and Tees are ing rapidly 
It is hoped that there will be plenty of work for them all 


next year. | been patented by Mr. Stephen 


The Social Science Congress.—To-day (Wednesday) the 
Social Science yee ge the their meeting at Newcastle- | 
ly alluded to the attractive pro- 
gramme. From Newcastle we learn that the meeting is 
| kely to be the most successful ever held by the society. 
The North of 
—Last week a 


im recognition of the valuable 
gentleman in the formation of the 

the presiding over it si i i 
@ numerous attendance of employers and work- 


| the lid is closed on the ori’ 


SELF - SEALING 


RETORT LIDS. 


CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 


men. An operative having presented the address, Mr. Dale, 
in reply, congratulated them upon the Board having worked 
| well so far as regarded the gathering of reliable and 
| stated that it had succeeded in largely establishing confidence 
| and good feeling between the employers and the employed. 
At the conclusion of the meeting a resolution, moved by Mr 
Back M.P., and by Mr. John Kane, ap- 

| proving of arbitration and conciliation, was pasecd. 
eee ring.—In all the big towns in the north there is a 
lot of engineering at present. At Newcastle the Elswick 
Ord Works are busy with hydraulic contracts; 
Stephenson and Co. have a large number of locomotives on 


iron was sold at 49s. No. 3.'hand; Black, Hawthorn, and Co, Gateshead, are full of 


neral work. The North-Eastern Company at Sunderland 

ve a number of marine engines to build; T. Richardson 
and Sons, Hartlepool; Pease, Hutchinson, and Co., Dar- 
lington; Blair and Co., Stockton; Hind, Wrightson, and 
Co.,, South Stockton ; D. Joy and Co., Middlesbrough ; and 
Cochrane and Co., Middlesbrough, are all busy on engines 
and bridge work. 

SELF-SEALING RETORT LIDS. 

We have already, an several occasions, mentioned in this 
journal the self-sealing lids for gas retorts designed 
pean by Mr. Morton, the engineer of the London Gas 

orks, Nine Elms, and we now illustrate some improved 
arrangements for fastening such lids which have recently 
Holman, of the firm of 
Tangye Brothers and Holman, by whom the lids are made. 
The arrangement of the fastenings will be readily 
on reference to the engraving, in which Figs. 1 and 2 
sent the front elevation of a gas retort mouth-piece with t 
lid and fastenings in the positions which they occu 
mouth of the 


re 


iron mouth- pi 
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ing 
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eccentric part of the pin or bolt is made to work in a hole 
formed in one end of the crossbar, C ; while the smaller 

of the pin works in the hole of the jointed lug, G, which 
lug is fixed in the ear of the mouth-piecs by means of the 
cotter, H, or other convenient mode of {¢stening. Sufficient 
freedom is allowed at the joint for the plain end of the cross- 
bar to be readily lifted in or out of the catch, 1. By movi 
the lever, F, outwards, the eccentric action of the pin or 
(marked L in Fig. Rg cause the lid to withdraw from the 
mouth-piece through the medium of crossbar, C, to which 
the lid fe connected ; the action of the eccentric part, L, also 
gives a lateral movement to the lid, causing it to scrape the 


in and An 
liftin sng, the coussber ont of the extch, I, mechenically 
and the same operation of the lever, F, is shown 


Fig. 1. NV isa strong stud, rivetted or 
crossbar, i 
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RECENT re ate 


Patent Office, Chancery-lane. 

(No. 3087, 10d.) Thomas Hydes, Joseph Bennett, and 
John Emil Bennett, of Sheffield, patent a most unpromising 
method of propelling ships. The patentees propose to com- 
press air, by steam or other power, into a large air-tight 
vessel or compartment fitted apon shipboard, this compart- 
ment containing the boilers and furnaces for generating 
steam, and, if necessary, the compressing machinery also. 
The compressed air is to be allowed to pass through or over 
the fires in the furnaces, and, mixed with the products of 
combustion, is to be used for propelling the vessel by 
being discharged through nozzles below the water line. 
We fear that these plans are not destined to revolutionise 
steam navigation. | 

(No. 3088, 10d.) Alfred Buckingham Ibbotson and 
Thomas Sexton Sarney, of Sheffield, patent various forms 
of metallic railway keys and methods of making them by 
bending flat plates. 

(No. 8089, 1s. 10d.) Thomas Bevington and Sydney 
Courtauld, of Spa-road, Bermondsey, and John Andrew 
Norberg, of 1, Almorah-road, Islington, patent “ construc- 
ing machinery for breaking stone and ore, hammers, pile- 
driving machines, and cther machines in which weights 
have to be raised and suddenly dropped, in such a manner 
that the stamp or hammer or weights may be lifted by the 
friction against it of a friction-wheel or pulley continually 
revolying and with a notch or notches in it, which as they 
come round release the stamp or hammer or weight, and 
allow it to fall.” 

(No. 3091, 8d.) Peter Walker, of Bewsey New Hall, 
near Warrington, patents arrangements for intentionally 
firing gases in coal mines. The idea of periodically firing such 
gases is not new, although there may be some novelty in Mr. 
Walker’s arrangements for effecting such firing. We fear, 
however, that the remedy would be worse than the disease. 

(No. 8097, 8d.) James Edge, of Madeley, patents 
methods of making flat wire ropes. According to these 
plana, the sewing or tying wires by which the several com- 
pound strands are secured side by side to form the flat rope, 
are interlaced, so that they are situated entirely inside the flat 
rope, and are thus protected from injury. 

(No. 8098, 1s. 4d.) John Lockwood, of Leeds, patents a 
form of railway coupling, which appears to us to be ex- 
tremely likely to get strained fn use. 

(No. 3099, 10d.) William Blackett Haigh, of Oldham, 
patents the application to circular saw benches, of arrange- 





ments for enabling saws of various diameter to be adapted he 


to different thicknedses of planks, &c., for changing the 
speed of the feed motion, and for altering the position of 
the fence-plates. We could not describe these plans briefly, 

(No. 3103, 8d.) James Pardey Rennoldson, of South 
Shields, patents a form of steam lubricator, in which the 
lubricating matter is fed down by the pumping action of 
a piston and rod which rise and fall, when the engine is at 
work, in consequence of the pulsation of the steam in the 
steam pipe. 

(No. 8108, 2s. 6d.) Thomas Dunn, of Manchester, patents 
the arrangements of locomotive engines described by us 
on page 296 0f our last volume, and also various forms of 
railway wheels, &., of which we may have something to 
say hereafter. 

(No. 8110, 8d.) William Arena Martin and Edward 
Wylam, of 80, Fleet-street, patent methods of feeding furnaces 
with fuel by means of a “ rammer,” which can be slid under 





phosphorus, and thus producing a coating of the sub- 
phosphide of iron or other 
(No. 8123, Is. 10d.) James Watson, of 166, Buchanan- 


The packing may also be made by weaving 
metallic wires into a tube and pressing this tabe as before. 
We have examined some of Mr. Girdwood’s packing, and 
it appears likely to answer its purpose well. 

(No. 3187, 8d.) William Robert Lake, of Southampton- 
buildings, patents as the agent of Joseph Trent, of Millerton, 
New York, making volute springs by coiling up semi- 
elliptical, elliptical, or serpentine bars or plates, the spring 
thus formed being double, triple, &c., according to the 
number of curves in the plates of which they are formed. , 

(No. 3139, 1s.) Joseph Augustus Miller, of Boston 
U.S., patents forms of steam boilers and surface condensers, 
The boiler described in his specification by Mr. Miller, con- 
sists of a chamber divided into two compartments, the 
outer side of one of the compartments being a tube plate 
from which there project a number of wrought-iron tubes. 
The position of the chamber is such, that these tubes lie at 
an angle of about 45°. The division between the two com- 
partments of the chamber is also a tube-plate, and from it 
are led a number of circulating tabes which pass down the 
tubes first mentioned almost to the lower or closed ends of 
the latter. Thus, the outer tubes communicate with the 
one compartment and the internal tubes with 
the other compartment of the chamber, the division in the 
latter being of such height that the water line is above its 

The surface condenser is arranged on a similar princi- 
ple, but in this‘case, the two compartments of the chamber 
are totally distinct from each other, the one receiving the 
condensing water and the other comm with the 
discharge orifice. The tabes from the chamber 
are of course, in this instance, enclosed in a cast-iron casing 
into which the steam to be condensed is discharged. This 
arrangement of condenser is open to the objection of requir- 
ing a much greater weight of tubing per square foot of ex- 
posed surface than condensers arranged in the ordinary way. 

(No. 8147, 4d.) Edward Henry Cradock Monckton, of 
the Oriental Bank Corporation, Threadneedle-street, patents 
what he is pleased to term “improvements in electricity 
and means of telegraphing.” One of these *‘ improvements” 
consists in making ocean telegraph cables by coiling a 
copper wire round an iron rod or wire, both the copper and 
iron wires being insulated. Mr. Monckton goes on to say: 
“ The coiled wire so prepared is the substitute which I use 
for the ordinary wires and methods of telegraphing. The 
iron rod or wire is rendered by means of a battery into a 
long magnet integsified in induction to the length, 
and the length of the coil upon it. The sea itself 










,is an example battery. The iron rod or wire so covered 
| being thas rendered magnetic or non-magnetic, by making 
or contact, becomes the medium of communica- 


“aoe, |OF breaking 
| | tion”!! As Dominie Sampson would have said, “ Pro-di-gi- 
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the bottom of a hopper fixed in front of the furnace. The 
annexed sketch shows one arrangement proposed. 

(No. $111, 84.) Alfred Bowater, of Sheffield, patents 
shaping railway axles and similar articles by subjecting 
them to the action of three rolls as shown in 
the annexed sketch. In this sketch, a is the 
article to be shaped, and b, 4, 5, are the rolls 
which are geared together so as to revolve in the 
same direction, and of which the upper one can 





cold. A puddling furnace is then charged w 
| 23 ewt. of the metal thus obtained, 1 ewt. of No. 1 pig 


over 
be raised or lowered, As we stated lately, in noticing a | shaft as a worm wheel, this 


t 


(No. 8160, 4d.) Charles Sacré, of 
Stanhope 


i 


Perkins and William Smellie, of Gorton, patent a 
method of producing a superior class of wrought iron or 
malleable iron of’ steely quality. The following is an 
example of this process: About 11 ewt. of wrought iron or 
| wrought iron scrap, and 10 cwt. of No. 1 pig iron are 
‘charged into a eupola or other melting furnace, and the 
|| mixture, when reduced, is run ont and broken when 


Fg 
if 


and about 28 lb. of spi ; and the mixture is then 
puddled in the ordinary way, the result being stated to be 
a superior class of wrought iron of the kind above men- 
tioned. 


(No. 8152, 64.) John Clayton Mewburn, of 172, Fleet. 


‘street, patents, as the agent of Alexander Friedman, of 47, 


Vienna, forms of injectors in which the water 
cirealar 


any 
really to be derived from the use of these grooves we cannot 
say, but we should be inclined to think that the contrary 
would be the case. 
(No. 8166, 8d.) Robert Marsden, of the Tinsley-park 
Works, Sheffield, patents the arrangement of pulley blocks 
shown in the annexed sketch. In this arrangement the 


freely. The form of the cluteh is shown by Figs, 2 and 2, 
which respectively represent views of the worm wheel and 
chain sheave. 

(No. 3157, 10d.) Thomas Moore, 
Tees, and Charles Arthur Head, of the Teesdale Tin Works, 
patent an arrangement of 


provements on those patented by Mr. Thomas Moore, ia 
February, 1869. 


corruga- 
tions running horizontally or spirally round the dram. 
corrugated sheet is tf be used to support the sifting 
wire in place of the arrangements usually employed. 


Z 





THE CHEMISTRY OF THE BESSEMER 
* 


sucker byt io the omy enuga ond guillonstol teocted 
maker. T vunbaun bo cone that tke anees themed suchen 
which has arisen with respect to any process dealing with iron 
or steel is the phosphorus problem in the Bessemer converter 
A Bar pase ek enecee ene Genet Demaneomaaey fase 
render them even for the scrap heap. Fifteen-hun- 
eo en ns ec ynterves pe fanpage 
worthless, one-tenth uantity w 
ea, ti ae pe . But the smallness of 
the quantity which is eapable‘of this terrible destruc- 
ASP ES 
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Pree papery aad th te ipa 
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coguado penis of Stich tie Setodion oftag mm ite ore 
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a Waamalo toc tals castes, am thal the yoveens analitiens 
as magnetites, hematites, or spathic ores, are the results of 
being the oxide. The manner in which bode of 
different are found to be related to other, 








Phonan apa of working trl inary dase to 
omnipresent throughout nature; 2. ‘whatever quan- 
tities of it are charged into the blast ood Se 
ore, are almost wholly coneentrated into pig 
iron; and, 3. That no portion is eliminated in the Bessemer 

* Read before the Meeting of the American Associa- 
tion for the . 20, 1870. 
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them ont of the way, in the hope, that 

the proeess we may, by looking backwards, 

determine intelligently what materials we are to look for, 
and how we are to treat them. 

One more point with reference to the behaviour of phos- 

. lL have maintained that this failure to be removed 

is due to its originally powerful affinity for iron, which is 

stre: by the enormous heat of the pneumatic process. 

But iron is not the only metal for which its affinity is very 

reat. The metallic bases, sodium and potassium, when oxi- 

dised to soda or have great affinity for acids. They 

readily form silieates, and still more readily phosphates. 

Traces of these elements are frequently found in pig irons, 

and notably so in the charcoal irons. They reappear too in 





perior quali 
bases, which take up both phosphorus 
and sulphur, as well as other noxious impurities, in the form 
of acids. The well-known affinities of these bases for phos- 
phoric acid led Girard to believe, that by introducing the 
vapour of sodium into the iron previous to its treatment in 
the converter, phosphate of soda or might be formed, 
and phosphorus thus eliminated. This conjecture is by no 
means impossible, though it holds out very little hope of 
practicability, since it would, of necessity, fe an expensive 
resource. It is merely mentioned as indicating a possible 
direction, towards which we may perhaps some time turn for 
assistance. * 

ese, which is sd beneficial in the puddling process 
advantages and disadvantages in the Bessemer. I 
do not refer, here, to the contained in the speigel- 
eisen, which is another matter, but to the manganese some- 
times contained in the convertible metal. An excessive 
quantity, while forming an excellent slag, economising iron, 
and removing sulphur, will deteriorate the quality of the 
steel itself, and sometimes interferes with the regularity of 
ome. From one to one and a half per cent. is, on the 
whole, beneficial. It is powerfully oxidised in the first 
conversion, and replaces iron in the slag, render- 

ing the slag very liquid and fusible. 

With respect to sulphur, the reactions in the Bessemer con- 
verter do not differ those of the puddling furnace. It 
is removed chiefly about the middle of the heat. Although 

careful and ic analyses of the slag have yet been 
able that sulphide of iron will be found there 
ig metal contain it to the 


ay 
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creasing rapidity, until a certain point of attenuation is 
reached, when further resolution is overpowered by a direct 
oxidation of the iron. Now, why should their removal be 
suddenly chopped off short in this way, or at a point of de- 
earburisation which is nearly but not quite perfected? The 
explanation of this, which I suggest, i 

consider fully, but at present it seems to me to approximate 
to correctness, though I do not offer it with the fullest confi 
dence. You will be best able to comprehend it by a black- 
board illustration. 

[The speaker here illustrated the intensities of the reac. 
tions and their succession by two co-ordinate axes and curved 
lines referring to them. } 

A plausible ex tion is this. When two combustibles 
are intermixed like oxygen and hydrogen, or hydrocarbon 


, | gas, it is well-known that the relative proportion of the two 


elements in the mixture influences the readiness with which 


reoal | they combine. Thus oxygen and hydrogen cannot combine 


explosively, unless their proportions lie within certain de- 
finite and rather narrow limits. May not the same law hold 
good in the present ease? It is certain, or nearly certain, 
that the iron either does not oxidise in the bath during the 
blow, except in quantity sufficient to furnish a base for the 
acids present, or, if it oxidises beyond that, it is immediately 
reduced again, leaving little or no free oxide of iron in the 
bath. But after the charge of flame all this is reversed, and 
iron oxidises rapidly and freely, and remains undecomposed, 
while the residual traces of the other elements as suddenly 
cease to oxidise rapidly. I freely grant that in referring 
this back to what is supposed to be a conceded, but unex- 
plained law, we are merely putting the question in another, 
a more general, and more abstract shape—still it is, in a 
qualified sense, an explanation. 

At the termination of the blow we have wrought iron in a 
thinly fluid condition, and though still retaining traces of 
impurities, yet much more free from them than the iron 
obtained by puddiing. Now it is popularly understood that 
the B is a p or making steel; and the 
term steel is almost always used after the adjective Bessemer, 
in speaking of the resulting metal. After considering the 
matter fully, I do not hesitate to say that the term steel, as 
applied to any Bessemer metal aced in this country, is 
an entire misnomer, as you yourselves will soon be able to 
decide. It is a true wrought iron, possessing, however, in an 
incipient (and a very small degree) the properties of 
steel. But let us first plete the p 

After the iron is blown, it is covered by a slag, which, on 
aceount of the large amount of silicon ciminatea, contains 
much oxide of iron. There is also some free oxide of iron in 
the bath, which is produced because some seconds generally 
or — elapse between the change of flame and the stop- 
page of the blast, and in that interval enough of oxide of 
iron is formed to injure the quality of the metal. Again, 
some free at ic oxygen is also contained in small 








8geNCY, | bubbles in the bath, which would give rise to emall flaws in 


small quantity of is its best antidote, with 
manganese is its anti with whi 
i readily combines an a mulphia, with a stronger affinity 


Ser 


and add carbon. This is effected by introducing into the | i 


converter a small quantity of melted cast iron of a peculiar 
constitution. The deoxidisation is best effected by man- 
ganese, since it will instantly absorb free oxygen and decom- 
pose oxide of iron. The oxide of manganese thus formed 
will immediately decom) the silicate of iron, which is the 
inati the iron in the metallic state, and 
danger 





have not had time to |i 
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this paper 

he puddling and Bessemer pro- 
ery are only slightly—different in 

their chemical relations; but that they are widely asunder i 
their mechanical el ts. When wrought iron “ comes to 
nature” in the puddling farnace it aggregates into a sponge, or 

loosely conglo: granules of iron, without any i 
arrangement, and including in its porosities considerable 
seoriaceous slag, which is partially expressed by powerful 





the squeezing can do is to remove a part, and force only a 
portion of the icles into strict mechanical contact. but 
even the metal itself is not thoroughly homogeneous, and 
cannot be homogeneous with such a clumsy method of work- 
ing as is now followed by stirring with a rabble. The bar or 
billet made from the puddle is cut, in subsequent pro- 
cesses, into numerous pieces, which are piled ard welded to- 
ther by rolling. Now, what is the result? Even in the 
Fest iron the finished product is a mass of welds, united as 
best they can be, but still welded together, with all the un- 
certainties and imperfeetions which necessarily attend weld- 
ing. Now it is clear (1 quote the language of Mr. Bessemer) 
“that iron in its ordinary malleable state ts an un- 
favourable eontrast to the other malleable metals; for they 
are known not to Ly the inequalities found in iron; they 
are free from sand and scoria, and have no hard and soft 
¢, nor do they require any welding of contiguous sur- 
‘aces; but are perfectly homogeneous, and free from all 
mechanica! admixtures with foreign substances. To what 
then do gold, silyer, copper, zinc, tin, and lead, owe this 
valuable exemption from the defects universally found in pud- 
dled iron ? The answer is found in the simple fact, that all these 
metals are purified and refined in a fluid state; and while 
still fluid they are formed into ingots.” By this process any 
impurities floating on the surface of the metal are effectually 
separated from it. And this is just what the Bessemer pro- 
cess accomplishes for wrought iron. It makes a lectly 
homogeneous metal, free from included slag, and all its par- 
ticles in thorough contact. The gist of the whole process is 
that it enables us to make a cast wrought iron. 

“ The ingot, of whatever metal it is formed, crystallises in 
cooling, in a manner peculiar to itself, all cast ingots being 
of crystalline structure.” This crystalline property, by many 
observers, has been seized upon and declared to be an inherent 
viee. It is the strangest thing possible that it has not also 
been noted that the same property is chargeable in a tenfold 
degree upon puddied iron. It would be impossible to illus- 
trate this any better than by mommy an experiment 
made over.a year ago at Fort Monroe, It was trial of a 
15-in. gun and 12-in. rifle against an iron and granite target. 
In constructing there were used wrought-iron 
stanchions, supporting the framework to which the I per 
was bolted. y were of enormous size (12 x 15), and at the 
first impact one of them broke across, like glass. When the 
surfaces of fracture were exposed they caused an exclama- 
tion of wonder from every expert and manufactarer who saw 
them. It seemed as if the mass were composed of large 
crystals—larger, indeed, than those of any cast-iron, except 

iegel, and of brilliant lustre. Thinking that it might be 

ue to the suddenness of the impact, two of these beams 
were broken in a hydrostatic press, and showed about the 
same state of affairs. Somebody suggested that they were 
badly made, but they were manufactured out of the best 
chareoal pig from Lake Superior ores, the best iron to be 
had for the Sligo 
iron nds in a . 
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The Practical American Millwright and Miller ; compris- 
ing the Elementary Principles of Mechanics, Mechanism, 
and Motive Power, Hydraulics, Mill Dams, Saw Mills, 
Se a es ee a 

* Pulling , ills, ower, ge. By 

Davip Crarx. Phi in: Henry Carey Baird. Lon- 

don: Sampson Low and co 

To ascribe to this volume any literary‘merit would 

be an injustice to the author, while the publisher, 

who has a peculiar and unfortunate habit of: spoil- 
ing the appearance of books issued by him, shas 
not made any exception to’his rule in this in- 
stance. Mr. Henry Carey Baird's types have seen 
much service, and appear worn out; his paper is 
bad in colour, and worse in texture, while the 
crudeness of the woodcuts is only surpassed by that 
of the lithographs. The appearance of a lar 

number of wood éngravings, in which the ages 

represented are shown in white lines upon a 

background, is very slovenly, especially when they 

are badly printed, as in the present case, and, in- 
deed, in most books which proceed from the same 
publisher's office. 

The preface to Mr. Craik’s book prepares us for 
its contents, and shows us that while the author 
possesses no literary capability, while, im fact, the 
composition of a fairly grammatical sentence is almost 
beyond his power, he has the more important qualifi- 
cation, that of experience, which entitles him to 
teach his fellow-millwrights, and has enabled him 
to bring together a most valuable mass of practical 
information, which will be readily understood, and 
highly appreciated by those to whom the book is 
especially addressed. That Mr. Craik is a sincere 
follower of his calling, nay more, that he is an 
enthusiast, we gather from his preface, wherein he 
says that by training and experience, no mam can 
become a thoroughly competent master millwright ; 
in fact, that poets and millwrights are on a par— 
they must be born, not made, and that a like in- 
spiration leads the one to follow the muses that 
draws the other to the mill-stream. 

It follows as a natural consequence that Mr. 
Craik, being one of these born millwrights, and 
having had a long and extensive experience, was 
well fitted to write a book designed especially for 
the benefit of those ‘‘ who pursue their vocation in 
localities distant from large machine shops: also 
for persons contemplating erecting mills and ma- 
chinery in such situations.” And he has fulfilled 
his object thoroughly. The first chapters of the 
book are devoted to a consideration of the me- 
chanical powers, amd of these chapters we will 
only say that they are written by a *‘ born” mill- 
wright for millwrights, and that beyond conveying 
a limited amount of very general information, they 
are of so little value that they might have been 
omitted altogether. These chapters are succeeded 
by others upon centrifugal force, action and reaction, 
the transmission of motive power, and the ‘ pecu- 
liarities and properties of water,” which will be 
found to have a special value to the class for whose 
benefit the work is written, 

When, however, we have passed these preliminary 
chapters the promises held out in the preface begin 
to be fulfilled, and we arrive at the subject, where 
the author is thoroughly at home, and upon which 
he writes with authority. He first devotes his at- 
tention to the consideration of water wheels of 
every description, commencing with the undershot. 
‘This chapter, in common with all these forming the 
remainder of the book, is full of hints and instruc- 
tions that will be found invaluable to the millwright 
thrown upon his own resources, for Mr. Craik de- 
votes the larger pores of his s to the 
description of small details, that would be omitted 
by a more scientific, less practical author. The 
remarks upon undershot wheels working in rapids 
are valuable and curious. Amongst others we may 
note a wheel erected on thé Lachine Rapids, near 
Montreal. This wheel was, of course, perpetual in 
its motion, and was connected with the mill ma- 
chinery by long shafting and clutches, so that it 
could be thrown in and out of gear at will. It ma 
be mentioned in passing that the erection of this 
wheel caused a lawsuit between its owner and the 
Catholic religious establishment, owning not only 
the island of Montreal but the water power also. 
A somewhat original mode of obtaining power is 
mentioned by the author as existing in many places 
where quick motion and an absence of gearing are 
required. It is simply an Archimedean screw, 


laid in the rapid, the shaft on to 
the, mill, Mr. Craik pa ong 
ag the various methods in vogue for keeping 
e undershot wheel clear of ice during the 
season. In some cases the wheel is tightly housed 
over, and steam from a small boiler close at 
hand is passed into it. In other cases,\the products 
of combustion from an adjacent stove are turned 
into the wheel-house, this method, while it 
effects its object, has at the same time the advantage 
of being the handiest and sim 
admire the plain and ightforward manner in 
ee ives his directions to the 
ti illwright ; there is no mistaking them ; 
by step he explains every dotail in’ the homely 
at-his command, and most suitable to his 


j 


on his own resources, with nothing but his tools and 
the raw material at hand, and so by step he 
shows how by the river and in the woods, the 
trees can be felled and how every advantage 
cam be seized, and the most made of everything, 
until the dam is made, and the power gained, the 
wheel built, and put into place, the mill erected 
ss ae gearing, and the stones or saws got to 
work, 

The following extract. will seem to give an idea 
of the manner in whieh the information is conveyed. 
The deseription refers to the construction of a 
Barker's wheel : os 

Make a round of a diameter proportioned 
the ig yied apcigess. of a length ae the fall. This 
tube I by sawing a suitable log the middle, and 
hollowing out the two halves, and then banding them to- 
oor: ween oo havi 

running on 8 " 
cular dise paws. # of wings, ge adh cad hating two cross 
irons at right angles, in the centre of which the upper 
j — was a The shect-iron tubes are put into each 

If before they are put together, the inner ends being put 
through the pea oud aplit into narrow portions, then Goned 
back and nailed into the wood to make them fast. The upper 
end of this wooden shaft roust be widened into a funnel 
shape to admit the water. Care must be taken to gauge the 

uantity, so that the tube may be full, and not run over, 
The following plan answers well: Make a gate in the bottom 
of the spout to admit the quantity of water necessary, 
beside this main gate make a small valve gate, hung near 
centre ; to this valve fix a small stem or rod in such a 

tion that when the gate is shut the stem shall 
direction the machine and water are to revolve, — 
t 


open it shall hang ny eam . Attach a wooden 
owas to this at the ; height for the water, 


FB 


i 
Be 


and 
the arrangement Ss Gumplete. . Coen tha sulle to admit 
as near eo quali and the gate will 
regulate the rest. hen the water falls too low the float 
will hang perpendicular and the yalve ; when too high, 
the float will be carried and raised by the water, and 
thus shut the valve. Without this the water will 
ertber get too low and lose a part ean pmcatbiorseg 0 
and run over, because the machine di more water 
faster it runs, the centrifugal force the pressure of 


the water towards the ends of the tubes, this increasing 
the velocity of the discharge and adding to the power. 
Passing over the chapters devoted to a considera- 
tion of the principles and the construction of the 
various kinds of wheels—such as central dischar, 
wheels, spiral discharge wheels, screw flood wheels, 
and so forth—we arrive at the sections given to 
the subject of mill dams. And here some very 
useful and interesting information is given upon 
the appropriate construction of dams in different 


tude of the work, and the nature of the foundations 
rescribe the class of work to be formed. Pre- 
erence is given to log dams in neighbourhoods 
where timber is plen iful, as being the cheapest and 
the most easily built. But these are recommended 
only in such rivers as have a constant and plentiful 
supply of water ; for on streams that are liable to 
dry up during the summer and leave the dam ex- 
i there is a probability of rapid rot and decay. 
lank dams are next considered, where the face is 
covered with close planking instead of logs, the 
dam itself being built up of round timbers. Of 
course every variety of ion is taken into 
consideration, from the —_—. Ss 
bed, to banks of sand or m The f 
stone dams, of dams of crib work, or of earth, are 
a ee Oe eae 
wi 


a 


of protecting the dam itself from the violence of 
floods, or ice, or snags, or any other obstacle that 
may be swept down with the stream. 

‘The succeeding chapters refer to different forms of 
saw mills, and are full of practical hints. We come 
then to the next section of the book, given to Grist 
Mills. There is no rule, says the author, “ 





be set down as of general for 
vance at ue taimegtt's qt ah heal 








In all cases he assumes himself dependent | i 


localities where the material available, the i-|; 


the best methods of securing the banks, and. 
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may be the material employed for the , the 
foundation should be of stone up to the t ex- 
posed to the action of water, height of course 
ee the class of motor employed, but 
little being required when a turbine is used, and 
high walls with an overshot wheel, 

In several mills built ibe author, with heads of 
water varying from 14ft, to 30ft., the water was 


to| conveyed to the mill in a high-level canal or flume, 


the gee being on a flat below, with the ap- 


h only a few feet above the tail race 
ay Some of mills were driven by turbines, 
others by overshots. When the former were used, 
the flumes were located behind and outside the 
building, the water being led to the wheels through 
ope in the foundations. The overshots 
were in a wheel house at the back of the 
b between the mill and the bank. The 

of spur segments placed around 


to the mill, working into a pinion placed near the 
und. This pinion shaft led into the building 
rough the walls, and had a bevel wheel placed 
upon it, working into a bevel pinion on a vertical 
spindle, ing the belt drum from which the 
stones were driven. The vertical — extended 
into the upper part of the mill, to drive the bolts, 
elevators, and so forth. 

This description applics to only one of a large 
number of mills specified by Mr. Craik, who after- 
wards proceeds to consider the building in every 
part, from foundation to roof, as well as all the 
plant it contains, from the bearings of the stones, to 
the hoppers and bolta, Of course he has much to 
say about millstones, their selection, dressing, and 
draughting, and these will be found full of 

ieal information. 


ith rough 
primitive means, it will be of service 
also to every miller and millwright, as a book of 
reference and instruction. 








Port Caxsrso on THE M Caleutta corre- 
spondent of the Times writes: “1 t to chronicle the de- 
cease of the once famous Port Company. 
under the fairest auspices, but in the year of specula- 
tion 1864-65, this company, with the aid of some of the cotton 
wealth Gum Deubeg. poestiens 00 frend omeeecepnon 
the head of the Creek, to which a railway had been 
made by a company. es, Boer, Saeee 
town lots, et is ee dae the 
seth, Lave Seoulied in the suacen of thahnanillery pert, tor 
fever had disappeared and sweet water had been secured 
Bat « party ousted Mr. Schiller, the enthusiastic founder of the 
ser , and after ens Ge at 
itself ve 
Met the whole clair in baetdaticn. The mill the port 
works are to be abandoned, the town lots are already retarn- 
ing to and 2 new company, rising from the sehes of 
the Seamer; will sothe, matenata atte ond contine Ssit t9 
the the time, ends a noble scheme, 
and discouraged by all his suc- 
cessore pee ee ee oe aeiestinte 
Solna wemeatuieretgepins tae 
ee hee l @ port at the end, can never 
pay its expenses. 
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CAPTAIN ERICSSON’S ACTINOMETER. 


SOLAR HEAT. 
By Captain Joun Ericsson. 

THE accompanying illustration aoe a longi- 
tudinal section of an actinometer which Ithave con- 
structed for the purpose of ascertaining the intensity 
of solar radiation near the surface of the earth. It 
will be evident, on reflection, that experimental re- 
searches relating to the sun's radiant heat require 
that the intensity should be known at every mo- 
ment, if possible, by mere inspection, since it is 
continually ing. 

During the early part of my investigations I lost 
much time for want of reliable means of ascertain- 
ing the actual intensity of the rays at the moment 
of observing the effect of the sun's heat on the in- 
struments employed. To be brief, the observed 
results all confli no two observations tallying, 
thus involving the whole question in uncertainty 
and confusion. ‘The causes which affect the in- 
tensity of the heat imparted to substances exposed 
to solar radiation are yay ty sun's zenith a 
tance, on which depends 7 of atmosphere 
to be penetrated by the rays; the a of 
surrounding objects, and of the immedi 
rounding a , Which radiate heat towards 
the exposed su , these temperatures being 
modified by a variety of circumstances wholly be- 
yond control—ec and aqueous i in the 
air—and possibly the intensity is affected by an 
irregular evolution of heat in solar ere. 
Travellers - have made observations within the 

state, in order to point out the t intensity i 
of sun’s — places where they verti- 
eally, that, w the temperature in the shade 


83°, it exceeds 150° in the sun, 
sion beading an eae of solar radiation fully 


67°. The observations of Daniell, frequently re- 
ferred to in works on meteorology, conducted in the 





latitude of Washington, where the depth of the actual intensity of radiant heat ; but, notwithstand- 
atmosphere at the summer solstice is only 0.038 | ing numerous expedients resorted to in order to 
— than on the ecliptic, are so instructive that | — the thermometers from being unduly in- 


uenced by the radiant heat of the air and sur- 
| rounding objects, I failed to secure satisfactory re- 
| sults. ‘The most important point—the controlling 
| the radiation of the surrounding air, which affects 

the exposed as well as the shaded thermometer— 
having presented obstacles which no mechanical 
arrangement whatever could overcome, I have 
/_ | adopted the expedient of wholly excluding the at- 
_| mosphere. By this means the bulb of my actino- 
| meter is surrounded by the ether alone, the mole- 
cular motion of the solar ray being thus permitted 
to regulate the temperature, free from atmospheric 
influence. It will be objected that the bulb of the 
thermometer cannot be applied within a vacuum 
without the employment of some transparent cover- 
| ing, and that, consequently, the energy of the rays 
will suffer considerable loss before reaching the in- 
strument, To meet this objection I apply a thin lens 
of 40 in. foeus, inserted at such a distance from the 
bulb that the gain by concentration will exactly 
balance the loss of calorific energy attending the 
passage of the rays through the crystal. 

A close inspection of the accompanying illustra- 
tion, —— with the foregoing statement relative 
to the object and nature of the lens, os On ary 
ing the thermometer within a vacuum, re a 
minute description of the actinometer superfluous. 
This instrument, like the solar calorimeter, is 
attached to a table, the face of which is kept per- 

ndicular to the sun during observations ; aye 
ikewise with mechanism means of which the 
sun’s zenith distance may be ascertained at every 
instant. The chamber containing the bulb of the 
thermometer is 4fin. in diameter, plated with 
recs sicicouns at omen ts cnelaben te A 


subjoin his Table on solar radiation throughout a 
day in the month of June: 


1 
. ; Temperature. 





14: 

138 
138 
132 
124 
128 
112 
106 
100 








| 141 

140 

A glance at this Table shows that, according to 
the adopted method of determining the intensity of 
solar radiation by deducting the temperature indi- 
eated by a thermometer in the shade from the tem- 
rature attained in the sun, the radiant heat is 
ess powerful before than after noon. The differ- 
ential temperature, or solar intensity, at 9 a.m., ac- 
cording to this Table, is 25°, while at 3 p.m., with 
very nearly an equal zenith distance and equal depth 
of ere to penetrate, the solar intensity is 
shown to be 63°. I will not detain the reader by 
explaining the causes of the errors of Daniell’s 
Table, my object being simply to point out the 
gross imperfection cf such a mode of determining 








which a current of water is circulated by 
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CAPTAIN ERICSSON’S ACTINOMETER. 


SOLAR HEAT. 
By Cartaix Joun Ericsson. 

Tue accompanying illustration represents a longi- 
tudinal section of an actinometer which Ithave con- 
structed for the purpose of ascertaining the intensity 
of solar radiation near the surface of the earth. It 
will be evident, on reflection, that experimental re- 
searches relating to the sun's radiant heat require 
that the intensity should be known at every mo- 
ment, if possible, by mere inspection, since it is 


continuall b 

During Arcee oy of my investigations I lost 
much time for want of reliable means of ascertain- 
ing the actual intensity of the rays at the moment 
of observing the effect of the sun’s heat on the in- 
struments employed. To be brief, the observed 
results all conflicted, no two observations tallying, 
thus involving the whole question in uncertainty 
and confusion. ‘The causes which affect the in- 
tensity of the heat imparted to substances exposed 
to solar radiation are chiefly the sun's zenith dis- 
tance, on whieh the depth of ee 
to be penetrated by the rays; temperature 
surrounding objects, and of the Been. “we sur- 
rounding a radiate heat towards 
the exposed sw’ , these temperatures being 
modified by a variety of circumstances wholly be- 
yond control—c and aqueous particles in the 
air—and possibly the intensity is affected by an 
irregular evolution of heat in the solar ere. 
Travellers who have made ee Se the 

ics state, in order to point out t intensi 

of the sun’s — places where they Seek vet 
c that, w the temperature in the shade 
h indicating diy of solar radiation fully 
thus indi an intensity 

. The observations of Daniell, frequently 4 
ferred to in works on meteorology, conducted in the 





latitude of Washington, where the depth of the 
atmosphere at the summer solstice is only 0.038 
— than on the ecliptic, are so instructive that 


subjoin his Table on solar radiation throughout a | 
| roundin 


day in the month of June: 


Temperature. : 
} 


Temperature. 


In In | ¢} In 
sun. shade. 


deg: 
103 





| 
lll 
119 30 | 
124 | . ! 
125 14 | 
129 
132 
141 | 
140 | 


A glance at this Table shows 
the adopted method of determining the intensity of 
solar radiation by deducting the temperature indi- 
cated by a thermometer in the shade from the tem- 

rature attained in the sun, the radiant heat is 

ess powerful before than after noon. The differ- 
ential temperature, or solar intensity, at 9 a.m., ac- 
cording to this Table, is 25°, while at 3 p.m., with 
very nearly an equal zenith distance and equal depth 
of atmosphere to the solar intensity is 
shown to be 62°. I will not detain the reader by 
- ~ ing ~ gw Ong the errors of Daniell’s 
, my object being simply to point out the 
gross —w cf such a mode of determining 
solar as that of noting the different indi- 
cations of shaded 
ing the early 














that, according to 





actual intensity of radiant heat ; but, notwithstand- 
ing numerous expedients resorted to in order to 
— the thermometers from being unduly in- 
uenced by the radiant heat of the air and sur- 
objects, I failed to secure satisfactory re- 


sults. ‘The most important point—the controlling 


| the radiation of the surroun ing air, which affects 
e 


the exposed as well as the shaded thermometer— 


| having presented obstacles which no mechanical 


arrangement whatever could overcome, I have 


| adopted the expedient of wholly excluding the at- 


mosphere. By this means the bulb of my actino- 
meter is surrounded by the ether alone, the mole- 
cular motion of the ray being thus permitted 
to regulate the temperature, free from atmospheric 
influence. It will be objected that the bulb of the 


| thermometer cannot be applied within a vacuum 


without the employment of some cover- 
ing. and that, consequently, the energy of the rays 
will suffer considerable loss before reaching the in- 


| strument, To meet this objection I apply a thin lens 


of 40 in. foeus, inserted at such a distance from the 
bulb that the gain by concentration will exactly 
balance the loss of calorific energy attending the 
passage of the rays h the crystal. 

A close inspection of the aecompanying illustra- 
tion, er with the foregoing statement relative 
to the object and nature of the vances Zs 
ing the thermometer within a vacuum, a 
minute description of the actinometer superfluous. 
This instrument, like the solar i oe 
attached to a table, the face of which is kept per- 

dicular to the sun during observations ; 
ikewise with mechanism means of which the 
sun's zenith distance may be ascertained at every 
instant. The chamber containing the bulb of the 
thermometer is 4} in. in diameter, plated with 
polished silver, and surrounded with a double casing, 
through which a current of water is circulated by 
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anaany oe Sea Se below our 

absolute zero. Neptune receives light from 
the sun; can there be a doubt that this planet also 
receives heat, although of an intensity below abso- 
lute zero? 

It only remains to be stated that my observations 
with the actinometer have been made in lat. 40° 
42’, thus only 17° 12’ from the tropic of Cancer 
during the summer solstice. The depth of atmo- 
sphere so near the tropics being, at that period, 
only 0.047 greater than on the ecliptic, while the 
sun's zenith distance on lat. 40° 42’ during the 
winter solstice is only 2° 18’ greater than at the 
pole at midsummer, I have been enabled to deter- 
mine the maximum intensity of solar radiation for 
“All latitudes from the — 4 the | pon Fe. 1 
is a diagram ting the relations of atmospheric 
depth and cules intenslty for each degree of zenith 
distance to the 75th A brief description 
will suffice to render this diagram easily compre- 
hended. The ordinates between the curve, ¢ a and 
the base line, fg, exhibit the true proportions of 
the depth of atmosphere from the vertical to 
75° zenith distance; while the ordinates of the 
curve, ¢@, indicate the relative intensity of the 
sun's radiant heat at the summer solstice, for each 
degree of the sun’s zenith distance from the vertical 
to 75°. The straight line, 4 2, is the tangent of the 
curves, ¢a anid ea. It will be seen by closely 
examining these curves, and the ordinates resting 
on the base line, fg (comparing the same with the 
figures in the accompanying Table), that the in- 
tensities of solar radiation vary in the inverse patio 
of the cube roots of the atmospheric depth. The 
ordinates between the irregular line, d dd, and the 
base line, S4. show the solar intensity for each de- 

»e of zenith distance from 23° to 75°, ascertained 
y actinometer observation 5th of August, 1870. 
With reference to the solar engine this irregular 


line, ddd, great interest, as it indicates 
the available solar energy, for mechanical purposes, | 
during a day when the sun is obscured with cirri of | 


unusual density. 

The engineer will regard this diagram as a solar 
indicator eard, the epake below the line, dd d, re- 
presenting the available power, while the space con- 


tained between that line and the curve, ca, indi- | 


cates the loss. For the purpose of elucidation, the 
North Pole, together with the cities of Edinburgh, 
London, Paris, and New York, have been introduced 
on this diagram, their positions having reference 
solely to the depth of atmosphere and solar in- 
tensity during the summer solstice. The accom- 
panying Table shows the depth of atmosphere and 
maxinium solar intensity at midsummer for each 
degree of the sun's zenith distance from the vertical 


to 76°. to Fig. 3, which represents a section of the earth 


} 


. 
ij 


atmosphere. | 


to ascertain qui the depth of atmosphere corre- 
sponding with <a cenit distances. The 
graduated plate is constructed toa scale of 14 miles 
to the inch, the curvature of the earth's surface and 
the atmospheric boundary 42 miles above the earth 
being accurately laid down ble to the scale 
mentioned. It will be seen the vertical depth 
of the atmosphere has been divided into 100 equal 


placing the index at angles 
observed zenith distances, the intersection of the 
top line of the atm with the 
index will show the relative diagonal 


depth. 


i 


vertical 
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hg three times longer than fz. It will now be evi- 
dent that the ray a A, Sate fons Soon cena at 4, 
must, while the earth advances from / to g, continue 
its course at a rate three times greater than the 
earth’s orbital velocity, in order to reach g simul- 
taneously with ~ Assuming the mean distance of 
the earth from the sun to be 91,430,000 miles, the 
orbital velocity will be 96,120 ft. per second ; hence 
the ray ai, to — up with the retreating western 
quarter of the globe, must move at the rate of 
288,360 ft. per second. The advancing eastern 
quarter obviously imparts a retrograde movement 
to the solar wave, co’ ently the ray m / will, on 
grounds already set forth, be pushed towards the 
sun at the rate of 288,360 ft. per second. We have 
: thus established a difference of ad- 
| | vancing and retreating velocity ex- 
| | ceeding 600,000 ft. per second, for 

the lower altitudes, which unques- 

j tionably interferes with the regu- 
| larity of the solar wave, and thereby 


c 


tends to disturb the uniformity of 
the intensity of the sun’s radiant 
heat towards evening, by pointing 
to the fact that during sunshine— 
without which the actinometer can- 
not be used—the atmosphere, in 
most localities, gradually becomes 
charged with vapour as the day ad- 
vances; and that dust and other 
light dry particles are carried up 
into the atmosphere by the ascend- 
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As far as ascertained by means of the actinometer, 
| there is an appreciable difference in the sun's energy 
| for conmpending zenith distances early in the morn- 
| ing and late in the afternoon, which cannot be traced 
| to any adequate physical cause. I have accord- 
| ingly attempted to explain the discrepancy on the 
ground that the orbital motion of the earth occa- 
| sions a very considerable advance towards, and re- 
| retreat from, the solar wave early a.m. and late p.m. 
The subject will be readily understood by reference 





Observed 
intensity, 
Aug. 5, 1870. 


Maximum | 
intensity 
Maximum 
intensity 
intensity 


Observed 
Aug. 5, 1570. 


Depth of 
atmosphere. 
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65.53 | 
65.38 | 5 
66.22 | 
65.04 | 5 
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157.7 57.72 
161.2 57.31 
164.8 56.89 
168.6 56.46 
172.6 56,02 
176.9 55.56 
181.56 55.09 
186.4 54.60 
191.6 54.10 
197.0 53.58 
203.7 53.05 
209.8 52.50 
216.4 51.90 
223.5 51.40 
231.2 50.81 
239.8 50.20 
249.0 40.57 
259.1 4891 
270.1 48.25 
| 282.1 47.55 
i 295.2 46.84 
50.25 | 809.7 46.12 
58.88 . 73 |) 826.5 45.37 
58.51 | $42.8 44.60 
58.12 362.4 43.78 

















The observed solar intensity for each degree of 
zenith distance from 23° to 75°, August 5th, 1870, 
has been introduced into this Table, as before 
stated, to enable us to determine what amount of 
radiant heat is lost when the sun's rays are ob- 
structed by cirri of considerable density. 

Fig. 2 ts a  cangeoopen plate furnished 
with a movable radial index, to enable the observer 





through the plane of the ecliptic, the line, d ¢, indi- 
eating the orbit, and the straight arrow the earth's 
course ; while the curved arrow shows the direction 
of rotation. a 4c, &c., represent the sun’s rays; the 
orbital velocity during a definite period being re- 
resented by /7 and ti Let us assume that the 
itude of the point, /, on the earth’s surface is such 


that the prolongation of the ray, @4 to g, makes 





ing heated current of air, thus ob- 
structing the sun's rays. These 
plausible reasons lose their force if 
we consider that during the season 
most favourable for actinometer ob- 
servations, the vapours are held fast 
within icy boundaries, and that the 
dust is buried under the snow. 

The extraordinary velocity of 
light, nearly 1700 times greater 
than the velocity shown by the fore- 
going demonstration, will be urged 
as reason why the disturbance of 
the solar wave, could not be prac- 

tically appreciable. I cannot accept this ob- 
jection as conclusive unless it can be shown that 
the dynamic energy imparted by solar heat is not 
partially the result of arresting the motion of the 
rays. ‘The following facts connected with the sub- 
ject, demand serious consideration. Owing to the 
orbital motion of the earth, the length of the calori- 
meter, while exposed to the radiant heat, sweeps 
across the path of the sun’s rays at the rate of 
96,120 ft. per second; hence the fluid contained 
within receives the dynamic energy resulting from 
the extinguished vis cira and molecular motion of a 
countless number of rays following each other in an 
inconceivably rapid succession. 

Pouillet having ascertained the number of units 
of heat imparted to the water in his pyrheliometer 
of one decimetre (3.93 in.) diameter, imagined that 
he had measured the force of a sunbeam of 11.9 
square inches section; whereas, in reality, he had 
at the end of his experiment of five minutes’ dura- 
tion, accumulated a iow generated by extinguishing 
the vis viva, and receiving successively the molecular 
motion of the entire number of rays contained in a 
passing sunbeam, the section of which may be 
ascertained by multiplying the orbital advance of 
the earth during five minutes—28,836,000 ft.—by 
the diameter of the pyrheliometer, 3.93 in.= 
9,443,790 square feet. 

New York, September 6, 1870. 


Lice Tuer Impcpesce.— We are authorised to contradict 
the stat t, which appeared in the last number of The En- 
gineer, that Mr. Betts, the well-known contractor, “having 
found it almost impossible to recover the position here, from 
which he fell in the great crash of 1 has settled in 
Virginia, ee is now meg 5 tage of a thousand 
acres.” Mr. is at present in engaged in carry- 
ing out works both at home and abroad. 











has just been made to the under-mentioned candidates : 
those examined as students—William Garnett, 19 years of 
pa tg ie London ; James Taylor, 21 years of age, me- 
ic, Oldham; J. A. Griffiths, £2 years of age, — 
i ; ig Ww. gpm a years of age, 
- Perry, 20 years of age, engineer, 
i co weshinsn-~Bécue’ Tenbios, 
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ELASTIC TYRES FOR TRACTION 
ENGINES. 

Om Friday last an interesting trial was carried out 
between Rochester and Chatham of a 5-horse traction 
engine constructed by Messrs. Aveling and Porter, of the 
former place, and fitted with tyres formed of india-rabber 
segments attached to iron plates fr @ process patented by 
Messrs. L. Sterne and Co., Great ¢ -street, Westminster, 
these plates being bolted to” wheel tyre and further 
secured by iron-rings, | ‘The frout pair of driving wheels of 
the engine are 3 ft. 6 in. in diameter, and are fitted with 
india-rubber segments 12 in, Jong, 4 in. wide, and 3 in. thick. 
The rear pair of driving wheels are 6 ft. in diameter, and 
are fitted with india-rubber segments 12 in. long, 6 in. wide, 
and 3 in, thick. . The rubber is finnly attached to } in. 
steel plates, which are ree ee i. wrought-iron 
tyres, the segments being” fi r secured by § in. 
wrought-iron rings placed on each side of the wheel. 

The trial, which was conducted, by Messrs. Aveling and 
Porter, took place on Friday. last inthe presence of a 
number of Government officials, and some of. our leading 
engineers. The engine started from Messrs, Aveling’s works, 
at Rochester, with two long four-wheel lorries anda lead 
of iron girders, giving @ total weight of about 13 tons. It 
proceeded at a pace of abont 4 miles an hour through the 
slippery streets of Rochester, travelling steadily up Star-hill, 
which has a gradient of 1 in 12 for more than 800 yards. 
It made several sharp turnings tound corners, the radius of 
the path of travel being not more than 15 ft. With one 
ordinary iron skid on the rear wheel of the hindmost lorrie, 
it desended Kome-lane—a steep falling grade— under com- 
plete control. The rough and irregular stone causeway, the 
timber bridgeway of the Chatham Dockyard, and the rough 
and broken ground near thedapding quay on the Medway were 
all smoothly and successfally traversed. ‘The girders were 
landed on the quay, and the engine then returned to 
Rochester. The ground near the fsnding quay is fall of 
hillocks of cinder, clinker, stone, bricks, serap iron, &., but, 


although the engine ran over all these substances, not a cut | 


nor permanent indent was to be found afterwards in the 
india-rubber segments, 
The great advantage of Messrs. Sterne’s method of attach- 


ing the india-rubber in segments over the solid ring is, that 
if a segment gets damaged it is easily and quickly removed 
and replaced by a spare segment at a moderate cost. The 


motion of the engine during the run was easy, and the 
india-rabber readily impressed itself into the inequalities 
of the roadways. To avoid all possibility of slip in wet 
streets aud. on clay soils, Mr. Aveling -proposes to.intro- 
duce steeb staples or crossbaray,so arranged as to take the 
traction without nentralising the benefit derived from the 
elastic action of the rubber. There’is ho doubt a decided 
advantage in Messrs. Sterne’s method of utilising the india- 
rubber. ‘Traction engines with their wheels thus tyred 
will prove useful under the special local circumstances, 
such, for instance, as where they have to traverse paved or 


very uneven roads. But here, to our mind, the advantage of 
rubber tyred wheels ceases, and we believe that the engine 
in question, or, in fact, any of Messrs. Aveling and Porter's 


engines, would work as well without as with this addition; 
and that in most cases the 130/. or 1401 which these ap- 
plianves: cost, ‘could: be ‘more profitably expended on the 
engine in other ‘ways. pitts 

We may observe in conclusion, that there is no fear of the 
rubber parting from the plates to which it ia attached by 
Sterne’s process. Its adhesion has ‘been tested by Mr. 
Kirkaldy, who found that a diréct pull of 6216 tb., or 
1774 lb. per square inch, was required to separate the two. 
In compression the rubber segments stood 66} tons per 
square foot, returning to their normal condition after the 
pressure was removed. 








Tus Liasioreres or Rammwar Compasigs.—During the 


recent meeting of ‘the Jongress at Newcastle 


® paper was read in the Munici w.. Mr. 
Seceh Brown, Q.C., “On the i  tettet Cons. 
panics,” in which he argued that, companies ought to 
be relieved from much of the p i ‘y responsibilit that 
now rests upon them for damage due to the acts of their 
servants. After some discussion, a second paper on the same 
question was read by Mr. T. Y. Strachan, who showed that 
the amounts paid by railway companies, in proportion to 
their receipts and dividends, were less than was commonly 
believed. Taking the figures for the year 1866 as the only 
perfect ones accessible, he said that in that year the number 
of passengers who travelled on the railways of the United 
Kingdom (exclusive of 110,227 season and periodic ticket 
holders) was 274,403,895. Of these passen 15 were 
killed and 540 imjured. That is, one im 1%} millions was 
killed, and one in helf a million was injured. The compen- 
sation, 306,257/., is little oversa farthing per passenger. It 
is about 19 per cent. on the passenger traffic receipts. The 
fares paid average—firet class, 2s. 10d. ; second elass, Is. 44d. ; 
third class, 1 One ne from each of these 
sums would nearly pay all the One halfpenny would 
pay all and lesve a large margin, notwi ing the 
assumption now made of great existing frauds. Looking at 
the loss as affecting the dividends of the shareholders, we 
pass over debenture-holders, whose interest ought not to be 
dependent on these matters, and even leave out the pre- 





ference shareholders, assuming that will not be called | from malaria emanating ; 
i x Carbolie acid is used In many towns as a disinfectant, and 


upon fo hen axe ee hat effect 


A MAGNETIC PARADOX.* 


; yy Soe Se 
Tue instrument I wish to deseribe prcsaaearee aa 
netic paredox” because the presented by it is 















leap away from 
to the soft iron bar whichis 
in the box, so the pieoes: 


The explanation, which the duality 
of magnetic force, that magnetic force 
is — by inductions. °»» 4 a . 

f we place a piece of : a magnet 
the magnet develops the mag acto in the 
iron by separating them, and: ig attracted only by 


virtue of the forges revident in 4 


: iron itself, and to the 
extent to which these fe rated the inducing 










but the piece of soft iro i 
“ey anon on either a J rs i 
be brought nearer to me pole Uh , magnetic 
attraction will be exhibited. ep tia 

If we return to the previous casa, 4 h the piece 
of soft iron by an iron bar, the magnetic ed 


and rendered active in the piece of soft iron will develop the 
magnetic forces resident in the iron bar, and if the bar op- 
osed no resistance to the ion of the ma ic con- 
ition it would exert an attractive foree on the 
iron equal to that exerted by the magnet in box, as- 
suming, of course, it was g distance from it. 

When the mass.of in " a ter than 
that of the piece n tle will 
to magnetic polarisation is comparatively mall, and may be 
disregarded ; consequently it follows as the dual forces resident 
in the iron are pres. and the one force eannot be developed 
without equally developing the other when the iron is ap- 
proached nearer to the piece of soft iron than the magnet 
poles are leaping away from the magnet, and attaching iteelf 
to the iron bar, and this, notwithstanding the attractive force 
exhibited by the iron bar, has been called into being by the 
magnet in the box which is nearer to the piece of soft iron 
than it is to the iron bar. 

The iron bar also collects the magnetic lines of force issuing 
from the magnet, and consequently it, exerts a ater 
amount of force than any eeguy magnet of which the 
compound magnet in the box is composed. This can be 
shown by placing @ piece of iron direct on the pole of one of 
the bars and removing it from the magnet by tho superior 
attractive force of the iron bar, and, if only the thickness of 
a pices of paper intervene bet ' and the piece of 

iron, the piece of iron will leap, the magnet and 
become attached to the iran bare. po -s.90 
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STREET WATERING. 


On the Purification of Public Thoroughfares by the appli- 
cation of Deliqueseent Chlorides.t 
B Coorsr. 


Ar Norwich, in 1868, 1 had the honour of introducing to 
the notice of the British Association’ the subject of the appli- 
cation of deliquescent chlorides for street-wateriug purposes. 
At that time an experiment had been tried in Baker-street, 
Portman-square, throughout an exceptionally hot season 
with successful results, the surface of the macadam road being 
purified, hardened, and econcreted, and the obnoxious dust 
prevented from rising. In Liverpool, in 1869, Lord-street, 
Church-street, and Shldd- street, were watered with the 
chlorides during the month of July, and the report of the 
result was very favourable, and further experiments have 
been made this year. In many other towns the salts have 
been tried prpeme ng go oun | drop ttb ohohy 
and neari kinds of pavement bave been experimented on. 

It is difficult to prove satisfactorily the economy resulting 
from the use of the eblorides, over a limited area, And the 
Westminster Board of Works, after observing the effect pro- 
duced at Whitehall and Kni resolved to extend 
the experiment throughout the entire disttiek tinder their 
pode 9 comprising an area of 250,000 square yards of road- 





jand water was at once made evident. By using one ton and a 
| half of salts per day, costing 3/. 14s., the labour of ten horses, 
| carts, and men can be dispensed. with, costing 41. 10s., or 9s. 
| per horse, cart, and man. ae GE en Oe would 
| put down, is consequently saved, namely, 350 of 250 
| gallons each, or 87,i00 Sallaan, which, at 10d. per 1000 

| (the London price for water), would amount to 3/, 12s. 11d. 
| per day, in addition to the saving in labour of 16s. per day, 
| showing a clear gain of 41. 7s. 11d. per day after paying for the 
salts, 


The importance in « sanitary point of view of the use of | 
the chlorides has been clearly established. The chloride of 
calcium decomposes the carbonate of axamonia of the horse 
droppings, the result being the formation of carbonate of 
lime and chil ide of i these salts, together with 
the chloride of sodium and the carbonate of lime contained in 
roads, causing the concreting effect so desirable for the pre- 
vention of dust. An effective method of meas oat 
arising from ic matter deposited in » public 
thoroughfares is ming daily a subject. of ic 
with sanitary authorities, as much sickness is believed to arise 

i ing from this source. 








has the 306,2571.0n the nary shareholders’ dividend: 
The paid-up capital on ordinary shares was 245,629 
The difference which the loss could make upon the divi 
was 2s. 8d. per cent. 
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* Paper read before the British Association, at. Li 
+ Paper read before the ical Section of the British 





Association, at Liverpool. 


oppose | ground, we are 6 


way. As soon as the area was extended the saving in labour | i 
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ON THE (ee OF SEWERS IN 
RUNNING SAND* 
By T. Mextanp Reape, C.E. 


Att who have had i in engineering are aware 
that the most valuable ledge is often acquired 
while contending with difficulties, The intro- 
duction of the present eubject to the notice of the British 
ait tie seaghal aa C= yf ay a 
ne of the sewerage w 
lntrusted to we having ‘been executed in diffeult sandy 
i i for the use of others, 


a 
i 
sewers in ocak tara e distingui ‘the land 


on the Liverpool, Crosby, and Southport Railway, the whole 
distance from Waterloo to Southport, can form any idea of 
the difficulties that have to be encountered. The whole of 
that district is one mass Of sand ori che ken amg 
marl, varying ine 10 ft. to v7 ft. deep below Te: and 
having no nat drainage (in consequence of the ' 
o the sre line of sad fi) in = seasons.in the lower 
portions or . water form. 

The PANLCH ter level in the driest seasons in these 
places is a few feet below the surface, while, sink where 
you will, you get to the depth necessary for a sewer 
you are sure to come ti water. Now, water im) or rock 
is not diffienlt to contend against, but in sand it 
forms a subsoil of ruming sand or quicksand of the most 
lively and insinuating description. : 

Sheet pile or treneli as you may, it reams im between 
the in streamscof sand, and also forces itself bodily 
upwards in the bottom of og ven = a 
guised hydrostatic pressure. To keep open more than 6 
short length of trench the full depth d the Jaying of 
the pipes i i ible, and consequently. the. difficulty of 
laying the invert of the sewer to a true gradient is immensely 
increased, while the low gradients demanded by the general 
flatness of the eountry require for the efficiency of the sewer 
extreme accuracy. 4 ee : 

When i itn shies to relieve the guaubll et water, it 
is advi we find, when it can be done without timbering, 
to open out & long length of cutting about 5 ft. or 6 ft, deep 

where the Pipes are actually being laid. In our 
ecopom , we have 





disad » Wat 'rather the contrary, for a of 
the flow is the sewer sweet and clean. li- 
sands main, subsidiary drains, i¢ abdet 24 miles 
long, in dry ome weather last winter, w oe 
a discharge of 180 gallons per minute, three- whic 
at least would be subsoil water, and, ap ly, exeept dur- 
i i at various seasuns. 


This, then, as far as the water is concerned, is a distinct ad- 
vantage, but along with the water sand teams in and forme 
a deposit along the whole length of the sewer, which is only 
removed by frequent fushing. In every case ohoms praes e 
laid in running sand, however well and carefully joints 
are made, we jind this to occur. To get the eement to set 
before being washed into the sewer is no easy matter. In 


into the trench above, frum which it is teak he oes. 
When all is prepared, the pipes are low duwn into the 
trench one by one, the jou betng aid om abe of clay pd 
Stn thask ; too finde son tine made goed with quie -settiny 
eement, and the cement is covered all round withs g 


collar of clay puddie to prevent it being washed into the 
, i j 


sewer. With very care and ta sewer 

may thus be but not a tone, and we alwa: 
yet pee sopra Aer roading toe 

very most sewer we 

seen, This is a positive advantage, but the consequent ad- 

mission of running send—and it how fine an 

opening it will ream through—is an evil it would be 
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THE CONSTRUCTION OF SEWERS IN RUNNING SAND. 


yf ae 7 y y7 
PUL 


well, if possible, to guard against. In addition to this, the 
sinking of the baling-out hole while laying the pipes 
has a tendency to draw the end pipes downwards, and thus 


interfere with the true gradient of the sewers. In all sewers | 


in ground of this nature, we have also to form what is called 
a sumphole at the bottom of each manhole, or they would 
speedily get choked. By the sid of the flushing appa- 
ratus, which we shall presently describe, the deposit in the | 
sewers is flushed into these sumpholes and then cleaned out 
at intervals. It is difficult to convey to any one who has 
not seen it the insinuating nature of this sand, but by atten- 
tion and frequent flushing we find that well-laid pipe sewers 
in such can be kept clean and sweet. 

sewers are possible and effective laid in the manner 
just described, it is a matter of much care and attention to get 
them laid properly, and it is really essential that a clerk of 
the works should himself seo every individual pipe laid. With | 
all this, still im joints occur, for as soon as the baling | 
out ceases as pipes are practically plagged up with a | 
straw which is drawn through the sewer to keep it | 


dency is to draw the nearest pipes out of the level, and indeed 
the most satisfactory way of getting them in is to sheet pile 
them all round. Havi ifold difficulties 
to encounter we set ourselves to try and devise some method 
ap ie) quatinents in and perfection of laying could be 
obtained. 
The model of the subsoil drain and 1 Sree he pat 
the honour of showing you is partial! result of our ex- 
1 in la sewers in sand. ‘Ai our ion Mesers. 
ke and , of Huddersfield, the fireclay manufac- 
turers, have worked out the invention in @ ical form, and 
we are now commencing to use it in the sewerage works at 
Birkdale. The primary object of attainment in this is to geta 
dry subsoil wherein to lay the pipes that the cement joints may 
a eA se mend op Anon se mp rote Aa —_ 
time for the laying o’ i ing & a 
time, and the pomnation Of disturbance or drawing of the 
pipes while preparing the next excavations, to insure greater 
certainty and perfection in the gradients and junctions, and 


consequently the general system of pipe 
clean, the af the water snes cnnctimes even above the | this io of thes vtaness imnpartancn nemo was practically onder 


top of the pipes, and the hydraulic 
find out all im: i 


setting p” 'y. Again in putting in the sampholes the ten- 


thus created will | stand the subject can doubt, for the difference between 
and sometimes prevent the cement | sewers and pipes often means whether sanitary work shall 
go on or be stopped. 





Fic.4. 


The subsoil drain, it will be seen by an inspection of the 
model, is an internal section, a semicircle, and varies in 
i ing to the diameter of the superimposed 
sewers. For 2ft. pipes we purpose using drains | ft. dia- 
meter; for 1 ft. 6in., 9in. diameter; and for 1 ft., 6 in. 
diameter. oo 3 eee a ae 
i.e, either 2 or 3 ft., as the case may be. larger pi 
we use in 3ft. lengths. Each pipe is socketted, and the si 
being brought up square, a shoulder is formed on which the 
movable bricks forming the rests (which also fit the top of 
the drains and the curvature of the pipes) are laid. The 
ipes in the sewer above are so that they break 
joint with the subsoil drains, and the ends of each sewer pipe 
rest on the adjoining subsoil pipes. It will be seen that this 
arrangement secures ample space under the sewer for making 
the cement joints good. 
(To be continued.) 





Tae Great Meteovurse Teuescors. — This 
arrived at Melbourne in November, 1868. It was erected 
with as little delay as possible, and has now been at work 
about twelve months. It has already developed many in- 
teresting results. 
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MARINE ENGINES WITH SURFACE CON 


CONSTRUCTED BY MESSRS. THOMAS RICHARDSON AND SONS, ENGIN 


(for Description 








Fie. 6G RY CEES. AST Te ne 





| 
{ 
| 
| 
| 
| 
; 
i 
i 
i 


eins 


a ann es 
a ALY AIPA A 





= 
pat ee 





~~ 


a eee a ee 


<oeke 


me res 








CONJENSER AND HACKWORTH’S VALVE GEAR. 


ENGINGBRS, HARTLEPOOL, FROM THE DESIGNS OF MR. GEORGE W. JAFFREY. 


Description & Page 243.) 
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BOILER AND DETAILS FOR MARINE ENGINE OF 100 HP. 


CONSTRUCTED BY MESSRS. T. RICHARDSON AND SONS, ENGINEERS, HARTLEPOOL, FROM THE DESIGNS OF MR. G. W. JAFFREY. 


We publish this week a two-page engraving «{ a pair of 
| marine engines, rated as 100 horse power, nominal, con- 
| structed by Messrs, Thomas Richardson and Sons, of 
| Hartlepool, according to the designs of Mr. George W. 
| Jaffrey ; while on the present page we give views of details 

of these engines, and of the boiler used in connexion with 

them, The engines are of the vertical, overhead ¢\linder 
| class, and are provided with a surface condenser, wiile the 
distribution of the steam is governed by Hackworth's 
“dynamic” valve gear instead of the ordinary link motion. 

The arrangement is one which has been adopted by Mr. 
Jaffrey both for ordinary surface condensing and for cou- 
pound engines, the chief difference being that whereas in 
the former case the two cylinders are each 40 in. in dia- 
meter, in the latter their diameters are 27 in. and 50 in. 
respectively, the high-pressure cylinder only being jacketted. 
The stroke is in eagh instance 8ft. In the compound, as 
in the ordinary, enginés, the cranks are at right angles, and 
the valve chest of the low-pressure cylinder is sufficiently 
capacious to form a receiver, as shown in the section given 
on the present page. It will also be seen, from this view, 
that the high-pressure cylinder is fitted with the ordinary, 
and the low-pressure cylinder with « double-ported, slice 
valve, the lap in each case being 44 in., and the travel being 
capable of being varied from 24 in. to 34in. With this 
variation of travel the steam can be cut off ut from 3 in. to 
20 in. of the stroke of the piston. 

The arrangement of the valve gear will be best under- 
stood by reference to Figs. 1, 3, and 4, on our two-page 
engraving. From these views it will Le seen that there is 
but one eccentric to each cylinder, this eccentric (which is 
fixed on the crank shaft, with its full throw directly op- 
posite the crank to which it belongs) serving for both for- 
ward and backward gear, in the manner we shall proceed 
to explain. The eccentric strap is extended on one side, so 
as to form a kind of short rod, the end of which embraces 
a pin carried by a pair of blocks which slide on bars 
capable of being inclined in either direction by means of 
the atrangement of reversing gear shown in Fig. 1. To 
the short eccentric rod the valve rod is attached at a point 
distant 14 in. from the centre of the eccentric, and the ex- 
tent of motion imparted to it depends upon the angle to 
which the bars, on which the blocks at the end of the 
eccentric rod slide, are set. If these bars are horizontal, 
for instance, the blocks merely slide on them without hav- 
ing any vertical motion, and the travel which is then im- 
parted to the valve rod forms the same fraction of the travel 
of the eccentric that the distance from the centre of the 
block pin to the centre of the yalve-rod pin does of the 
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distance between the centre of the block pin and the centre | 


of the eccentric. In the case of the particular example we 
are describing, the travel of the eccentric is 5} in., and the} 
travel imparted to the valve when the bars on which the | 
blocks slide are horizontal—or, in other words, when the | 
motion is in mid gear—is ap, this travel being, of course, | 
equal to twice the lap and 1 of the valve. As the bars | 
on which the blocks slide are inclined, a vertical snove- 
ment is imparted to the end of the eccentric tod as it, moves 
to and fro, and thes. the travel. given to, the valve. is in- 
creased, the inclination of the bare in the ene direction 
yiving the motitiyérequisite for forward, and im the other 
direction for backward gear. 

he details of Mr. Hackworth’s valve motion have been 
well worked out by Mr. Jaffrey, and the arrangement, as 
adopted in the engines we Mlustrate, is exceedingly neat and 
simple. The gear can be handled with very great ease, and 
it is altogether a substitute for link motion deserving of far 

_joore attention than it has hitherto generally received. 

In the engines we are describing the cylinders are sup- 
ported partly by five hullow cast-iron columna, and partly 
by the condemser, this latter and the two back colamns 
carrying the crosshead guides, as shown in the plan, Fig. 8. 
Each cylinder bas two piston rods, and the crossheads ex- 
tead through te the rear of the one being connected 
to the air pump and the other to bilge and feed pumps, 
as shown in Fig. 3. The i rods are 5it. Gin. 
long between centres. The arrangement of the condenser 
is shown by Figs. 1, 2, and 3 of our two-page engraving, 
and by the detail views on the preeeding page. From these 
views it will be seen that the condensing water passes 
through, and the steam around the tubes, the communica- 
tion with the exhaust passages being clearly shown by Fig. 
3 of our two-page illustration. The condensing water enters 
at the bottom of the condenser at © (see section on the 
preceding page), and escapes at the upper through lateral 
openings, into a belt by which the upper end of the con- 
denser is surrounded, this belt having a discharge opening 
at D communicating with the sea, The water is forced 
through the condenser by one of Messrs. John and Henry 
Gwynne’s centrifugal pumps with independent engine, an 
arrangement which is now very largely adopted by 
marine engine builders in the north, and with highly satis- 
factory results. 

The condenser contains 760 tubes 3 in. in diameter out- 
side, and 7 ft. 6 in. long, the external surface being thus 
1119 square ft. The form of packing ased for the ends of 
these tubes is shown by the annexed sketch, from which it 
will be seen that it consists merely of a packing of soft 
cotton cord, placed round each tube and secured by a light 
screw gland, as shown. @his form of packing has long 
been very successfully 
used by Mr. Jaffrey, 
and his practice has 
been extensively imi- 
tated by other engine 
builders. From par- 
ticulars kindly sup- 
plied to us by Mr. 
Jaffrey we find that 
ima day ‘s work of 10 
hours, 401 holes for 
the condenser tubes 
have been drilled, 
while in the same time 
601 holes have been 
tapped. The whole of the tubes in the condenser of the 
engine we illustrate were packed at both ends by two men 
in 30 hours. 

lhe air-pump is single acting, and is 15 in in diameter, 
its stroke being 8 ft. The arrangement of the passages 
placing it in communication with the condenser and hot 
well will be understood by reference to the section on the 
preceding page. Altogether, the engines we have described 
are excellent examples of a class well adapted for use on 
board merchant steamers; and they are throughout of 
simple construction, and well arranged so as to give easy 
and complete access to all working parts. 

The boiler used by Mr. Jaffrey with the engines we 
illustrate, is of the cylindrical tubular form, and its arrange- 
ment is shown clearly by the figares on the preceding page. 
it is 19 ft. in diameter by 10ft. 6in. long, and contains 
four furnaces, each 2 ft. 6 in. in diameter, with a length of 
6it. Gin. The firegrates are 5 ft. long, the total firegrate 
area being thus 50 square feet; and it will be noticed that 
an arrangement is provided for admitting air behind the 
bridge. The boiler is well stayed throughoat, and it is 
worked at a pressure Of 45 1b. per square inch for ordinary, 
and 65 lb. per square inch for compound engines. 
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Caxanias Cayats.—A contract for certain works on the 
Lachine canal has been awarded to Mr. J. A. Cameron, of 
Summerstown. Tenders have also been received in connexion 
with the iwprovement of the Grenville canal. 

Ivpuss Crvis Seevice Examrvarions.—It appears that 
al] future candidates for the Indian Civil Service will have to 
make a payment of 5/. by way of earnest of their intentions. 
It is supposed that this rule has been introduced for the 
purpose of checking the namber of those who present them- 
selves for examination without the least possible chance of 
success. It has beon further arranged that for the tuture no 
ekception as to the deduction of marks shall be made in the 





NOTES FROM THE NORTH. 
Saseett, Spee ’ 

Glasgow Pig-Tron Market During week 
hee been seme little variation im the peice of ig iron in the 
Glasgow market. This day week the g cash price 
was Sls. 9d., on the following day there was no change, bat 
on Friday there was an improvement of from 1d. to 3d. per 
ton. On Monday there was a decline down to 51s. 7d. cash 
and Sls. 10}. ome month ; decline continued years 

1 bla and 51s. 8d. one month, 


the 
pod ory om been ‘to-day, and yesterday's prices 
;* : feature during the last few 
however, A e exports of pig iron, chiefly 
to Hamburg and Wotterdati. During last week no fewer 
, the chief portion of their 
ments for the week amounted 
, and 6718 tons coastwise) 
is in ponding week of last year. 
There seems to be —— : of a continued demand 
from the Continent, ers are being taken up very 
freely at advanced rates of freight. The interruption of 
supplies by the wat, and the tact that the German tariff 
has to be reduged on Ist October, fully account for the extra 
essure for iron from Germany. In other directions the 

ling is steady but quiet,.¢onsumers apparently having a 
fair amount of orders on , and being likely to continue 
well per net fo the remainder of the year. In general, 
the of matters is fairly active, but of course the con- 
tinuance of hostilities hus a depressing influence. 

New Lighthouse in Sutherlandshire.— A splendid new 
ighthouse has just been erected on the extreme western point 

Sutheriandshire, known as Stourhead. The light, wlach is 
to be an intermittent one—that is, at full power for a minute, 
and then suddenly invisible for half that time—will be 
exhibited for the first time on the Ist of November next. 

The Bai and District Water Trust.—A meeting of 
this Trust was last, week, the Lord Provost in the chair. 
The clerk (Mr. Marwick) read 9 statement of the rainfall in 
the Tweed and St. Mary's Loch districts i 
months of 1870, as follows : 

i ; » 24.8 im. ; Talla 


Mary’s Loch districts — Kerrcleuch, 


egget igierig, 27.1 in.; Dryhope 
Haugh, 19.90 in, The clerk also ate minute of a recent 
meeting of the Law and Finance C ittee, at which the 
treasurer submitted an abstract of thewetimated revenue and 
expenditure of the Trust for the current “year, from which it 
appeared that the estimated revenue, exclusive of the district 
water rate, amounted ro to a 12s. 14., a esti- 
mated ex iture to 42,3461. Os. 7d.—leaying to be raised by 
the a ten pes 28,8541. 8s. 6d. The counailiaal 
the imposition of an assessment at the rate of 8d. per pound 
on dwelling houses, and 3d. per pound upon shops. This 
ion. was.agreed to. 

Dunfermline Water Supply—The Town Council of Dun- 
fermline, at their ing on Monday last, had the subject of 
the water supply under their notice. Efforts had been made 


Tweed | jn Doles for the 





to obtain an increased supply by boring, but these had 
proved practically fruitless. On the recommendation of the | 
Water Works Committee, it was resolved to employ Mr. | 
Leslie, C.B; Edimburgh, to examine the district around | 
Dunfermline, and report on a permanent supply of water for | 
the town. | 
Mr. Bateman’s Report upon the Water Supply of Dundee. 
—A meeting of the special committee of the Dundee Town | 
Council intrusted with the arrangements for procuring an | 
additional water supply for the burgh was heid yesterday, | 
when there was submitted for consideration, Mr. Bateman’ 
report dated 24th September. The report was approved and | 
ordered to be printed for circulation. It was resolved to 
communicate with the authorities of Arbroath, Forfar, Kirre- 
muir, and Carnoustie, in order to ascertain whether or not 
they were inclined to take advantage of the scheme pro- 





— by Mr. Bateman; and it was aiso resolved to ask Mr. | Slow 


teman to put the heads of the scheme into shape, so that 
the Water Commission and the Town Council might be able 
at an early date to atrange for the procuring of the necessary 
parliamentary powers. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippresproven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was rather 
a thin attendance on ” at Middlesbrough, and the | 
amount of business was not large. The prices quoted 
were as follows: No. 1, Sle. 6d.; No. 2, 50s. ; No. 3, 48s. ; and 
No. 4,47. For pig iron there is a good general and local 
demand, but stocks are still es a little, The 
Middlesbrough Warrant Stores contain only 14,139 tons. 
Last year at this time they contained upwards of 42,527 tons. 

The Finished Iron Trade.—The rail miils are busy, 
and the plate makers have more inquiries. Bridge bui 
and founders are fall of work. 

Shipbuilding —On the Tyne, Wear, and Tees the ‘various 


shipbuilding yards a anima 
During thet Sock thane eve foo 


the Tyne. 





subject of mathematics.— Army aad Navy Vasette. 
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Metaltargy-—Yn 1845, the uction of rough 
Germany +e Feedeely to Silesia 

Duchy of Nasu. / whole terri com pri 
180,000 tons. In ee 
ia were discovered ; the pro- 
id strides, as in 1867, the 
) tons of rough iron ; and in 
uction is stated to 

tons. 


Pacific Steam Lines: —The distance from San Franciso, 
to Auckland, New Zealand, vid Honolulu, is 5897 miles. 
The distance San Francisco to Wellington, New 
Zealand, vid Honolulu, is 6163 miles. The distance from 
San Francisco to , vid Honolulu and Auckiand, is 
7174 miles. The distance from San isco to Melbourne, 
vid Honolulu and Auckland, is 7527 miles. Truly these 
figures imply ocean steaming with a vengeance. 

Belgian Mechanicai_T In corsequence of the 
depression veka mechanical! ind " 
i out an order shortly for 

Belgian Railways. The extent of 
the order has not, however, at present transpired. 

Lake Superior Iron Mines.—The total production of these 
mines since they have been worked was estimated recently at 
2,944,677 tons. Yet the outer crust of the iron hills is said to 

here and there. The mines are 
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in British American Waters. — The 

of Marine and Fisheries has deter- 

i on the north-east cost of Sable 

will, it is expected, be the means of 

amount of life and y, a8 Sable Island is 

the most dangerous spots on the Western Atlantic 


Steel Rails in the United States.—The report of 
the Boston and Maine Railroad Company for the year endin 
May 31, 1870, states that that pier sm, Som recently receiv: 
500 tons of the Sir John Brown steel rails, while 176 tons of 
the Naylor stamp are contracted for. These rails will cost 
not much more than $100 per ton laid down on a Boston 
wharf, or only about 26 per cent. more than the best American 
iron rails. 

The Suez Canal.—At the commencement of August, 1870, 
ree eau ben Canal dioaghon . Gepth of 8 
to com: Suez toa metres 
or 26 ft. 8in. and to a width of 22 metres. The company has 
now 16 dredges at work, viz., on the Port Said section, 3; on 
the Ismailia section, 10; and on the Suez section, 3. It is 
thought that the dredges will get through their work in the 
course of November. 

Railroads in Maine.—Messrs. Straw, Patterson and Co., 
of Lewiston, Maine, have secured a contract for building an 
extension of the Maine Central Railroad from Danville Junc- 

the Railroad. 


Iron —Genera] Barnard, tight, and 
Colonel Michie, of the United States Army, have visited St. 
Petersburg as special commissioners to examine and investi- 
gate into the use of irdn to cover fortifications. The com- 
missioners have examined works at Cronstadt and other places, 
and have received every attention from the Russian Minister 
of War and also from General Todleben. 

Iron Making in France.—The production of iron in 
France was official 4 imated in 1845 at 438,000 tons per 
annum. In 1869, the ion had risen to 1,380,000 tons. 
This year, Liowever, the return can scarcely fail to exhibit 

falling-of. 
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in the State New. York.—An sddition is being 
oy  ioolag ‘A. Griswold and Co., of 
D that that firm may roll steel as well 
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THE TAMWORTH ACCIDENT. 
Now that the inquest on the bodies of the pas- 
senger, driver, and fireman, who were killed by the 


unfortunate accident to the Irish mail at Tamworth |J 


on the 14th instant, has been terminated, it appears 
to us to be worth while to review briefly the cir- 
cumstances attending that sad disaster, and point 
out the lessons to be derived from it. And, in the 
first place, it may be desirable that we should give 
some particulars of the arrangement of the lines 
and signals at Tamworth station. It appears, from 
the evidence given at the inquest, that an “up” 
train, entering Tamworth from the north, 

first a distance signal, next the signal known as the 
Gungate-bridge signal, and, third, the main signal 
at the station, the distance between the first and 
second of these signals being 584, and that between 
the second and third 392 yards. The man at the 
main signal box has the command of a pair of pointe, 
by which an up train can be turned out of the main 
through line into a siding, or loop line, which re- 
enters the main line at the south end of the station, 
At the south end it appears that this loop line has 
a fall towards the main line, and, in accordance with 
the Board of Trade regulations, it was some time 
ago provided with a pair of points connecting it 
with a blind siding, which extends some 150 yards 
or so, and which terminated, at the time of the 
accident, in a dead buffer situated near the bank of 
the river Trent, which erosses under the mainline a 
short distance south of the station. The blind 
or ‘‘eateh” siding was intended to prevent any 
vehicles from accidentally running down off the 
loop on tothe main line; but one of the regulations 
issued by the company for the guidance of the 
signalmen at Tamworth, was to the effect that 
whenever the pointsman at the south end of the 
station received information that an up train was.to 
be turned on to the loop, he was to set the points 
at the south end, so that in the event of such a train 
over-shooting the platform it would pass out on 
to the main line again, and not be turned into the 
eatch siding. The south points, as we may term 
them, are situated 236 the main up-line 
signal box, and although they are worked by a points- 
man at the south end of the station, yet they cannot 
be set open to the main line without first. moving a 
dise signal in the box just mentioned. It appears 
that the man at the main up-line signal box 
ceived no information by telegraph as to what 
was a ing the station, and in fact the 
information he received on this head was 
afforded him by the sight of the train itself, or 


ghees 





the driver's whistle, It was, however, his duty, in the 
event of his not being certain as to what train was 
supconching, do ROBT oa She mmm pre, one ote 
rules in the company's book being as 6: No 
train or engine. is to be turned off the main line 

the policeman, signalman, or pointsman on 
dut in fully satisfied an to the description of train, 
has received the required. signal from the 


of eleven vehicles besides the engine and tender, and 
was made up in the following r; First, a guard’s 
van, next a composite carriage, then the post-office 
and post-office van, then the through Inggage van, 
then three composite carriages, then two first-class 
carriages, and finally the rear guard’s van. The 
train when a g Tamworth appears to have 
been about t minutes late; but according to 
the evidence of one of the it was running at 
but its usual speed of 42 miles per hour ; this, how- 
ever, is a point on which we shall speak presently. 
The distance signal and the Gungate-bri i 
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were both at “‘clear” when the train them ;| engine could be checked by reversing, there 

but the main signal was at danger. e guard, who| probably al about $] tons adhesion 
waa in the rear van, atated at the inquest that when | weight at the front end, and about 22 tons at the 
about. half way between the Gungate-bridge and | rear end, which be made available for check - 
the main signal the driver whistled for the ing the train, or, say, 53 tons in all, ‘The retarding 
and that at the same time that he saw the sparks | power which could t to bear would vary, 
flying from the brakes at the front end of the train | according to the state of rails, from about jth 
he caught sight of the main signal and saw the red | to yoth weight, or, say, from 10.6 to 6.3 tons 
light. He then immediately applied his brake, and | It seconds elapse between 
he states that the latter was on when the train was | the time of the te eg pg wel 
turned into the loop line already mentioned, It| tion of the brakes, and the « of the train bei 
appears that notwithstanding the points were set | 66 ft. per second, it follows the 435 yards, or 
for the loop line, Evans, the man on duty at the} 1306 ft., would have become diminished to 1305— 


up-main line signal box, had signalled the man 
Higgins at the south end of the station to clear the 
main line, and thus the south points, already re- 
ferred to, had been left set by Higgins for the blind 
siding. ‘The rest is soon told: the brake power not 
sufficing to stop the train, the latter along the 
loop line and lind siding, knocked down the dead 
buffer at the end of the latter, and run on partly into 
the river, the driver and fireman and one 

being killed, and several others more or leas in- 
jured. Providentially there were but ei gas ty 
in the train, and to this cause, combi: with the 
strong construction of the London and North- 
Western carriages, is to be attributed what—when 
all the circumstances of the case are taken into con- 
sideration—must be considered the comparatively 
small loss of life. 

Having stated the general facts relating to the 
accident, we must now deal with the conside- 
rations to which those facts lead. The coroner’s 
jury have returned a verdict of manslaughter against 
the signalman Evans, and he at present stands com- 
mitted for trial at the next Warwickshire assizes. 
That Evans was gravely to blame there can be little 
doubt ; but that he is entirely responsible for the 
sad catastrophe we are not inelined to admit. It 
was undoubtedly owing to his mistake that the mail 
was turned into the loop line instead of being 
allowed to pass along the main line ; but it must at 
the same time be remembered that his signal stood 
at “danger,” and that if that si could have 
been obeyed, and the train stopped, nothing worse 
than a slight delay would have occurred to the 
latter. In other words, the catastrophe was due, 
not to Evans's fault alone, but to a combination of 
his mistake with the causes which led to the mail 
not being stopped in obedience to hissignal, These 
latter causes next demand consideration. In the 
first place we may remark, that it is above all things 
necessary for the safety of railway travelling that a 
driver should not run past a danger signal ; and if he 
does run past such a signal it may be safely assumed 
either that he is to blame personally or that there 
is some defect in the nts for carrying on 


arrangeme 
the traffic which demands alteration. In the case of |i 


the Tamworth accident the driver did run a 
danger signal, and that for a distance of y 400 
pe before reaching the river, and we consider 
that the most important question to, be settled is, 
how came it that this running past took . place? 
According te the evidence of one of the wi 
at the inquest, the main up-line signal could 
by the driver at a distance of 435 yards ; 
appears strong reason to doubt whether it 
on the night of the accident until the . 
penaran taaeclag cig jel 
sup ’ ever, 
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as 
been applied and the engine reversed within 
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Nev x 4) = 1305 —264= 1041 ft. before the brakes are 
airly in o i Dividing the amount of work 
stored up in apliactuaanaabies << 8517.6 foot- 
: 8517.6 
tons—by this distance we = 8.18 tons, 
ny ‘ get “Teal 8.18 

as the amount of retarding force it would be neces- 
sary to employ in order that the train might Le 
brought to a stand by the time it reached the signal. 
It will be seen by this that although in fine weather 
it would have been possible, under the circumstances 
we have su to stop the train within the dis- 
tance with the brake power available, yet in bad 
weather it would have been impossible ; while we 
may add that if the speed of the train had been taken 
as 55 miles per hour instead of 45, the result would 
have shown the brake power to be insufficient to pull 
up the train within the distance, even under the most 
favourable circumstances. We haye in the above 
calculations made no allowance for the resistance 
offered by the air, or by the friction of the train, 
as these amounts would be approximately balanced 
in the case of the Tamworth station by i 
falling gradient. 

The obvious deduction to be drawn from the 
above results is, that if it is intended that fast run- 
ning trains shall really stop at the main up-line 
signal at Tamworth when that si shows danger, 
then whenever this is the case, the Gungate-bridge 
signal and distance signal should be kept at danger 
also, It appears also to be extremely desirable that 
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striking the dead buffer ; while the rear brakes ap- 
pear to have been fairly applied just about the time 
that the train left the main line, or, say, about 
1200 ft. from the buffer. bog are ago wh 
have been ¥ slippery, #0 we may ea 
coefficient aa for Se tlinien of the wheels to 
which the were applied. Under these cir- 
cumstances we should have a retarding force offered 
by the brakes, &c., at the leading of 1800 x 3.1 
==5580 foot-tons, and by the brakes at the trailing 
end of 1200x 2.2=2640 foot-tons, or, in all, 5580+ 
26408220 foot-tons. The train, moving at a speed 
of 50 miles per hour, or 73.3 ft. per second, would 
have a velocity equal to that acquired by a body 
falling from a height of 83.6 ft., and it would thus 
have stored up in it 126 x 83.6=10533.6 foot-tons of 
work. Subtracting from this work absorbed by the 
brakes, we have a remainder of 10533.6—8220— 
2313.6 foot-tons spent in destroying the dead buffer 
and the vehicles of the train. Again, dividing 2313.6 
by 126 (the weight of the train in tons), we get 18.3 ft. 
as the weight from which a weight of 126 tons would 
have to fall to accumulate the last-mentioned amount 
of work, and the speed which a body would aequire 
in faliing from this height will be that at which the 
train would, under the circumstances we have sup- 
posed, be travelling when it came into contact with 
the dead buffer. e speed due to a fall of 18.3 ft. 
is a little over 34 ft. per second, or, say, 23 miles 
per hour, a speed which, as we have already men- 
tioned, agrees pretty closely with the statements of 
those who assert that the speed of the train was 
diminished to about one-half when the accident 
occurred. 


ROLLING LOADS. 

Ix the present day, excepting only Government 
wagons, rude agricultural carts, and wheelbarrows, 
everything running upon wheels is seated upon 
springs. This fact is a practical acknowledgment 
of the essential difference between a moving and a 
stationary load. When a vehicle is at rest the de- 


flections of the springs are constant, and afford as 
exact a measurement of the insistent load as could 
be obtained by taking the wheels over a weigh 


bridge. If the load continued to press with the 
same intensity upon the wheels when in motion 
springs would be useless, as their deflection would 
remain unaltered, and a solid block might, conse- 
quently, do their Work. But experience has taught 
us that on the smoothest railroad the springs are at 
once sensitive to the slightest movement, and that 
they may be advantageously introduced, and come 
freely into play, even in the instance of the slowly- 
revolving turned rollers travelling on the accu- 
rately-faced roller-path of a large swing bridge. 
The deflection of the springs of a vehicle in 
motion is alternately greater and less than the 
mean deflection when at rest, and the irre- 
sistible inference is that the wheel will press 
upon the supporting medium with a maximum 
intensity corresponding to the greatest deflection of 
the spring. No better opportunity of appreciating 
the practical effect of this condition could be obtained 
than is afforded by the running of acouple of trains 
at high speed in parallel lines and in the same diree- 
tion. The observer in one train can then note the 
movement of the springs, with the horizontal ele- 
ment eliminated and the vertical alone apparent. 
It is hardly possible under these circumstances 
to avoid drawing a parallel between the train and a 
ship in a moderately smooth sea. The rising and 
falling of the several springs correspond with that 
of the waves, the mean deflection and the mean line 
of flotation is the same, respectively, as when the 
train is at rest and the ship in perfectly smooth 
water; but the maximum stresses must be deduced 
from the maximum deflection of the springs in the 
one case, and from the immersion measured from 
the crest of the waves in the other; a very long 
railway carriage with a large number of wheels 
would have no vertical movement itself, neither 
would a very long ship. Expanding this deduction, 
we are led to the conclusion that a long-span bridge 
will suffer no increase of strain from the varying 
deflections of the springs induced by the unavoid- 
able deviations from mathematical accuracy in the 
levels of the permanent way, although the rails 
themselves may be subject to strains some 30 per 
cent. greater those due to the load at rest, 
There may, however, be some other at 
work increasing the strains under a ae oad 
beyond that evi to the senses by the springs ; 
and, as this is a question of paramount importance 





re — of Asean i it is no 
matter for surprise it has engaged the attention 
of the most eminent mathematicians and experi- 
mentalists. The results of the earlier experiments 
on the influence of rolling loads were certainly very 
alarming, as they to indicate that one ton 
moving at 30 miles an hour was as destructive to a 
beam as two and a half tons at rest. Observations 
of the deflections of actual bridges, however, soon 
reassured engineers, as the deflections under 
of even 40 or 50 miles per hour were not practically 
ter than those due to the same load at rest. 
eoretical considerations, at first sight, might 
erroneously lead us to anticipate a greatly increased 
deflection under a rolling load, since they indicate 
the maximum ion of an elastic beam under a 
suddenly im: load to be double that of the final 
deflection after oscillations have ceased. The reason 
for this is obvious enough, for the work done b 
the beam must be equal to that done by the load, 
and as the latter is equal to the product of the load 
into the ultimate deflection, the former must be 
equal to the product of the mean resistance of the 
beam into the same deflection ; hence the mean re- 
sistance of the beam must be equal to the load, and 
as the resistance is #i/ at the commencement of the 
bending, it must be equal to double the load at the 
termination. 

But the conditions of the rolling load on a rail- 
way bridge are not analogous. ‘The load is not 
sufficiently suddenly applied, and the horizontal 
motion and vis viva of the train destroys other con- 
ditions. It might at first be concluded that at least 
the cross girders of a bridge spaced at intervals of a 
yard only, and where consequently at 60 miles per 
hour the load would be imposed in the thirtieth 
part of a second, would constitute a case of suddenly 
imposed load and double strain, but experience does 
not bear out this conclusion. In an instance 
observed by the writer the deflection of some 8 in. 
cross girders, amounting to jths of an inch under 
the driving wheels of the engine when at rest, was 
increased to 4 in. only wheh the engine traversed 
the bridge at considerable speed. In fact, in this 
ease it was evident that the work done in deflecting 
the several girders was not performed, as in the 
case of a suddenly applied load, by a vertical descent 
of the weight at each girder, but by increased 
horizontal traction on the whole train ; in the same 
manner as the wheel of a road vehicle passing over 
soft ground consolidates its path by the formation 
of a rut, at the expense of an additional pull, and 
not by an up-and-down hammering of the wheel. 

One element of increased strain on the main 
girders of a railway bridge under a moving load is 
sufficiently apparent, but on investigation turns out 
to be insignificant in effect. The rails, if normally 
horizontal, will obviously be deflected below the 
horizontal line when the load is traversing the 
bridge, and the path of wheels therefore will be 
approximately an are of a circle. The resulting 
centrifugal force will take effect upon the girder in 
a practically vertical direction, and in terms of the 
load the increased bending stress will, of course, be 
equal to the square of the velocity in feet per 
second, divided by 32 times the radius of the deflec- 
tive curve in feet. In practical cases this increase, 
as we have before observed, will be found insig- 
nificant. 

The most recent researches of mathematicians 
show that the ge of a train of ordinary length 
does not afford sufficient time for the attainment of 
molecular equilibrium in the girder, and that the 
increase of strain is not worthy of note. M. Bresse 
has shown that with a train of indefinite length, 
moving at the highest practical velocity, the strain, 
neglecting the effects of ible concussion, may 
be one-third greater than that due to the same load 
at rest; but that if the initial camber of the rails 
be four-thirds of the statical deflection, this increase, 
under the same reservation, will not take effect. 

It is apparent, therefore, that if any important 
modifications are required in girders subject toa 
rolling load, it can only be to provide against the 
effects of shocks arising from irre ities in the 
—_ and other similar reno ~ vdheger 1 mgprnay 

springs protects the ironw irect im- 
Stag win the Nght rom gedere of solung 
ing wi ight cross gi ilway 
Experiments on the effect of falling 

its give very conflicting, and in some instances, 
unintelligible results. We can easily understand 
that a bar of any proportions, provided 
it be of the given weight per foot, will stand the 





impact instead of the square of the same, yet 
these are deduced facts experiment. 

The general tenour of the evidence gradually 
accumulated by engineers relative to the effect of 
moving loads tends to prove that no additional 
strength is on that account required in the main 
girders of railway bridges above some 20 ft. in 
span, reps the permanent way be kept in fair 
order, but that the cross girders should be calculated 
to sustain the load corresponding to the maximum 
deflection of the springs, which will ordinarily be 
some 25 per cent. greater than the normal load. 
There are no grounds for the adoption of a factor 
of safety of ten in railway practice where moving 
loads are concerned, as urged by some writers, 
although that factor is quite justifiable in the in- 
stance of machinery, where genuine sudden strains 
have to be encountered. 


FERRO-MANGANESE. 

THE supply of manganese for the steel makers 
in this country has, during the present war, been 
a subject of considerable anxiety to every one 
interested in that important branch of metal- 
lurgy. We are dependent almost exclusively upon 
one small district in Rhenish Prussia for the supply 
of spiegeleisen, and this Prussian spiegeleisen is the 
only form in which metallic manganese is practically 
used by the steel makers in this country. ‘There is 
another kind of spiegeleisen accessible to us, but 
not actually in the market in this country, viz., the 
Franklinite spiegel from the United States, but its 
price does not in ordinary times make the importa- 
tion of this material possible in competition with 
the Prussian spiegeleisen, and its qualities are there- 
fore little known. Some trials which have been 
made with Franklinite iron in this country are said 
to have given unsatisfactory results, on account of 
a considerable percentage of zinc which was pre- 
sent in the material. It is known, however, 
that in America the Bessemer steel works actu- 
ally employ Franklinite iron, and seem to be 
satisfied with the quality of the alloy. The pro- 
bability, therefore, rests upon the assumption that 
the prime cost of American iron is too high to per- 
mit any regular trade in this class of pig iron to 
establish itself between this country and the United 
States. At the outbreak of the present war, and 

varticularly during the time when an invasion of 
thenish Prussia was considered a probable result, 
the supply for spiegel to the steel works in this 
country became very precarious, and the demand 
rising in consequence of the. kind of panic which 
came over the limited circle of consumers of man- 
ganese alloys, the price of spiegel suddenly rose to 
nearly double its ordinary value. At the same 
time the moderate stock on hand in the different 
stores and steel works in England threatened 
to run out and leave the steelmasters short of 
an indispensable raw material for the manufac- 
ture of steel. The comparatively insignificant 
trade in spiegeleisen, which hardly exceeds 
10,000 tons per annum, or a value of 60,000/., 
as a maximum in ordinary time, has by this 
state of affairs become capable, when interfered 
with by unforeseen events, of checking seriously the 
production of about 200,000 tons of steel, and of 
putting a trade averaging about three millions per 
annum into a most ous position. There was 
a time when the Government of this country was 
expected to interfere, and actually did interfere, 
with the prices of sulphur in Sicily, and, from 
equally powerful reasons, it might have been looked 
to for protecting the spiegeleisen trade from the in- 
juries of the Continental war. Fortunately for us, 
such ideas of Government interference with trade 
no longer exist, and the steelmasters must look 
to their own resources if they desire to avoid any 
similar calamity, to reoccur perhaps with more 
serious consequences than those which were actually 
experienced at the i of the t war. 
Every jeg pa t to be P ses aa his 
own manganese, and re in- 
dependent of the uncertainties of , both with 
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fe ast only a sudden increase in 
spiegeleisen which steel makers are 
it is also the inequality with to the - 
ition and rties of the alloy itself when it is 
Ts 


his products. 
the vei 


com 
ro 

wn from the last furnaces of a distant country 
The contracts made with spiegeleisen masters very 
often specially stipulate that the spiegel is to be 
* made in winter, it being considered that the atmo- 
spheric condition in the cold season is more 
favourable to high B gen Other contracts 
exact the guarantee a certain percentage of 
manganese, which is far above the average 
product of the go sere furnaces, and which 
if conscientiously kept, must necessarily bring down 
the standard of the remaining portions which find 
their way into the English market in a more or less 
indirect manner, but which, after all, are used up 
principally in this country. In advocating the 
manufacture of manganese alloys by the steel 
masters themselves, we desire to draw attention to 
the fact that this is actually the practice adopted in 
some of the most eminent steel works on the Con- 
tinent, and has been successfully carried out by 
them for some time past. M. Indica, the well-known 
manager of the Terrenoire Steel Works, in France, 
has worked Henderson's process for making ferro- 
manganese ; and the a of F. Krupp, in Essen, 
the Bochum Works, and several other Prustian steel 
makers, although in the immediate vicinity of the 
spiegeleisen district, have all adopted different 
methods of producing rich manganese alloys for the 
purpose of exercising a better control over the 
temper” or quality of their high-class steel. A 
similar movement is now being made by some of the 
leading Bessemer steel makers in this country, who 
are adopting Mr. Henderson's process for the manu- 
facture of ferro-manganese. Mr. Henderson's 
patents are the property of the Tharsis Sulphur and 
Copper Company (Limited), of Glasgow, and this 
company grants licenses to steel masters for the 
manufacture. At the last meeting of the Iron and 
Steel Institute, in Merthyr Tydvil, a paper was read 
upon this important subject by Mr. F. Kohn, which 
we published on page 194 of our last number but one. 
Mr. Kohn states that the cost of manufacturing an 
alloy of 20 to 25 per cent. manganese is about 7/, ‘ow 
ton, independent of royalties, and that the market 
value of this material is correctly estimated by com- 
paring the value of a mixture of ferro-manganese 
and ordinary hematite iron with the price of spiegel- 
eisen of equal percentage. We do not agree with 
Mr. Kohn in this mode of calculation. The value 
of ferro-manganese for the steel maker not only 
depends upon the absolute quantity of manganese, 
but within certain limits also upon the relative pro- 
ortion which is held by the alloy. There are many 
loonie of pig iron in this country which require a 
rich manganese alloy when used for the Bessemer 
process, and the quality of Bessemer steel in 
general would be considerably improved with re- 
gard to great ductility and uniformity if richer 
alloys of manganese were more freely employed 
by the makers than is the case at present. There 
is also the question of waste in the Bessemer con- 
verter which — to us to be very closely 
connected with the relative proportions of man- 
ganese and carbon in the spiegel, and which de- 
serves a very careful consideration. The spiegeleisen 
used in this country contains on an average 8 per 
cent. of manganese and 5 per cent. of carbon. For 
every pound of manganese {ths of a pound of 
carbon are necessarily added to the charge when the 
spiegel is used. é@ quantity of manganese re- 
quired for removing the surplus oxygen from a 
charge of Bessemer metal may be estimated at 
about } per cent. of the weight of pig iron in the 
charge with careful and experienced management of 

the converter and spiegeleisen furnace. Takin 

the relative proportion of carbon introdu 

with this quantity of manganese we have +4 per 
cent. of carbon in the steel, and this is very nearly 
the highest percentage admissible for rails and 
similar materials. For the softer qualities of steel, 
such as the ingots for weldless tyres and for boiler 
plates, this quantity of carbon is too high. To 
arrive at the desired result when no richer man- 
ganese alloy is at hand+than this 8 cent. 
‘* spiegel,”’ the only course adopted is to blow more 
oxygen into the charge, so that a part of the carbon 
shall be combined with it when the 
added. This apparently harmless artifice is a cause 
of great loss in every steel works. It is 
not possible to blow a surplus of oxygen into a 
Bessemer charge without forming a great quantity 
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son’s ferro-manganese 
quantities in Sheffield, it appears that, as Mag sty 
with ordinary spiegel of rich ferro- 
manganese saved 5 per cent. of 
converter when soft steel was made, 
eases the difference appears to 
From all these reasons it ogee 
rich manganese alloys for the steel mak 
hitherto been sufficiently appreciated, and that the 
resent war will have given the impulse to a change 
for the better in this respect. 








GOLD MINING IN VICTORIA. 
Wuen the auriferous districts of Victoria were 
discovered and invaded by the army of impatient, 
feverish gold seekers, but little skill or science as- 


scratched, the pactolian sands of the valleys and 
the creeks were robbed of the gold dust which had 
slowly accumulated, washed down the hill sides, out 
of the disintegrated quartz, and the hill sides them- 
selves were denuded of their soil, to extract from it 
the precious metal scattered through it. ‘The means 
adopted to win the gold were crude and primitive, 
but the yields were large, and the tailings flung 
aside still retained sufficient gold to make it worth the 
while of poorer and more patient labourers than the 
owners of claims, to rework it. As time advanced, 
however, and order began to be restored, the adven- 
turers incorporated associations, and proceeded with 
their combined capital to erect machinery, and to 
sink shafts through the ee quartz, which 
in many instances yielded very large returns, as for 
instance, at Castlemaine, where 266 oz. per ton were 
obtained. Such yields as these were, of course, ex- 
ceptional, to be classed with the monstrous nuggets 
which from time to time are discovered. But on the 
whole the proportion of gold showed a fair nt- 
age, leaving a large margin of profit after the heavy 
cost of extraction had been paid. Itis not, however, 
to such mines as these that we propose to refer; 
their history and the process of working them have 
been again and again described. We rather pro 

to dwell upon the recent advancements that have 
been made in some of the gold mines of Victoria, 
where fair profits are obtained from quartz, yield- 
ing a percentage of the tga metal, which a 
short time since it would have been utterly im- 
possible to touch. 

The mine belonging to the Black Hill Company, 
near the Yarrowee Creek, occupies an area of about 
40 acres, and a total length 2500 ft. of tunnel ; 
9 ft. by 7 ft. 6 in. has been cut into the hill side at 
different levels, connected at convenient points with 
open workings at the top of the hill. Some time 
ago the statement was made, and disbelieved, that 
this company was crushing to advantage quartz, 
but 2 dwt. per ton on an average. One ounce per 
ton in neigh ing workings had been considered 
as scarcely worth reducing, and the 5 or 6 dwt. 

uartz of Sandhurst had been thrown aside; but 
fact remained that at Black Hill the low aver- 
age named was obtained, with considerable com- 
mercial success. Subsequent to this somewhat 
startling statement, the returns of the “‘ New 


Perseverance Company,” a small tive as- 
sociation, showed that 1} dwt. per ton could be 
made remunerative, and the result of these com- 


es operations leave no room for doubt 
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fter the quartz leaves the 
through the sieves by the water 
supplied with mercury, and thence along 2 
blanketing, which is washed every ei 
tanks upon wheels; the e from 
washing is placed in revolving barrels with 
their weight of mercury, and water sufficient 
for amalgamation. The mill was laid out, and the 
ee designed by Mr. J. 8. Martin, of Melbourne 

essrs. Langland Brothers, contractors of the same 
place, having constructed the machinery. 

The locality where the Black Hill mines are 
situated, was years ago a favourite resort of the 
surface miners, who found in the alluvium, rich 
deposits of gold. It is only within a few years that 
the present company commenced their i 
and that upon a small scale, their plant consisting 
of only a 45 horse power engine and 12 stamps. 
The old system of ts and drives was followed, 
with the result of incurring a cost of 13s. 6d. for 
every ton of ore brought into the mill, a cost which 
about balanced the value of the returns, Under 
these circumstances the company quickly saw they 
must either abandon the mines, or lee adopt a 
fresh style of working, and after much deliberation 
the latter course was decided on, The small and 
incomplete plant was removed, and d by that 
now at work, and it was quickly f , that instead 
of costing 13s. 6d. per ton the expense was reduced 
to 48. per ton for mining, and 2s. 10d. for crushing, 
the quantity operated on being 1000 tons per wee 
the number of men emplo ed being 90, and the 

uantity of wood for fuel 120 tons. From the 

Seager price also must be deducted a 
sum for transport amounting to about 24d. per ton. 
The side of the hill is aneiretel in prt get and 
the quartz is thrown down the shafts, and run 
thence through the tunnels out to the hill side ; by 
this process the delays and costs attending this 
tedious process of shaft and tunnel driving are dis- 
with. The average width of the quartz 
is about 90 ft.; it throws out numerous 
branches in all directions, and it appears to give a 
richer yield as the excavations proceed. For the 
first three months after the plant had been erected, 
but little progress was made, the time being occupied 
by experiments and alterations in the machinery, 
and in completing the work which had been left un- 
finished by the contractor to whom they had been 
intrusted, In the succeeding three months, how- 
ever, the profits amounted to 1689/., equivalent to a 
dividend: of 30 per cent. per annum on the capital, 
‘The average income of the company is 563/. a 
month —a sum which would refund the original 
capital in three years and a ane and this result is 
upon quartz giving 23 dwt. per ton. 
i. ‘mentioned the <i Perseverance 
ompany as w nartz 
that obtained on the Black Hi The og 
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have succeeded in obtaining profitable returns from 

ores, We may mention some mines, the quartz 
taken from which give the following averages : 

The Union Com: erage > 

° nion ay eee - 2 ton. 

The Sumhe Ouniat Compeny average 5 0 eh 

\ 4 

3 


2 
ba] 
’ 0 
8 
5 
2 


0 


t 


2 
2 
if. 
y 2 3 12 * 
Many of these associations have to work their 
mines under the difficulties of imperfect plant, and 
ill-arranged shafts and drives. The important 
lesson gained from the practice of these companies, 
is that quartz, recently considered too pure to repay 
the expense of quarrying and crushing, can, by the 
aid of suitable machmmery and economical working, 
be made to yield a handsome revenue, and as the 
extent of quartz reefs containing small percentages, 
in Australia, as well as in California, and other 
auriferous districts, is unlimited, an unlooked-for 
prospect is opened up for mining operations. We 
shall consider in detail next week the processes em- 
ployed for gold extraction from the quartz. 


THE LATE MR. JOHN BRAITHWAITE. 

Tas week we have to place on record the sndden 
death of Mr. John Braithwaite, one of the few remaining 
links between the past and the present generation of engi 
neers. How well his name was known, not only within the 
limits of the profession, but far beyond its pale, we have no 
need to say. He bad earned his reputation and claim to 
be remembered by sixty-five years of labour, and was still 
full of energy and strength when he was thus suddenly re- 
moved. We do not propose now to chronicle the events of 
his life, but for the present only to announce his decease. 


MR. REED ON TURRET SHIPS. 
Tux following admirable letter, addressed by Mr. E. J. 
Reed, to the editor of the Times, will be read with much 
interest at the present time : 


To the Editor of the Times. 

Sir,—The inferences drawn in your leading columns from 
the loss of the Captain are of se much importance that I am 
desirous of offering, » ‘few observations upon your article of 
Monday last, especally as I see a fair prospect of agreement 
upon the principal points. You justly state that some 
fluctuation of opinion upon this question is not only natural, 
but irresistibly tmposed in the interests of the country upon 
the debaters ef public affairs, and I willingly acknowledge 
that since the true esuse of the disaster to the Captain be- 
came known your articles have been scrupulously directed 
to the future safety and efficiency of the navy. When I 
spoke at Liverpool of the tendency of the press to account 
for the loss of the Captain by the accidents of the moment, 
rather than by the inherent defect of the vessel, I ought, 
therefore, to have exempted the Times from that complaint, 
and it was only by an oversight that I failed to do so. That 
deficiency I now wish to make good, especially as it has been 
most grateful to my feelings to obsere that no shadow has 
been allowed to fall in your leading columns upon the pro- 
fessional reputation of the gallant Bussesee, whose qualities 
as a seaman were of the highest class, and whose personal 
qualities were so excellent that his death is deeply deplored 
by all of ue who knew him. 

In view of the letter of Admiral Elliot in the Times of 
Monday last, which is in many respects suggestive, and in 
view also of your own article of Monday, | wish to lay down, 
as clearly as I can, what 1 consider to be the true state of the 
question at p t. But first permit me to say that I can- 
not accept, even now—in fact less now than ever—the 
position of an antagonist to the turret system, or to rigged 
turret ships ; on the contrary, I deprecate any improper re- 
action from the Captain's loss driving the Government either 
to the abandonment of rigged seagoing turret ships, or to 
the building of such ships with unnecessarily lofty sides. 
Nay, I must in fairness express my conviction that the 
Captain herself has shown that we need not necessarily make 
another rigged turret frigate so high-sided as the Monarch. 
My position is this: The Captain bes been lost in conse- 

uence of her side being much too low (only 64 ft. at low 
draught) for a 4000-ton rigged ship of the ordinary form, 
carrying a large spread of canvas, and with ber weights dis- 
posed in the usual way. With a deck so low the stability, 
which in a high-sided ship goes on increasing as the inclina- 
tion increases, in ber began to diminish at a moderate angle 
of inclination, and the kip passed easily and readily beyond 
& position of stable equilibrium and capsized. And the great 

of my remarks at Liverpool was to deprecate the repe- 
tition in any future turret ship of this fatal quality—viz., a 
stability which first diminishes, and then vanishes, within 
the limit of inclination to which the ship is liable when 
under her canvas. It was the ion of that quality 
which I take to be the characteristic feature of the Captain, 
viewed as a sailing ship, and | did not hesitate to take exeep- 
tion to some remarks even of a gentleman co highly 
as the Chancellor of the Exchequer, in my desire to make my 
objection to it as streng as possible, not doubting that Her 
Majesty's Ministers are foremost in their desire to interpret 
® national calamity 

But as I have insisted upon the dangerous 
of this quality in a ship, | am free now to state, that beyond the 
precaution of giving to a rigged turret ship enough upright 





adopted it advisedly. I should have been od to give 
her q 12 ft. side instead of a 14 ft., but the able and ex- 
perieneed admirals who were members of the Board decided 
that 14 ft. would pet be too much for the first ship of the 
kind, and of such large tonnage, and I consider their decision 
was judicious. We have since had experience with the 
Captain's very much lower side, and that experience bas in- 
dicated, 1 believe, that if the side is made high enough to 
insure the proper degree of stability it will usually be high 
enough for other purposes, provided the ropes can be sufli- 
ciently worked on the hurricane deck, of which I am not by 
any means certain. If they cannot be, that is a reason for 
giving an increased height to the working deck. We have 
also to remember that the Captain never encountered that 
extreme weather for which we are bound to provide against 
in Her Majesty's ships. 1 believe that if poor Captain Coles 





were still among us he would fully assent to the above propo- 
| sitions, and thus the old feud would be brought to an end. 
We erred, perhaps, on the right side in the Monarch; he 
erred on the wrong side in the Captain; with our present 
| experience there need be no further error on either side. 
am not disposed to take so much exception, therefore, to 
| Admiral Elliot's letter in the Times of Monday last as might 
at first sight appear essential to my position. It would 
| quite proper in designing a new sea-going turret-ship to 
replace the Captain—which I earnestly hope will be done— 
to go some distance in the direction of increasing the beam 
| and of lowering the centre of gravity; and the masting 
| might also be reduced, although that is not necessary. But 
jan mereased beam and a lowered centre of gravity will be 
| associated with less steadiness of gun platform, and that 
| must not be largely sacrificed. The right course to be taken 
| is obvious—viz., to give the ship such a beam and such a 
height of centre of gravity as will insure as much natural 
stability when she is near the upright position as can be had 
| in combination with a fairly steady gun platform ; and aleo 
} to give her at least such a height of side and deck that the 
| stability will go on increasing as the ship is inclined to any 
extent to which her sails properly used will incline her. The 
| seience of naval architecture provides for the accomplishment 
| of these objects, and no wise or humane person will wish to 


| see a less safe course taken. There may be individuals here | p 


}and there, both in the navy and out of it, who will eavil at 
| these views, and seek still to agitate dangerous systems of 
| design, but they must not be seriously regarded— 
| “ Thew breath is agitation, and their life 
A storm, whereon they ride, to sink at last.” 
| It is only fair to admit that the [Captain as designed was a 
| very different ship from the Captain as completed. There 
| were many very excellent points in her design, and I re- 
} member writing very much in its favour at the time, apart 
from the question of freeboard and of stability. The side 
| was to be 2 ft. higher than it actually floated, and, without 
| close calculation, | was not sure that this intended height 
| would be insufficient to give the requisite stability, although 
| Lexpressed doubts upon the point, recommended caution, 
| and gave a higher side to my own ship. Whatever original 
| deficiency there may have been in this in the Captain, 
it was fearfully aggravated by that excess of weight which 
| probably crept gradually into her construction, and which no 
| doubt arose from the desire of her authors to make every- 
thing as strong and efficient as possible. When that excess 
lof weight became known, and experience showed that her 
| eentre of gravity was high, J began to have serious appre- 
hension for her safety, and, being no longer in office, I stated 
in your columns, first, that the merea weight was alarm- 
ing, and, then, that “the stability was compromised ;” and 
so it proved. When I condemn the Captain, therefore, it is 
on aceount of her possessing that fatal combination of a low 
freeboard (resulting in a vanishing stability) with a great 
spread of canvas. Only detailed calculations, which I have 
now no materials for making, can show how much or how 
little of her danger was due to her overweight. But whether 
| little or much, the ship was lost because her stability 
| diminished and vanished when she was under the pressure of 
| her canvas, and pot because of any eccident of the moment. 
| It is all-important that this fact should be unreservedly re- 
cognised. 

In your article of yesterday you steve that I probably con- 
sider at this moment a broadside vessel to be as formidable 
a type of a man-of-war, as turret ship, and that I never 
cudiciently discerned or admitted that a vessel possessing 
for herself extreme steadiness of platform and yet offering no 
target for the guns of an enemy must have infinite advan- 
tages in action ; and you further state that whiléthe Captain 
swam she was a match for the whole squadron. I certainly 
cannot for a moment assent to the latter ition. I have the 
best reason to believe that the Hercules alone could at any 
moment have sunk the Captain, from the circumstance that 
while her own water-line was invulnerable to the Captain's 
guns her own guns would have penetrated the Captain's 
sides and turrets, and have driven shot and shell down 

b her weak deck in the most destructive manner. But 
what I admit and have never denied, but steadily maintain 
iat : , 
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side can be kept low and her size as a target emall, a ebip 





of training with a broadside gun, or with a gun mounted 
broadside fashion, without enlarging the ports and weaken- 
"s side considerably in its immediate veighbour- 


Ihave always looked forward to a large ore of the 
turret system im those classes of ships in which masts and 
sails are not requisite, or in which they can be 80 suberdi- 
nated to turret armament as to leave it in possession of this, 
its prime advantage—viz., a large range of horizontal com- 
mand. . . . I have already intimated that the enlarged adop- 
tion of the turret system has usually been associated in my 
mind with those classes of vessels in which masts and sails 
are not required. It is well known that others have taken a 
wider view of its applicability, and have contended that it is, 
and has gli along n, perfectly well adapted for rigged 
vessels. have never considered it wholly inapplicable to 
such vessels; on the contrary, I have myself projected de- 
signs of sea-going and rigged turret ships which I believe to 
be safe, commodious, pr 9 susceptible of perfect handling 
under canvas. But most assuredly the building of such 


be | vessels was urged by many persons long before satisfactory 


methods of designing them had been devised... . This 
kind of ship would unquestionably possess gocd sea-going 
and cruising qualities; her turrets would possess that un- 
broken command of the horizon which is the os justifi- 
cation for their use, and she might be well rigged, and as 
commodious a sbip as a broadside vessel. The only thing to 
be considered is whether even this ship would be better, or 
80 as a well-designed broadside vessel, which may be 
fairly open to question. At present, with our limited ex- 
perience, I express no conclusion on this point.” _ 

I desire that these may still be accepted as my views upon 
this important question. 

I am giad to find that the Wivern isto be withdrawn from 
among the rigged ships of Her Majesty's navy. She isa 
smalj Captain, and possesses the same fatal property. Ali 
on board have their lives jeopardised whenever she puts tv 
sea under canvas. The same is true of the sister ship Seor- 
ion. Further, I trust all reasonable care will be taken by 
the Admiralty to complete the many turret ships now build- 
ing from my designs m accordance with my intentions in 
designing them. No one of them the particula: 
elements of danger which the Captain possessed, but all such 
ships require very special care in construction, and any over- 
sight on the part of the able officers who have taken up my 
work, and who have to act without reference to me, may 
have serious consequences, 

I wish to add one word with reference to the present First 
Lord of the Admiralty. I have seen it stated im a very in 
fluential provincial peper, as an inference from my remarks 
at Liverpool, that Mr. Childers was responsible for the build 
ing of Captain. Those who have watched this question 
elosely will be well aware that this was in no degree the case. 
The Captain was in an advanced state of building when Mr. 
Childers took office as First Lord, and it is a misconstruction 
of my remarks to infer the contrary. It would be an addi- 
tional misfortune for the loss of the Captain to occasion new 
misapprehensions ; her ocean tomb should rather be the grave 
of former dissensions. 

Lalso observe that an attempt is being made to construc 
certain words of mine at Liverpool as a general depreciation 
of naval officers, and especially of admirals. Nothing can 
be more mistaken, as those many admirals with whom I have 
had the privilege of working well know. But there are ad- 
mirals and admirals, and my admiration of the class admits 
of some exceptions. Least of all do I admire those who pro 
fess, without possessing, abstruse scientific knowledge ; but 
they are very few. ' : 

have the honour to be, Sir, your obedient Servant, 

London, Sept. 27. E. J. Resp. 

P.8.—Since writing the above letter I have seen Admiral 
Elliot’s long and unprovoked attack upon me in the Times of 
to-day. In co far as such a letter deserves an answer I have 
replied to it, by anticipation, in the foregoing observations. 

iral Elliot, sir, is a man of high family—I have heard 
that he once frankly informed a Parliamentary committee 
that he owed his early promotions to that circumstance— 
and he must be p to know the rules of courtesy and 
right. Otherwise I should bave considered it questionable 
taste for him to utilise the calamitous death of his friend by 
making it an occasion of abusing Her Majesty's ships, re- 
flecting on his own brother-cfficers, who have shared the re- 
bait of building them, accusing me unfairly of “ set- 

ting myself up to be a sailor,” stating (most mistakenly) 
that 1 “deride practical seamanship,” and airing his own 
special crotchet of hydraulic propulsion. I must, however, 
ume that this high-born gentleman knows better than I 
viet is, and what is not, consistent with good taste, and I 
‘will not complain of his ection in the matter. I will, however, 
ask to be excused from imitating his example, and decline to 
make the loss of the Captain the oceasion of anything narrow 
or personal. I have no interest in the matter beyond a strong 
desire to see Her Majesty's ships as safe in peace as they are 
strong in war. Admiral Elliot is no doubt right in stating 
ihet the Captain “should bave had more beam and proper 























NOTES FROM SOUTH WALES. 
Canpirr, poate. 


and the latest advices are considered favourable to actual re- 
quirements, as well as to future transactions. Of late the 
American markets have not been so flourishing as they 
generally are, the effect of the late civil war being still felt, 
and the late advance in the price of gold having caused buyers 
to purchase with more than their usual degree of caution. 
The shipments of iron to the United States at the local ports 
during the past week reached 5153 tons, being a decrease of 
429 tons as compared with the previous week. Of the iron 
exported to the republican ports 4052 tons were shipped at 
Cardiff, and 1101 tons at Ni At the 
Aberdare Cn shipped 1100 tons for New York 
and 250 tons for Wilmington; and Guest and Co. my 308 
600 tons; R. Crawshay, 1000 tons, and the Dowlais 

Company 900 tons of rails for New Orleans. At Newport 
the Tredegar Iron Company shipped 1101 tons of rails for 
Mobile. The shipments te Russia are unusually small for 
the time of year, only 263 tons having been shipped by the 
Rhymney Iron pares for Riga during mand ugd week 
At the close of the month of September it is usual to witness 
considerable activity in the shipment of rails to the Musco- 
vite empire, as very shortly after the Baltic ports are closed, 
owing to the frosts which set in preventing free navigation. 
This year, however, there has been an abeznce of anything 
like preseure in the execution of orders, many of which have 
been withheld, and caused a serious loss to those connected 
with the manufacture of iron not only in this but in other 
districts. From India the latest advices are far from en- 
couraging, the —_ in that country having resulted not 
only in short crops, but caused a total cessation of anything 
like a speculative feeling on the of buyers. There isa 
contract in the market for supplying the Roman Railway 
Company with 7000 tons of ; and as operations on the 
Continent have almost ceased, it is not im ble but that 
the same will be secured by makers in the United Kin y 
The total quantity of iron shipped at the local ports during 
the past week reached 6805 tons, being a decrease of 4489 
tons as compared with the previous week, and a decrease of 
1015 tons as com with the exports for the week ending 
September 10th. Of the iron exported 4220 tons were 


shipped at Cardiff and 2585 tons at the of ng 
tho shipments at the latter port being for kiss, Picton, N.S., 
Mobile, and Genoa, the shippers sige» Rhymney, 
Tredegar, and Ebbw Vale Companies. home account 
orders are coming in very i \y, and it is evident to all 
connected with trade that the war affects to some extent 
every branch of the iron trade. 


Royal Archeological Society. —In Ene1xkerine for the 
2nd instant it was stated that the Cardiff Corporation had 
invited the Royal Archwologieal Society to hold their annual 
—s Au 
tation just 

Re-starting the Ebbw Vale pa og Aen ote me 

1.—Last week the engine of bbw Vale Company's 
er Mill at Pontypool was started, and this week several 


furnaces will be blown in, and, as the are well 
laced for orders, something like former will shortly 
witnessed. Mr. Israel Williams, of Coedygric 


Foundry, has been appointed manager, and brings to hie 
duties "soeabihdwable experience and sound practical know- 
ledge. Two additional blast furnaces at the company’s 
Race Works, in the immediate of Pont 3 
are being prepared for blowing in, which will take as 
soon ae the maceesry operations have Set coms » 
Appointment of Surveyor for the Borough of Carmarthen. 
Ata epeeial ing of Corporation of Carmarthen 
held this day week, 
been surveyor pro tem. was 
Mr. Lukin is now testing his : 
cient supply of water for the inhabitants of Carmarthen, by 
means of duhing Hestow® tate See in land at Tannerdy, 
which he hopes to get 10,000 gallons per hour. These 
wells ae to be connected with a mn pipe, and 
a i water is to 
sctervoir, the cat of which fo to or two-thirds of 
the several schemes submitted to the Corporation. 
Amalgamated Association of Minere—A meeting of 
co liers, called by the Amalgamated Association of Miners of 
North i ee eee 
Valley, at which it was stated amalgamation was not an 
institution to bring about strikes and proveke lock-outs ; but 


. Lukin, who has for some time past 


is 
f 
3 


. 
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ly is d 


t, 1871, in the town of Cardiff, which invi- | ?’Y 


F 





: the present 
gas works, a new cattle market, laying an efficient 
supply of water to the town, and i a complete 
and efficient system of "all of w will be bene- 


Caerphilly Gas Company.—At @ meeting of the directors 
of the Caerphilly Gas Company, held a 
dividend at the rate of 2} per cent. was declared 


i The Welsh Tin Plate Trade.—Severa! of the tin- 
rs,| makers in South Wales and Monmouthshire are better me 
for orders than they were a few weeks ago, while others are 
refusing to accept ordérs under current quotations. 

The Welsh Steam and House Coal Trades.—Large quan- 
tities of steam coal continue pba at the loeal ports 
for the mail packet stations North France, Odessa, and 
several of the continental markets, and 
scarcity of orders are less frequently i 
tolerably brisk demand for house ¢oals, West of England and 
Irish coal dealers now purchasing their winter stocks. 


a few days ago, a 








“THE RAILWAY GAUGE OF THE 


FUTURE,” 


To rag Evrror or Eneinegurye. 


Six,— When I read the paper which you were good enough 
to publish last week, I was under the i : 
the home engineers to the Indian Railways had been asked to 
report on the question of a mere economical mode than that 
‘| which had been pursued of constructing railways in India. 
I now find this is not the case, and that at least one gentle- 
man (if not more) did not report, nor was he asked to do so. 
I therefore hasten to withdraw the words “that the home 
engineers to thé several Indian Railways were requested to 
report,” and to substitute instead, “‘ manyof the home engi- 
neers of Indian Railways sent in reports,” &. B kindly 
inserting this letter in your next impression, you will greatly 
oblige your obedient Servant, 


Roperr F. Fareure. 


9, Victoria-chambers, Westminster, Sept. 28, 1870. 








Tue Waren Supriy or Sypwey.—The Sydney corre- 


ent of the Times writes: “I have frequently mentioned 


the great need which here exists of an efficient supply of 
water. 
under the control of the 
this source is very defective. The city isin imminent 

at times of being unwatered—both the streets and the le. 
In dry sey Bes every summer—the supply is cat off at 
ten o'clock at night, 

out a fire, or 
ing morning, have no reccurse but to complain in the papers. 
This state of things led to the ai issi 
inquire into the best means of 
This commission has been at work for two or three years. 
Six months ago the result of the pn og was SS 
the Parliament in a huge Blue-book, w intends 
to read, and styles valuable and important, but hich nobody 
does read. Undoubtedly it evinces the 
immense amount of 


The supply of Sydney now depends upon works 
tion; but the supply from 


and all who may be desirous of putting 
ing the blood by a bath before six the follow- 


intment of a commission to 
ing an adequate supply. 
ich every 


of an 
id, faithful labour. The Botany sup- 
oth proweing Hiomednanaoee ry 
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ENGINEERING. 








“KIRK'S CENTRIFUGAL PUMP.” 
To ruz Eprron ov Exeryerniye. 


atom Soe Brothers of this city have directed 
attention to a 


published in Esoinexnise of the 
inst., and sigaed J. and 
that the 


. Joumsow awp Dar, 
Agunts for Messrs. Marquis Brothers. 


Glasgow, September 27, 1870. 


RECENT PATENTS. 

Tue following specifications of completed patents are ali 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Sea) 
Patent Office, Chancery -lane. 

(No. 8160, 10d.) Edward de Lagillardaie, of Lorient, 
patents various arrangements for drawing off the air which 
collects at the tops of the bends of syphons. These ar 
rangements are ingenious and may answer their purpose, 
but they appear to us to be inferior to the admirable auto 
matic contrivance applied to the overflow syphon at Mit- 
tersheim described by us on page 159 of our last volume. 

(No, 3172, 1s. 2d.) Beauchamp Tower, of Moteton, near 
Ongar, patents “the constraction of bot-air engines with 
an air-tight pressure chamber, within which is the mouth 
of the furnace by which the air to work the engines is 
heated, such chamber being so arranged that the atten- 
dant who feeds the furnace may work within it and that 
it may contain air at a pressure sufficient to work the 
engine.” We cannot but regard this as a somewhat 
clumsy expedient for preventing loss of air at the furnace 
door when the fuel is being introduced. In some cases Mr. 
Tower proposes to enclose the engine as well as the furnace 
within the pressure chamber, and his patent also includes a 


claim for a form of, piston arranged so as to prevent the 


access of the hot air to the main packing. 

(No. 8173, 1s.) Charles Godfrey Gumpel, of 49, Leicester- 
square, patents the arrangement of rudder and steering 
gear, of which particulars were given on page 325 of our 
last volume. 

(No. 8178, 8d.) Alexander Horace Brandon, of 13, 
Rue Gailloa, Paris, patents, as the agent of Madame Charles 





Errani, widow, of Paris, an arrangement of gas engine in | 


which the explosive mixture used is obtained by drawing 
atmospheric air through a liquid hydrocarbon. We cannot 
describe the details of these plans briefly. 

(No. 3181, 1s. 6d.) John Prentis Hawley and Edwin 
Evered Hill, of Brixton, patent apparatus for controlling 
the flow of water from constant supply pipes. According 
to one arrangement proposed, there are employed two cocks, 
one regulating the flow of the water from the main into a 
closed cistern and the other governing the flow from this 
cistern to the delivery nozzle. The plugs of these cocks 
are connected so that when the water way of one is open, 
that of the other is closed and vice versd; thus there can be 
no flow from the main direct to the delivery nozzle, and the 
maximum loss which can ensue if the cotter governing 
the delivery is left open, is one cistern full of water. The 
plan is one worthy of adoption in many cases. 

(No. 3186, 1s.) Henry James Hogg King, of Glasgow, 

tents several forms of liquid meters, of the details of 
which we could not give an account in a brief notice. It 
is probable that we may have something to say of these 


meters hereafter. 
(No. $191, 1s.) James McDowall, of Johnstone, patents 
arrangements of feed rollers for supplying timber to circular 


saws, moulding machines, &c. The two feed rolls between 
which the timber passes are both driven, and their spindles 
are in some cases so mounted that they may be inclined at 
any desired angle. As applied to circular saw benches also, 
the feed gear is so arranged that it can be shifted out of the 
way when the cable is required for cross cutting. 

(No. $194, 1s. 4d.) Edward Finch, of Beaufort-square, 
Chepstow, patents methods of constructing dock gates and 
caissons. According to these plans it is proposed to make 
the upper parts of caissons air-tight, and to drive the water 
out of them, when required, by the admission of compressed 
air to the caisson from a reservoir. In other words, Mr. 
Finch practically proposes to substitute the pumping of air 
in, for the pamping of water out; but as the former oper- 
ation would involve a greater expenditure of power than 
the latter, and would, moreover, require appliances of a kind 
more difficult to keep in repair, it is difficult to see in what 
the advantage of the plan lies. Mr. Finch’s patent also 
includes forming the caissons with shoulders, one at each 
end, these shoulders resting—when the caisson is supk— 
on shelves made to receive them. When from the fall of 
the tide or other cause, the water level falls outside the 
caisson the latter slides on these shelves and closes against 
the , its timber facing making a joint as usual. 
In cases caissons forming a joint on one side only 
are employed this arrangement will probably prove a con- 
venrent one. 


(No. 8195, 84.) Joseph Booth, of Broomhill, Sheffield, 
patents the of 


rolling small rods in a 


continucas rolling mills, for 
iMustrated by us in the 


heat, 
annexed sketch. It will be seen from this sketch that the 


‘rod passes between and under the rolls alternately, a loop, 


or certain amount of slack being left between the successive 
pairs of rolls as shown. These loops are useful in absorbing 
or supplying any excess in the length of rod delivered or 


| required by the successive rolls, owing to the whole series 
|not working in exact uniformity. 


(No. $200, 84.) Charles de Ville Wells, of Marseilles, 
patents the arrangements of marine engine governors, illus- 
trated by us on page 222 of our last number. 
| (No. 38206, 10d.) John Martin Stanley, of Sheffield, 
|patents arrangements of furnaces for melting or heating 
isteel, &c. These furnaces are made with two or more 
|compartments, the first being used at the “fire place” and 
|being supplied with fuel, whilst in the second—in which 
| Mr. Stanley says, “the products of combustion are raised 
to an incandescent heat”(!)—are placed the crucibles con- 
taining the steel or metal to be melted. The air n 
jis supplied by a blast and some mechanical contrivances 
are provided for feeding thé fuel. The plans as described 
in Mr. Stanley's specification are certainly not promising. 

(No. 3207, Is. 4d.) John Turnbull, of Glasgow, patents 
arrangements of cut-off gear for steam engines. Accord- 
ing to one of these plans each end of the cylinder is fitted 
with a slide valve of the form shown in the annexed sketch, 


PAA) 
. 
WH 


in which § isthe port communication with the end of the 
eylinder, and E the exhaust port. This valve is so formed 
that the steam enters the cylinder through a chamber, A, 
this chamber having at the top and bottom openings fitted 
with an equilibrium valve. The cut-off gear is arranged, 
so that this equilibriam valve is kept lifted during the 
early part of each stroke, so that the steam can enter the 
eylinder freely, and is let fall when the point of cut-off is 
reached. 

(No. 8209, 10d.) John Knight Northall, of Netherton, 

patents apparatus for welding and finishing tubes, this ap- 
paratus consisting of simple of reciprocating 
dies for bending and welding the skelps as they are drawn 
out of the fire. 
(No. 3212, 10d.) Robert Douglas, and Lewis Grant, of 
Kirkealdy, patent various improvements in valve gear of 
the “ Corliss” class. We intend to speak of these improve- 
ments more fully on another occasion. 





Conremriatep Extession oF THE MoNMOUTHSHIRE 
Rattwar.—The directors of the Monmouthshire Rai 

and Canal Company are about to visit 
them to decide whether it will be desi 


wr, to enab’ 
for them to ex- 





vend their line to that place. 








fully, 
Rosgert Morrow. 


MILLER’S SURFACE CONDENSER. 
To tae Eprroz or Exernezerne. 

Sre,—In notice of the patent of Mr. J. A. Miller, of 
Boston, U8, No. 3139, under the heading o 
Patents,” in y ur issue of 23rd inst., you say 
pe ga described “ a} Cae the objection of 
m greater tubi uare foot o 
surface.” This objection, I ae shes onl 
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HYDRAULIC BUCKETTING ENGINE 
CONSTRUCTED BY SIR W. G. ARMSTRONG AND CO., ENGINEERS, ELSWICK. 


Wyle 














Also why it was 
water by a bottom 


it might be liable to obstrue- 

& scour, and so kept the well 

id be no difficulty in making a 

ight there might be two or more 


Stream Lines and Waves, in connezion with Naval 
Architecture.* 
By W. J. Macquoay Rawxuxz, C.E., LL.D., F.RSS.L. & E. 
(Concluded from page 233.) 

Tn lecturer next proceeded to explain the bearing of some of 
the mechanical properties of waves upon the designing of vessels, 
es when these jes are taken in combination with 

stream-lines. It had long been known that ships in 
moving through the water were accompanied by trains of waver, 
whose di and p depended on the speed of the vessel ; 
but the first discovery of precise and definite laws respecting such 
waves was due to Mr. Scott Russell, who published it about 
twenty-five years ago. The lecturer now descsibed, in a general 
way, the motions of the particles of water, m a series of 
waves, and illustrated them by means of a machine con- 
trived for that parpose. He showed how, while the shape 
of the wave advances, each individual particle of water de- 
scribes an orbit of limited extent in a vertical plane. The 
periodic time of a wave, its length, the depth to which a dis- 
turbance bearing a given ratio to the disturbance at the sur- 
face of the water extends, and the speed of advance of the 
wave, are all related to each other by laws which the lee- 
tarer explained. He then stated that Mr. Scott Russell had 
shown that when the vessel moved no faster than the natural 
speed of advance of the waves that she raised, these waves 
were of moderate height, and added little or nothing to her 
resistance; bute when that limit of speed was exceeded, 
the waves, and the resistance caused by them, increased 
rapidly in magnitude with increase of speed. His own (Pro- 
fessor Rankine’s) opinion regarding these phenomena was 
that when the speed of the vessel was less than, or equal to 
the nataral speed of the waves raised by her, the resistance 
of the vessel consisted wholly, or almost wholly, of that 
arixning from the frietion of the water gliding over her skin; 
and he considered that this opinion was confirmed by the re- 
sults of practical experience of the performance of vessels. 
The wave-motion, being impressed once for all on the water 
during the starting of the vessel, was propagated onward like 
the swell of the ocean, from one mass of water to anotber, 
requiring little or no expenditure of motive power to keep it up. 
But, when the ship was driven at a speed exceeding the 
natural speed of the waves that she raised, those waves, in 
order to accompany the ship, were compelled to spread obliquely 
outwards instead of travelling directly ahead ; and it became 
necessary for the vessel, at the expense of her motive po-ver, 
to keep continually originating wave motion afresh in previously 
undisturbed masses of water; and hence the waste of power 
found by experience to occur when a ship was driven at a speed 
beyond the limit suited to her length. This divergence, or 
spreading sideways of the train of waves, bad a modifying 
effect on the stream lines, representing the motions of the par 
ticles of water. It caused them, in the first place, to assume a 
serpentine form, and then, instead of closing in behind the ship 
to the same distances from her course at which they had been 
sitaated when ahead of her, they remained permanently spread 
outwards. In other words the particles of water did not re- 
turn to their original distance from the longitudinal midsbip 
plane of the vessel, but were shifted laterally and left there, 
much as the sods of earth are permanently shifted sideways by 
the plough. The place of the water which thus fails to close in 
completely astern of the vessel, is supplied by water which rises 
up below, aud forms a mass of eddies rolling in the wake ef the 
ship. This was illustrated by a diagram. Lastly, the lecturer 
explained the principles according to which the steadiness of a 
ship at sea is effected by waves; and the difference between the 
properties of steadiness and stiffuess. The mathematical theory 
of the steadiness of ships has been known and applied with 
useful results for nearly a century ; but in the course of the last 
few years it had received some important additions, due es- 
pecially to the researches of Mr. Froude on the manner in which 
the motions of the waves affect the rolling of the vessel. A stiff 
ship is one that tends strongly to keep and recover her position 
of uprightness to the surface of the water. A steady ship is 
one that tends to keepa position of absolute uprightness. In 
smooth water these properties are the same; a stiff ship is also 
a steady ship in smooth water. Amongst waves, on the other 
hand, the properties of stiffaess and steadiness are often opposed 
to each other. A stiff ship tends, as she rolls, to follow the mo- 
tions of the waves as they roll; she is a dry ship; but she may 
be what is called uneasy through excessive rolling slong with the 
waves. The property of stiffness is in the highest 
degree by a raft, and by a ship, which like a raft, is very broad 
and shallow, and whose natural period of rolling in smooth 
water is very short com pared with the periodic time of the 
waves. In order that a ship may be steady amongst waves, ber 
natural period of Faye aye or be cousiderably longer than that 
of the waves, and in that this property may be obtained 
without making the vessel crank, the masses on board of her 
should be spread out sideways as far as practicakle from the 
centre of gravity ; this is called “ winging oot the weights.” A 


* Lecture, delivered at Liverpool on the 19th inst, 
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encounters; for then every successive 

through a and greater angle, and 

stances no ship can be safe, how great soever het, 

these principles have been known for some y 

Froude’s researches. The lecturer exhibited a” 

he bad contrived for illustrating them, in whichfhe dy 
conditions of vessels of different degrees of stiffuape and rteadi- 
ness were a imately imitated by means of a peeniiarly con- 
structed ulum, hanging from a pin whose imitated 


roll 
condition is that 


those of a particle of water disturbed by waves.’ He concluded 
by thanking the members of the Association fof ahe attention 
with which they had heard him. 
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ADAMS'S PISTONS. ™ 
To tax Eprtor oF Excinxgenis@, 

Siz,—In your issue of September 9th, you say I have 
advanced arguments, but you still fail to a te their 
value. You then proceed to explain the arrange- 
ment of piston packing producing either leakage between or 
cutting of the surfaces of metals in contact; or, you add, 
there can be obtained any degree of pressure between those 
two extremes; I will bear witness to the truth of the two 
former conditions, but the latter I deny to possess any truth 
at all, beyond an inappreciable small instant of time. But 


the fact that an internal force is applied at all to keep the | 2 


packing ring to the eylinder side, admits that there must be 
an external force pressing it inwards from the eylinder sides. 
That external force you will admit is not ional to the 
initial pressure of steam, for if so, then high-pressure engines 
working 150 |b. per square inch of initial force would require 
a greater internal pressure than low-pressure engines work- 
ing 20 lb. per square inch of initial force, and it is not the 
ease. What then is the measure of this external force which 
has to be resisted by the copia of an internal one, in 
order that a piston may work steam tight ? 

That external force I declare to be variable under the 
ordinary conditions of the distribution of steam ia the cylin- 
der. And I declare, also, that -— ha amount of 
internal force cannot be given ing ring during 
one whole stroke by any i viee Ww er, pos- 
sessing a constant uniform action, and if so, then with your 
permission I will ask you to do it. 

The external force is purely a thermo-dynamical one, to 
resist which properly a thermo-dynamical one equally pure 
must be applied internally, and this method is employed by 
the application of a double-headed valve, closing to the steam 
and opening to the exhaust side of the piston, as per sketch, 
where P is the piston, V and V the double-headed valve, R 
the packing ring, and 8 the eylinder side. The steam on 
entering that side of the piston represented by the arrow, A, 
will immediately close the valve on that side, and open it on 
the opposite side, allowing the exhaust pressure to exter, as 
per arrows A and B, and yg — Rin the direction 
of arrow, C, will suspend R in equilibrium of the forees acting 
between R and S, at any and every given instant of time. 


As an example of this, I will give you the case of the 
balanced cylinders of the steamship Mooitan, a by 
Humphrys and Tennant, of Deptford, in the year 1861, for 
the P. and O. Company. These engines were on the Wolfe 
principle, and in order to balance the weight of the pistons 
and their appendages, four cylinders of 24 in. diameter each, 
having the steam from the boi below their pistons, and 
being open to the air pumps on their top side. The result 
being that the air pump could not be kept cool, and a bad 
vacuum was the result, and in order that the packing ring 
might all the better fit the cylinder side, it was sawn across 
about half way through every 1fin., in the same manner as 
a coffin-maker saws the inner side of the boards forming the 
sides of the coffin, and altogether the pistons were an exceed- 
ingly fine job. Still they rebelled, and would neither be 
steam nor water-tight. An igation into the cause took 
place, the cylinder covers were taken off and lashed on the 
rods about 3 ft. above the » og be that state the 
engines were set a going, instant t motion began, 
steam and water flew up the pistons, instan J filling 
the engine-room and ing either more or less, 1 think, 
13 men, among whom was the present manager of that firm, 
Mr. Alfrey, the writer being the only one who escaped. 

The engines were instantly stopped, and the covers put 
on, and the ship handed over in due time to ite owners. Its 
first voyage was from Southampton to Suez, and calling at 
Gibraltar on their way out, as their first stopping place, the 

80 put a period to the balanced cylinders of con, 
ant by the meaee ey Oe eee 
Humphrys have drilled 4 jin. . in the bottom of the 





unication between the steam and 





ure be 1000 Ib. per square i 
it be reduced to 1 lb. per square inch, foree 
ya 


— and not of weight, and thereb 

its ahtimate or gaseous state, it cannot touch any point i 
packing ring on the external side without coming it on 
another point of the same magnitude on the inside, and, 
both being equa! and opposite at the same instant of time, the 
purity of the balance is mentioned, together with the sim- 
plicity of its calculations. 

yours obediently, 


Tam 

Manchester, September 14, 1870. THos. ADAMS. 

| Mr. Adams's letter contains in itself a condemnation of 
the plans he advocates. Mr. Adams states that in engines 
working steam at 150 Ib. pressure there is no necessity for 
the piston rings to be pressed against the bore of the cylinder 
more forcibly than if the steam used was at a pressure of 
; square inch, and if this be the case—and we 
believe the statement to be approxfmately correct—why 
cannot the required force be exercised “by any mechanical 
device whatever possessing a constant uniform action?” 
Moreover, according to Mr. Adams’s plans the lower the 
pressure on the exhaust side of the piston and the greater, 
therefore, the difference of pressure on the two sides, of the 
piston tending to produce leakage, the less the internal 
pressure on the — rings will be; while during that part 
of the stroke — which the pressures on each sides of the 
piston are rendered approximately equal—by the expansion 
on the one hand, and the compression on the other—t rings 
are forced outwards far more powerfully than when there is a 
difference of pressure to resist. As for the pistons in the 
balance cylinders of the Mocltan, we cannot see that they 
have anything to do with the question at issue; what may 
have been the cause of their feaki g, we of course cannot 
say, but we certainly see no reason why they should have 
been made steamtight as thousands.of pistons had been before 
and have been since their time. The remedy Mr. Adams 
proposes might have done some , but it is certainly one 
directly opposed to the plans he is now.advocating. Accord- 
ing to these jatter the holes which he proposed to drill should 
have communicated, not with the steam, but with the 
condenser side of the piston! As for Mg. Adams’s “rule,” it 
is as ta mystery asever. He says: “ The force necessary 
to any two metallic surfaces moving in molecular contact 
against a fluid under pressure, together must be equal 
to the area of the surface in contact, multiplied by the ab- 
solute temperature of that surface.” Very well, then; sup 
the “area of surface in contact” to be 20 square inches, and the 
“ absolate” temperature 700", then 20 700= 14,000, and the 
question is, what is this foree of 14,000?. Is it 14,000 pounds, 
or hundredweights, or tons,or what? Mr. Adams’sexamplo 
only makes matters worse, and if there is any one of our 
readers who possesses a sufficient amount of genius to be able 
to comprehend it we trust that he will favour us with his name 


‘| in order that we may hand it down to posterity in our pages. 


Finally, unless Mr. Adams ean advance more clear and 


ard arguments in su of his plans wi 
print no suave of his letters Ep. 2] Spieig rats 
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GERMAN RAILWAYS. 
To rue Eprror ov Exginerrina. 
Sin,—The following particulars about German railways 
my interest some of your readers. 
nu 1868 there were fourteen lines in which the receipts 
exceeded 15,000/. per German mile (say about 3243/. per 
English mile); in 1867 there were thirteen; and in 1566 
there were hine such lines. The highest receipts were in 
1868, 31,6082 per German mile, or about 6834/. per English 
mile. 
1867, 25,7631. 9 = 55702. 9 
1866, 21,1887. ¥ ia 45811. ai 
The increase of the average receipts per train mile is very 
slow, it having been in 
d. 


11 (a German mile equal to #68 
English miles) 








Th £6. 

1865, 12.62 =1 17 

1866, 12.71 =118 1h 

1867, 12.76 =1 18 3 

1868, 12.755=1 18 31 

the highest being Th. 38.49=5/. 15s. 2d., and the lowest 

Th. 3.92=11s. 9d. The proportions between passenger and 
goods traflic were : 

1868. 1867. 1866. 1865. 


per per per per 

cent. cent. cent. cent. 

Passenger traffic ... 25.62 26.92 30.11 29.43 

Goods traffic.. -- 69.19 67.64 6499 65.51 

Other receipts 529 644 490 476 
The above are taken from an official source. 


Yours truly, 
7, St. Peter’s-square, Manchester. Hesry Stmoy. 


aoe 











Oct. 7, 1870.] 








; PERMANENT WAY. 

Baron von Weser’s EXPermMents on THE SrapiLity 

or Pexmanent Way. 

Barox von Wexner, the well-known engineer and 
director of the State Railways of Saxony, has lately 
published a work* on the stability of permanent 
way structures, which has deservedly attracted much 
attention amongst Continental engineers, and which 
contains an account of experimental researches, 
which ap to us to be well worthy of a 
lengthened notice at our hands. The author states 
that the work originated in some investigations 
made by him in searching for an explanation of 
those railway accidents which sometimes occur from 
a train running off the rails when traversing a 


—— and a of the road—a class of 
idents for which he considers no completely 
satisfactory explanation had previously been ad- 
vanced. e endeavour to find such an explana- 
tion led Baron von Weber to out a minute 
and very extensive series of ents on the 
stability of permanent way, and it is an account of 
these experiments, which make up the chief part of 
the book, of which we have spoken, the earlier por- 
tion of the work, however, being devoted to a 
history of the development of permanent way con- 
struction. Altogether, Baron von Weber's researches 
are of very great practical value, and this being the 
case, we propose in the present, and some following 
articles, to lay before our readers an account of 
them and their results. 

In carrying out investigations intended to de- 
termine the power of any given permanent way to 
resist the strains imposed upon it by the action of 
the rolling stock, Baron von Weber remarks that 
facts have to be collected, and observations made 
relating to the four following points : 

1. The power of the rails to resist vertical and 
horizontal pressures. 

2. The power of the joints of the rails, fish-plates, 
&c., to resist vertical and horizontal pressures. 

3. The power of the whole structure of the per- 
manent way to resist forees tending to cause a dis- 
placement of the entire system. 

4. The power of the structure to resist the loosen- 
ing of the rails from the sleepers. 

These various points Baron von Weber considers 
in the order we have named, and we shall now pro- 
ceed to give a résumé of his observations. 


I. Strength of Rails. 

The strength of the rail itself is considered by 
Baron von Weber to be of secondary importance 
when compared with the stability of the permanent 
way considered as a whole, and we shall therefore 
only give a few general particulars of some of the 
chief series of experiments which have been made 
to determine this strength. The number of such 
experiments which have been made is very great, and 
there are, in fact, probably few engineers in charge 
of a railway who have not carried out such trials. 
Almost all these experiments, however, have been 
made to determine the resistance of the rails to 
vertical—or in some cases to both vertical and 
lateral—pressures, whilst in practice rails are sub- 
jected to very complex strains, of which it is diffi- 
cult, if, indeed, not impossible, to define the pre- 
cise nature and amount. Notwithstanding this, it 
must be allowed that many important series of ex- 
periments have at different times been made, and 
that these experiments have exercised an important 
influence in innuhdne the three hundred and odd 
rail sections now in use on European railways. 

The first of these series of investigations was that 
carried out by Mr. Peter Barlow in the year 1835, 
by the order of the then London and Birmingham 
Railway Company, and of which an account was 
published in reports made to the directors of that 
company by Mr. Barlow, These experiments were 
carried out to determine the pressures to which rails 
are subjected by loads rolling over them at high 
speeds ; the vertical deflections produced by these 
loads in rails of certain sections supported at given 
distances ; the lateral deflections of the rails pro- 
duced by quickly moving loads; the com ive 
characteristics of the fish-bellied and parallel rails ; 
the determination of the neutral axis for various 
sections of rails; the deflection of rails of different 
sections produced by stationary loads; and the de- 
termination of the form of section offering the 
greatest resistance for a given sectional area. The 








instruments used by Mr. Barlow in these memorable 
* Die Stabilitat des Geftiges der Kisenbahn ~ Gleiae. 
rische und experi Ermittee lungen von M. 


xperimentative 
Fretu vos Wesex. Kénigh Satis: Finanzrath and Staate- 
Eisenbahn Director, Weimar, 1869. 
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sured, the movable slides, i i, being fixed upon the 
pin, H G, at such points that the lower slide kept 
the lever, D E, in a horizontal position. The raising 
of the sot slide thus showed any deflection of the 
int, E. 
PoThe second instrument, Fig. 3, was used for mea- 
suring the lateral deflections of the rails, and was 
constructed in a similar manner to that already 
described. The plates, m m, and m' m', were fastened 
to a body in ndent of the movements of the rail, 
and the rod, W—one end, R, of which touched the 
rail—was allowed to move freely on bearings carried 
by the plates, mm. The central parts of the rod, 
W, was provided with screw threads ing a nut 
with a pin, p, by means of which the bell crank 
lever, L, could be brought into such a position that 
the slide, g, on the end of the lever c nded 
with the zero point on the scale. It will be seen 
from the figure that the action of this instrument 
was analogous to that of the apparatus used for 
measuring the vertical deflections, and by means of 
the two instruments the vertical and horizontal de- 
flections of a rail caused by a moving load could be 
determined. Although, however, these instruments 
were useful for measuring deflections caused by 
forces acting gradually, Baron von Weber points 
out that they would give very erroneous results 
when applied to measure the results produced by 
loads suddenly applied, such loads causing the 
tossing up of the seme and the slide to a much 
greater height than that due to the true deflection. 
This, Baron von Weber considers to be the reason 
why Mr. Barlow found the deflections near the joints 
of rails to be 40 per cent, greater for a load i 
over them at a speed of 20 miles hour for 
the same load applied slowly; while, at the same 
time, he found correctly that the deflections bo a rail 
between two su i ints were almost the same 
for any given Pe ae that load was applied 
slowly or allowed to roll over quickly. In testing 
the joints the deflection took place rapidly, owing to 
the play in the various and the vibration of 
the lever was added to the deflection of the rail. 
Mr. Barlow's instrument also measured the sinking 
into the ground of eg _ blocks on awe oor nae 
were supported, an considering these to 
iy bedded he ns to, what Baron von 
Weber considers, the erroneous conclusion that the 
inequalities of a rail over which a load is rolling give 


rise to a deflection about twice as as Ww be 
produced by the same load ied y- 
Mr. Barlow's experiments led him to the conclu- 


sion that, under the circumstances then existing, 

distance of 3 ft. between the supports of the rails 
was the most economical, and that for carrying a 
load of 7 tons, with a deflection of 0.024 in. under 








a load of 3 tons, the principal dimensions of the rail 
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rails, and by leading to the adoption of the former 
class of ads th onobines testes im- 


railway en 

Before leavi . Barlow's , and 
passin pees of mee SOM, So sae eeeeee 
asimple and ingenious arrangement by Mr. 
Barlow for determining the i resistance 


offered to the wheels by an increase in the de- 
flections of the rails. This arrangement, which is 
shown by Fig. 4, consisted simply of a pair of car- 
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riage wheels having heavy weights fastened to their 
coun aadhiarm. hee 
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adoption of the flat-footed or 
is now in almost universal use on German 
The experiments to which we allude are 
carried out in the year 1851, at the instance of the 
Prussian Government, by Herr Theodor Weishau 
been undertaken to 
for 
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The distance between the supporting points on 
which the rails were placed for testing, was 3 ft., 
and the general usions arrived at by Weis- 
haupt were as follows: 1. If flat-footed rails are | 
altered (by planing off the base) into chair rails, the | being a long lever fastened to the top of the rail, 
resisting power of these rails within the limits of | 
elasticity decreases much more quickly than their | 
weight, and this decrease is 40.5 per cent. greater | 
when the base is planed off level with the sides of | 
the central web ; 2. The distance of that part of the 
section which is subjected to tension ought to be 
as far as possible from the neutral axis, and this, of 
course, gives a flat base; 3. If the flat-footed rail is 
subjected to heavy vertical pressures, the outer 
edges of the base do not follow the vertical de- | 
flections produced by these pressures, and lateral 
deflections take place. This fact proves that the 
width and thickness of the base of the flat-footed 
rails must be kept within certain limits. 4. Wrought- ace ee 
iron rails, especially those of fibrous structure, offer | as shown in Fig. 5. The lifting jack and the lever 
about the same resistance to compression as to €x- | were applied to the ends of the rail, and the web of 
tension, so that the neutral axis of the symmetrical | the latter had in each case to resist the whole strain 
rail very nearly through the centre of gravity | required for drawing out the spikes, ‘The results 
of the section; 5. The central web of raila, as at of the experiments made to ascertain the resistance 

nt manufactured, is more than sufficiently thick | of the rail to vertical flexure with different thick- 
to withstand the lateral pressures to which the rails pegses of web, and under a load of 5000 Ib., were as 
are exposed ; 6. Pressure against the heads of rails | foliows - 
produces lateral deflections of the head, central web, | Thickness of Web. 
and base simultaneously, whatever the section of in. 
the rails may be ; 7. The breaking weight of flat- 15 millimetres=0.59 

of chair reile| a 

of equal proportions, even if the resisting power of | 6 | aan 
the latter to deflection is greater than the former ; | 3 ss =0.12 ES 
8. The limit of elasticity is reached with the same| These results showed ample stiffness even when 
deflection for flat-footed as for chair rails, provided | the web was reduced in thickness ‘to 0.12in. ‘To 
both have ‘the same depth (with rails 4} in. deep | determine the power of resistance of the rail to 
the limit of elasticity is reached at a deflection of lateral flexure, an impression of the section was 
0.062 in.); 9. The limits of so-called “ perfect | taken in lead each time that the spikes were drawn. 
elasticity” are illusionary, for after the first per-|The forces applied in these experiments were very 
manent set the measures of flexure for further loads | far greater t those occurring in practice, yet it 
remain the same ; and 10, The lateral resistance of was found that with the web 12, 9, and even 6 
the flat-footed rafl is greater in proportion to that | millimetres thick, no distortion took place, and only 
of the chair rail than might be expected on com-/ when the thickness of the web was reduced to 
paring the width and weight of the rails. These|3 millimetres (0.12in.) was a alight permanent 
results of Weishaupt’s induced the Prussian Govern- | Jateral deflection of the head caused just as the 
ment to adopt the flat-footed rail exclusively for | spikes gave way. The section shown in Fig. 6 « 
the State railways, and very few railways with rails had then been reduced to that shown in Fig. 6 0. 
of any other section have since been constructed in | 
Germany. | 

Malberg’s experiments, carried out in 1857, for | 
determining the best section for the rails of the | 
Lower Silesian Railway may be considered as a} 
continuation of the investigations of Weishaupt, | 
and Malberg’s conclusion was that the limit of elas- | 
ticity is highest in those rails having a base of | 
fibrous and a head of crystalline iron. Neither | 
Weishaupt nor Malberg made experiments for| 
determining the resisting power of the central web | 
of the rails to lateral pressure ; but in 1858 Baron | 
von Weber proposed to the Saxon Government to | 
alter the thickness of the central web of the normal | 
section of rails of the Saxon State Railways from 
fin. to }in., and without diminishing the weight of 
the rails, to add the material thus saved to the 
height, so as to increase their strength about 20 per 
cent., and this ition being met by several 
objections the administration of the State rail- 
ways, he caried out a series of extensive experi- 
ments to prove the advantages of his proposals. Of 
these experiments we must now give some par- 
ticulars. 

Baron von Weber's Experiments for determining the 

thickness required for the central web of rai 

Baron von Weber desired to ascertain what was 
the mis imam thickness which would be given to the; Next arail with the web reduced to 3 mil. (0.12 in.) 
web of @ rail, in order that the latter might still | in thickness was in the line leading to a turn- 
table on the Western Railway of Saxony, where it 
has remained until the t time, receiving more 
than one hundred times the shocks due to en- 
gines passing to and from turntable, 

It follows from these experiments that the least 
thickness ever given to the webs of rails in practice 
is more than sufficient, and that if it were possible 
to roll webs } in. thick, such webs would be amply 
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Some little time ago another series of experiments 
on the rigidity and strength of rails was carried 
out by order of the Prussian Government Herr 
A. Wohler, the chief locomotive superintendent of 
the Lower Silesian State Railway, these experi- 
ments being made chiefly to determine the compara- 
tive value of iron and steel rails. The conclusions 
arrived at were pre-eminently in favour of the steel 
rails, the results generally being practically identical 
with those obtained under similar circumstances in 
| this country. We may mention here, however, that 
amongst other things, Herr Wohler found that the 
numbers of efforts of a certain force required for 
producing the rupture of steel and iron rails re- 
spectively were as 7to 1. Finally, in this enumera- 
tion of German experiments on the strength of 
rails we have to mention those made by the 
Cologne - Minden Railway Company at the time 
when their last section of rail was decided upon, 
The result of these experiments was the recom- 
mendation of a diminished weight but inereased 
height of rail, the central web being diminished in 
thickness to render this possible. The subjoined 
|'Table gives the particulars of the sections succes- 
| sively adopted by the Cologne-Minden Company : 


! 








Section Section | Section 
No. 1. No. IL} No. TIL 
1849. 1852. 








. in. 
| Height of rail ... vate o-| 3.66 | 4.25 
| Width of base ... eos ool + | 3.67 
* head ... ose és . 2.38 
Thickness of the web ... - . 0.75 
ight per yard eve eo} 97 db. 72 Ib. 
i 14.063 


1.626 








; 


It will be seen by this Table that by the last 
| alteration the h of the rail was increased about 
15 per cent., and the strength about 25 per cent. ; 
whilst, by diminishing the widths of the head 
| base, and the thickness of the web, the weight was 
reduced about 10 per cent. 
i 


(To be continued.) 











| Tue Traction Exorse Comrany.—The agreement 

Mr vpn atl neater yp etic Fg 
says a execu! 

| soto of ape will be from five to twelv hour, and 

| the stoppages on the road i 

a : ager 


Each van is to be 
not exceed 5 tons in 








Ocr. 7, 1870.} 


. ENGINEERING. 








ON THE CONSTRUCTION OF SEWERS IN 
RUNNING SAND* ) 
By Muasus. Reape axp Goopisoy. 
(Concluded from Page 242.) 

Tue opefation of laying the subsoil drains is somewhat 
similar to that Tr 
for laying pipe sewers before employing i 
only ifference being that the joints are made in 
and from the small size of the pipes, 
laid much more readily ; sli i 
also will not be of the same consequence 
When a sufficient length is opened we commence 
the sewer pipes upon the brick or rests which 
previously been accurately laid to the levels from 
sight rails in the usual manner: as this can be done without 
hurry or confusion, a more perfect sewer is the result. 

The subsoil drains are continued through some of the man- 
holes, and are united at the main sewer at intervals, dis- 
charging their contents into sumpholes, which retain the 
sand that may be brought down by the water, and which 
then ean be readily cleaned out when necessary. In each of 
the intermediate manholes, where the subsoil drains are 
earried through, they will be fitted with a dise plug on the 
top for the p of flushing. When the flushings (to be 
hereafter described) are down, the removal of any of these 


dise plugs will allow of any portion of the drain being flushed | \ 


with a good head of water. 

It will thus be seen that, while we retain all the advan 
of subsoil water, we avoid the evils of running sand, whie 
if not attended to, accumulates in the bottom of a sewer, 
cakes with the sewage matter, and obstructs the flow. Per- 


haps some may think that it would be better to keep the |i 
by | manhole 


flow of subsoil water entirely separate from the 
eontinuing the drains through or round all of the 
with provision for admitting the subsoil into the sewers 
wherever required for flushing. Special cases i 
treatment, and in the case of wet gravelly 
sometimes be an advantage, when using the subsvil 

to out a separate system; but im running 

case is different, for without a certain number of 

holes the drains would infallibly get choked, and to fit the 

hol. and hol, 


subsoil drains with se te m wo 





upnecessarily complicate the sewerage works, besides intro- | i 


ducing other evils. Asa rule, we are in favour of introduc- 
img subsoil water into sewers, as a constant flow to 
sanitary efficiency, but where the sewage is to be for 
irrigation it may in some cases render it difficult to dispose 
of the whole of the sewage, especially where pumping has 
to be resorted to. There are, however, to our minds, so many 
objections to a separate system, that we should not adopt 
one except for very special reesons. 

None can lay down rules and formule for inflexible guid- 
ance in engineering matters: all that can be done is to state 
principles, and the intelligence of the engineer must be his 
guide in their application. 

Though primarily the object sought in the invention of the 
subsoil drain and pipe-rest was the more perfect construction 
of the sewer proper, it possesses the additional merit of re- 
ducing the permanence of the subsoil water to a lower level 
than does the ordinary sewer, and is a distinct provision for 
that object instead of an accidental accompaniment of sewer- 
age works. 

Brick sewers it is common to construct with invert. blocks 
as shown in Fig. 9, where the subsoil is wet, and they make 
a very true foundation to build the sewer upon. In 
running sand we find it very much better to construct the 
inverts with flanges, as shown, and to bed them in clay, as 
@ precautionary measure for — the sand out of the 
sewer. After the sewer is completed it is unnecessary to 
keep the invert drain open, as the brick sewer being porous 
admits the subsoil water, and effectually drains the ground. 
During the construction of the sewer the invert blocks act as 
subsoil drains, and very much facilitate the work. 

The experiments we have already made with the subsoil 
drains have thoroughly satisfied us as to their efficiency. We 
find that when they are laid the sewer can be constructed 
with extreme facility with perfect joints, and that the effect 
of the sewer pipes breaking joints with the sub-drains is not 
only to strengthen the sewer at the joints and prevent draw- 
ing, but to insure perfection in the gradients. The subsoil 
drains are in fact a foundation for the pipes of the sewer and 
the sewer itself can be as readily constructed upon them as 
if the ground were perfectly dry. Those who have had ex- 
perience in mepe p dye will see this is no small advantage, 
independently of the drainage of the subsoil which will neces- 
sarily occur. 

We have begun to use the subsoil drains or “ blocks,” as 
the workmen already call them in the sewerage works, we 
are carrying out at Birkdale, and when by their aid we get 
the 10,000 yards of intended pipe sewers completed we shall 
be in a position to state the results, and to give further in- 
formation to any engineer who may choose to ask for it. 


Flushing. 

For all sewers flushing is of the utmost importance, yet 
how seldom is any provision made for it except by the in- 
troduction of a water company’s hose, which combines 
the minimum of effect with the maximum expenditure 
of water. In all our works we introduce flushing valves 
of the forms shown, but for sewers in sandy districts they 
should be used at more frequent intervals, for unless we 
have abundance of scouring we are never safe as to 
the permanence of the sewer. Frequent flushing is of the 
utmost importance. It is of no use making elaborate pro- 
i wanted or 
executive. 


Loards too often think they have done when @ 
sewerage system is carried out; but that it be con-| 
stantly attended to is a matter of almost equal 


No apparatus can dispense with intelligent supervision, but 





it 
ground it may 


lettin 
local} 


we cannot speak too 
Local authorities act as 


for flushing, 






At the junction of all 


The gu 
easily Sened f sand 


0 
trappe 


where there is a hea’ 
roads. The ordinary 


stances, soon gets 


all sanitary works, as 
superintendence, and 
intendence efficient is to 
will be seen that the 





| deodorisin 
| a heavy fall 
overflow the mud 
this is provided for by 
down into the water of 


| ¢ 


| basket, and the wu 
| inside the 
It is 

can be readily lifted out 


sewering wet sandy 
algo in other 





® Paper read before the Mechanical Section of the British 
Association, at Liverpool. 


only examine a sewer when it is time 
forthole wecion festniely coo from the absence 


ipe, it is built into phate 0 








great advantage, however, 
vihest ay te 
e ing gate against 
ata gate, is not half that of the 


box and pipe for filling the upper 
first colon en the natural flow is Fao 
llies we use, as shown at 


during great drought, as 5 in. of water 

porwr on the intrapping takes place. 
Ventilation. 

The form of ventilator shown in Fig. 11, also 


Harrison, though applicable to all 
so for districts where either much loose sand blows 


and separate —e 
quent damp also destroys 


hole and ventilating cover. The air grid 
cover itself, the frame which it fits 
into an air shaft, which is perforated 
mgs oa mt eta np egy 
of air ide to ow 4 

charcoal basket. i that i 

of rain, or should the cover 
| lower than the road, and surface water enters, the water 
basket ; to avoid damping 

vi 


late to receive the paving ; 
| hole is fitted with an iron 


evident, from this arran 
contents, and also that no inspection of 


place without this prelim inary 
We have now described 


on this point (for it isa truism). 


ils time So allt up. Ustoere 
ie Sie atlg of lags 


os 


fe 


By ha 


ay | 
ag 


F 
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ung to a di face with a brass in 

water accumulates up the sewer until it rises to the safety 
overflow, which shi be below the of any adjoining 
cellars. When this occurs snfficient is ac- 
cumulated to blow to the 
next valve. It must be understood the 
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6301 ; 1862, 6716; 1863, 10, 
1866, 13,696; 1867, 17,046; F} 
total in ten years, 160,400. 

New Zealand Coal.—A seam of coal 
(8.8. 
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BRIDGE OVER THE RIVER BRAHE AT BROMBERG. 
(For Description, see Page 258.) 
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(For Description, see Page 260.) 
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BRIDGE OVER THE RIVER BRAHE AT BROMBERG. 
(For Description, see Page 258.) 
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THE PORTSMOUTH DOCKYARD 
EXTENSION WORKS. 


previous drawin; 

of the head of the dock, with the broad steps, 19 ft. 
wide, extending from the coping to’the broad altar 
level, and with timber slides 5 ft, wide on each side, 
these, however, extending to the floor line of the 
dock. ‘Those slides 
mentioned, and 30 ft, 6im.on each side of them, 
run only down pny 2m altar level. y 

In addition to the docks already in progress, 

others of similar: size and construction will 


With regard to the. eased ger work, a few 
words may be gid INo. 12 dock, the one nearest 
the eastern sid@ef the Repairing Basin is complete, 
while the adjacent one is in a forward state, the 
greater part of the floor and side walls having. been 
finished. The excavation of the locks between the 
Tidal Basin and'the iring Basin is welladvanced, 
as also the exenvation for thedeepdock. IntheRepair- 
ing Basin a large amount of earthwork has-been re- 
moved, 9@ well ag along the sites of the quay walls 
which separate the different basins from each other, 
A length of the outer and inner quay walls of the 
Fitting Basin is c ted, as well as some of the 
brickwork of the north quay wall of the Repairing 
Basin. The whole of the work indeed is being 
energetically pushed forward, and so far as a - 
ances promise, will be finished within the stipe 
time. We shal] have to refer to it again from 
time to time, for we have unavoidably omitted, even 
in our somewhat extended description, many i 
of interest. ? 


Isptan Ramwiys.—The Chord Line (from Central India 
to Calcutta) is to be opened on the Ist November. 


Tae Putcwaw Cans ty America —We find in a late 
number of the London Exgineer—an (?)} on en- 
gineering mattera—the following Sonapenh, wile hanienen 
that it is not an on American railroad news: ,*f 
Pullman Palace cars have been withdrawn from the 


iroads, the habits of the travelling public not 
their continued ase.” 'Tp order to 3 








exactly what 
profitable) these luxurious cars, and render i 
for lines without Pullman cars, or others similar in 
to obtain any considerable sbare of travel.—Chicago Rail- 
road Gazette. 








parallel to the ones just | ; 





eheseee ie 
i at 
it iy 


thick, are Laterally and outside the, 
bridge the surface boarding terminates in a en gernic® 
6 in wide. soph * 
The iron framework of the bridge consists of twd main, 
placed between ihe carriage way and the footpaths, 
ey are. 26 ft. apart from centre to centre, measure 
15 1t, in height at the middle. The entire lan 
girders between the centres of the tments is 


EE 


i 


; girders; 
since the of the angle formed by the axis of 

the Slits caren (634 degrees) represents the 
T from the 


= 


that the transverse girder starting at 
nodal point of one truss girder goes 
mest. the nodal point next following on the opposite 


curtl con tog SA a 
top—lie between the transverse 
ones above stand upright, whilst the others are placed at 


into nine panels, each 13 ft, long,. by, standarde} 


pi eg 





right angles with the upper bracings of the transverse 


‘Whe entire cost of: 


we mie 


tridge bas amounted to 45,000 
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RALLWAY BBA Ra x nz 
To rue Eprrom oy Eporsertixe. ~ 
Srr,—In investigating the retarding forees in, 
railway trains, and in order to ascertain distance 
time occupied, I use the established law in mechanics, 
which shows that if two weights have.en elevated 
at the same time, one falling perpendiggl 
rolling down a slope, with a prop 
on the slope, they will attsin 
and the time will be in. prop 
the length of the slope, .. 
of the height in feet as. 
the square root of the Ii 
for the perpendiculas } 
number of times the slope ie 
gives the time in seconds fm bringing a train 
speed to a state of 26a >: fh Cn Sao ey : 






















amount of frietion from all. os is 
a plane of Lin 280; then at it. 
45, and 60 miles an hour, the, distamers requ 

trains to stop in would be obtained simply by 
the perpendicular height required te produce 


in each case by 280. rire 


vw feet. seconds of time. 
2 = 17.5 199.5 5 
30 = $870. 885 
45 = 8 576.8 
60 = \ 770 


So fgr we have left the resistance of the atmosphere out 
of the calculation, I. beligye the atmospherical resi 
to an ordinary passenger train may be found by the sianple 
rule of squaring the velogity of the train in miles an-bour, 
pointing off the last two.figures as decimals, the result being 
given in pounds per ton, and to this add 8 1b. as frigtion, 
gives the hauling force, say 60 miles hour—3648= 
441b. per ton. To keep the train in dlowly, 8 lb. per 
ton is sufficient, and therefore it requiges five and @ half 
times that amount to keep it in motion. at sixty miles an 
hour; this is, of course, with a still atmeaphere. If a,train 
is travelling at sixty miles an hour, the average amount of 
atmospberical resistance in bringing it taa stand will be 12,3 
with 8 added==20.8 Ib. per ton, equal to a plane of 1 in 
110.84 x 121 18,391 ft, after the steam isshut off, and,with- 
out applying the brakes; and the time will be 303.4 seconds, 

At,45 miles an lout}: 20,175 ft. an@ 307 97 secontlp 
» 30 we O74 ft. ,” 2761 » 
» 15 ~- 1919 ft) ,,° T7456 rs 

These are four separate trains, with the steam shut off 
at those respective. yelocities without, applying any brake 
power. But ifrwe have to deal witha train travelling at 
60 miles an hour, equal to a falt-of 121 ft-and:a resistanee 
of 441b. per tomywhen the speed da redtteed! to 45 miles, ' 
equal to that acquired in a perpendicular fall of 68 ft., there 
has been work done equal toa vertical descent of 53 ft., and 
an average amount of resistance of 35.8 1b. per ton. 


At 30 miles an hour, equal to a fall of 30.25 ft., we havea , 


reduced height of 90.76 {t., and the average resistance from 
60 miles an hour is 29.13). per ton. At 15 miles an hour, 
equal to a perpendicular fall of 7.56 ft., we have a reduced 
fall of 113.44 ft., and the average resistance, from 60 to 14, 
will be 23.8 Ib. per ton. Amd, to bring the train to a state 
of rest, it is as if it had descended 121 ft., and the average 
resistance for the whole distance of 20.3 1b. per ton. Se 
far for the principle. Now for the application of brake 
power and resistance from friction together. 

The Irish mail at Tamworth is said to have consisted of 
eleven vehicles, which we may assume to have been 7 tons 
each, or 77 tons of. train. Jf we take the coefficient of 
brake power as one-sixth the weight of the ‘train fitted 
with brakes(Lreany @ against dewy or 
or skidding)—and ay: 
brakes alone there would e 
train may be supposed to. have beem running oy 
hour when the driver first saw the signal. Tlie average 
amount of atmospherical resistance and friction may be 
taken as 15 1b. per tom upon the entire train,-engine in- 
cluded, of 125 tons, which, with the brake, is equal to 


in effect to a grailiént’ 
fall 68 ft to attaii'a We 










Ay 
distance being added to 621.6 {. 8: 
to stop in after the signal was abser 







the driver, the ; 

those brakes and-bsing ‘the di 
of 273 yards, 7. to see the 
struction. 


The traction ofa teal’ 
may be taken as 28.25 1B. 


re 

rhe 
BS 
58° 


45 miles an hour there 
steam, but if we suppose in reducing the speed the pressure 
in the cylinder will and assuming the engine to be 
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“| DIAGRAMS FROM PUMPING ENGINES: BERLIN WATER WORKS. 
mur “ “""* (For Notice, tee Page 260.) 
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3 ise +. a 
exerting a.tractive force of 3 tonsp,er. 6 
driver had metshut off his steam, nor the 
his brake, would still be left 10.6 tons of 
and 125108 11,8 x 68=802 ft. as.the distance 
the carriage brakes were applied, and, to this add 198 ft 





& 


makes 10 or, 353.8 yards to stop the train in, alth 

the steam even heen shut off drom the engines; | 
This train, wuder these unfavourable circumstances, could 

be brought te in.28 seconds of time from¢hein- 

stant that the first-saw the danger signal. 4, 


At the inquest held at Tamworth on 24th m 
and given inthe newspaper of 26th Se 


Smith the guard,.in his-evidence, stated that he was.in¢he 
van at the rear of the train, and: with that, were 


making 886 yards. We have shown that with steam kept 
on theenging,that train supplied with my system of brake 
power could hese been, stopped in 333 yards, or 53 yards 
before the ti 

















a¢ the driver 
all probability it will never be 
It appears that there were four. c 
brake, but in the unexpected flurg-ef Ab 










brakes to the carriages were applied, and-allowing 
199 ft. while they were being applied; makes the distance 
764-[t, and the time from ‘seeing the’ necessity te stop the 





1 


am ‘3 slatted hare gown vl in large cylinder 109.25 HP, 


am 


the incline of 1 in 100 at 80 miles an hour, or 44 ft. per 
second, The mail could be brought to a standin 21 seconds 
and in a distanee of 764 ft. All this time the wagons continue 
running at 44 ft. per second, and have advanced 924 ft. ; 
se eee Tle tho ree union sacar togithek "Uy Senate 
two trains nearer together 

yea the mail to stand for three seconds, while 
the being lifted off; in this time the wagons 

advance 182 ft., leaving a space between the two 


In the meantime any information them can be 
obtained Mesers Budd and Holt, as above. 
Yours ' 
October, 1870. mu. Navior. 





‘‘ KIRK’S CENTRIFUGAL PUMPS.” 
To tus Evrror or Exouegrine. 
Sir,—I read with astonishment the letter of Mesars. J. and 





train would be.21 seconds in bringing it to a state of rest. 


venient, effective, and durable, their has extended in 
seg Lem Sir, youre reapectfull: 
1925 12% oh ee om, Sir, youre iy, 
th eins Sty oo) or, hiarnER C. RUEK, 
Glasgow, October 5, , a Gs 
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--~PUMPING ENGINES AT THE BERLIN WATER WORKS, 


CONSTRUCTED BY MESSRS. SIMPSON AND CO., ENGINEERS, GROSVENOR WORKS, PIMLICO. 


Tue city of Berlin is supplied 
with water by works erected, for 
an English company, about eleven 
years ago by Mr. T. KR. Crampton, 
the supply being drawn from the 
river Spree. Early in 1868 the 
pumping power at these works was 
increased by the erection of a pair 
of rotative double-cylinder beam 
engines at a new pumping station 
established at the Stralauer Thor ; 
and it is these engines, whieh were 
constructed by Messrs. Simpson and 
Co., of the Grosvenor Worka, Pim 
lico, in accordance with a general 
specifiesiion prepared by Mr 
Hawksley, which form the subject 
of our two-page engraving this 
week, ond also of our further illus 
trations on the present page and 
pages 257 and 261 

The pumping station just men 

tioned is situated some distance 
from the river, and the engises we 
illustrate are each furnished with 
two pumps, the one drawing the 
water from the river, and raising 
it to the settling reservoirs, from 
which it flows to the filter beds, 
and the other drawing the water 
from the filter beds and forcing it 
through the town maine. The lift 
on the suction side of the river 
pumpe is about 12 ft., and the head 
on the delivery side 9 ft., making 
a total lift of 21 ft. The length 
of suction pipe is unusually great, 
the river pump of one engine draw- 
ing through 2860 ft. and that of 
the other through 389 ft. of suction 
pipe; but this length has been 
found to give rise to no incon 
venience, the steady action of each 
pump being insured by the em- 
ployment of a capacious air—or 
rather vacuum—vessel on the suc- 
tion side. Of these matters, how- 
ever, we shall give further details 
presently. 
8 Referring to our two-page engrav- 
ing, and the plan on page 257, it 
will be seen that the engines are 
arranged in their engine-house side 
by side, and as they are of identical 
construction and dimensions, we 
shall, in describing them, refer to 
one engine only. The principal 
dimensions are as follows : 
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Diameter of high-pressure cylinder 
Stroke of 


Diameter of low-pressure cylinder 
Stroke of » v0 
Length of beam between end centres 
Depth ” at centre .. ono on 
Distance from main centre to centre line « 
low-pressure cylinder... on ove 
Distance from main centre to centre line of 
high-pressure cylinder ... eee vee 
Distance from main centre to centre line o 


air pump ... ove vee vie ‘ 
Distance on main centre to centre line of 


eold water and feed pumps ee . 
Distance from main centre to centre line of 
main pumps ove eee eo ‘et 
Distance from main centre to centre 
river pumps iin ws! os 
Distance from main centre to centr: 
crank shaft... : 
Diameter of air pump 
Stroke » psn 
Diameter of river pump plunger 
Stroke - n 
Diameter of main pump (double acting 
Stroke . - 
Diameter of cold water pump 


ve 


—~wee 


Stroke s0 
Diameter of feed. pump plunger 


Stroke eo 

Diameter of flywheel xs 

ae rt ee 
Width nh let Oy ep PO RES 
The cylinders are both jacketted, the jackets being sup- 
plied with steam direct from the and drain pipes | 

being provided to lead back to the | by the transverse section just referred to, and by the plan  showa by the enlarg»i section oa the opposite page. Thes 

} on page 257. The steam is conveyed from the boilers | steam valves are 84 in. in diameter inside. 

on a the | ‘breast a main steam pipe 18 in. diameter, this pipe having The release of the steam from the high-pressure cylinder 

<r ‘ont lows the | two branches, each 12in. diameter, leading to the two | is governed by equilibrium valves, 94 in. in diameter, each 

to the foundation. | engines respectively. Each branch is furnished with a | of these valves communicating with a 12-in. pipe leading 

steam is effected by brass double-beat | sliding stop-valve, by opening which the steam is admitted | from its chest to a valve chest at the opposite end of the 

thease valves having brass seats fitted to | +, 5 vertical 12 in. pipe connecting the valve chests con- | low-pressure cylinder. The arrangement of these connect- 

valve chests arranged on one side of the cylinders, as shown | taining the steam valves of the high-pressure cylinder, as | ing pipes will be understood on reference to the plan on 
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PUMPING ENGINES AT THE BERLIN 


WATER WORKS, 


CONSTRUCTED BY MESSRS. SIMPSON AND COx ENGINEERS, GRO: VEXOR WORKS, PIMLICO. 


page 257, and the enlarged section on the present page; and it | placing the valve chests in direct communication with the 
will Le seen from this Jatter view that each is provided at | exhaust pipe, are of course provided, and their arrangement 
the centre of its length with an expansion joint formed by | is clearly shown by the enlarged section given above. 

introducing a short length of thin copper pipe flanged over The steam-admission, equilibrium, and exhaust valves are 
at both ends. The object of employing two connecting | all worked by cams, carried by a cam shaft, situated beneath 
pipes between the cylinders in place of one was to allow ex- | the engine-room floor, this cam shaft being driven from the 
pansion and contraction to take place freely without tending | crank shaft by bevel gearing. The arrangement of the cam 
to break the joints. The admission of the steam to the | shaft is clearly shown by the general views on our two-page 
low-pressure cylinder is regulated by double-beat valves | engraving, by the transverse section on the opposite page, and 
of the same dimensions as the release valves on the high- by the enlarged sections given above and on page 262. From 
pressure cylinder, and actuated so that they open slightly | these latter views it will be seen that the cam shaft carries 
later and close slightly earlier than the latter. The exhaust | four pairs of cams, namely, one pair for the steam admission 
valves of the low-pressure cylinder are 12 in. in diameter | valves, one pair for the release valves of the high-pressure 
inside, and communicate with 15 in. pipes leading to the | cylinder, one pair for the admission valves of the low- 
condenser. Blow-through valves and drain valves for | Pressure cylinder, and one pair for the exhaust valves. All 


these cams are of cast iron, with chilled faces, and act apo 
| chilled rollers carried at the lower ends of vertical rods, which 
| pass up through the engine-room floor, and are provided 
with arms attached to the spindles of the valves they re- 
spectively actuate. With the exception only of those 
| giving motion to the admission valves of the pressure 
| cylinder, all the cams have fixed positions on their shaft, 
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also two elevations (Figs. 2 and 8) of the 
themselves, these latter views being drawn 
to twice the scale of the former. Referring to the part 
ion of the cam shaft it will be seen that the latter 
is made hollow for @ portion of its length, and that it 
is fitted with a short spindle, B, capable of sliding freely 
within it. This spindle, B, is traversed by two pina, Cc 
and E, which pass ont through slots in the cam shaft 
as shown, these slots being of a spiral form so. thab-the 
spindle, B, when moved longitudinally’ : 
within the cam shaft. The pins ' 
The ends of the pin, E, enter # sliding sleeve; F, 
is so connected to the governor that as 
rise or fall, the sleeve, F, & 
the cam shaft, of course 


in the cam shaft, but also through 

the central part of the pair of cama, D, 

as shown; while, moreover, the ends of 

nected by steel bolts and nuts to a 

which is formed in two parts and which 

of the body of the cams as shown. In the enlarged elev: 
tion of the came this ring is shown close to the 

working part, of one of the latter, and it will be 

from what we have already stated and 

of the figures, that as the spindle, B, 

by the action of the governor, the ring, 
that portion of the body of the cams on 
atthe same time turtied partially round 


shall now explain. 























Referring still to the enlarged elevation of the eam, it will 
be seen that the ring, I, is provided with four wings or arms 
of spiral form, these arms fitting in spiral grooves cytin the 
faces of the cams to receive them. These arma, if fast, 
form portions of the thread of a double-threaded serew, and 
they cause the longitudinal movement of the ring, I, to be 
accompanied by a partial rotation, as we have already men- 


tioned, the slots in the cam shaft, through which the pins, |’ 


C and E, pasa, being, as we have already explained, of such 


form as to permit of this rotation. Of the four arms ofthe] 


ring, I, two simply serve as guides for preventing twisting, 
while the other two serve for varying the degree of expan- 
sion, one traversing the face of the cam belonging to the 
top, and the other that belonging to the bottom, of the 
cylinder. As these two arms are alike in their action we 


ption to one of them, namely, that | i 


we shall refer to the enlarged | i 


end view, Fig. 8. It will be seen that for the main 


10° in length, parses beneath the roller, the valve 1 : 
fully lifted, and then the roller passes down the incline, L, 
which extends for 25° of the circumference, and which 


th roller, from contsct with the cam, and leaves the valve 
Senshi Go te ate, The inclines, K and L, we should men- 
tion, are so formed that, on one hand, the val 





tn 
ial 


ri 
i 
3 
& 
¢ 


bEesEe 
HHH 
: 
4 
: 
i 


rfl 
ie 
i) i 
i 
ARTBHIE 


PF 


ar 
bettie 





boilers, each 28 ft. long by 6 f 

6 in. flues, each flue being tra 

‘The boilers are in 

het Of four boilers being connected to a steam chest 3 ft. in 


are of Bessemer steel. The plammer blocks for 


the acts on the roller, this incline 
= nnaee iets, © 1 giving to the main centre ry Sg be ee 9 pray eggs creel 
. Next the cylindrical portion, J, | columns, as shown in our engravings, cast-iron g 5 
the valve a lift of lin. Next 7 tending from this entablature to the ends of the engine 


serving to support the upper floor and carry the 
the radius rods of parallel motions. The 
rod, crank, and crank whaft, are of wrought iron. 


allows the valve to be gradually closed. Finally, there is | cami 
short incline © in length, which entirely @eleases | The #ywheel, which is unusually Heavy, to enable the en- 
no ~ gh = ion gine to ons centres smoothly when running at a slow 
is 4 a 


of segments led together in the 
way, rim has teetli formed in it on one side, 
; eoting Rte: teeth bel provided for turning the 


Slumn under the 

M to control the 

expe n gear already 

om the orate shaft by bevel pear. 

I ae by a tavelling crane of 

gh, it ene Relog wth that the men 

am platforms: Musig’ AE Hoth siies nearly 

: of the Sram Birders. By this 

’ pefawe is rendered but 

, quir : he ines to stand in, and 

bes act, thus teducing the height 
the tie beams of the roof. 

: by eight Cornish 

r, and with 3 ft, 

. Galloway tubes. . 

§ four in each, each 


_steatw chests of the two 
; pipe furnished with 
*pteam chest, this pipe 
‘ to the engines. The 
provided ¥ Mitings, and are worked 

at a pressure of 40 1b. per square inch. 

According to ‘the contract the engines were to 
be worked for 48 hours, performitig ordinary useful work 
with » consumption nét exceeding $ Ib. of coal per horse 
power per hour; but this duty has been far exceeded and 

ines are al a fine piece of work, and 
if erection having pro- 
im the working expenses. 


(and 65 ft. jong. 7 
5 . with, 


. 23 ft. 7 in. 


+» 52-1b. mean. 
eee 19,636 lb. 


ment 
punipe 
eee 


eont -theed out «++ 117.9 millions. 


February ... 
Marth ... ane . . 

These results were obtained after the single cylinder en- 
gine had undergone complete repairs and were in thorough 
working order. Altogether the saving of fuel effected by 
the new etigines has proved most important, and their 
economical performance has fully justified the adoption of 
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ENGINEERING INSTITUTIONS. 

Wirury the past few years the number of engi- 
neering associations has been augmenting, until 
not only does almost every branch of the profession 
possess its representative institution, but in diffe- 
rent localities are established independent centres 
to which engineers may address themselves, while it 
is a matter of custom for some of the most important 
associations to choose with each session a different 
district in which to assemble, in order that, with 
every recurring period, the advantages bestowed, 
or which it is assumed are bestowed by such a meet- 
ing, may be pax yr distributed. 

‘bat this multiplicity of associations acts most 
beneficially upon the profession there is no room 
for doubt. Not only Joss the more frequent ex- 
change of ideas and experience bring its 
advantages, but the good points of local practice 
become We pence er: the weak points gradually 
eliminated, and the prejudices engendered by igno- 
preg i g Bae at , reduced. A 
the publi reco’ special experience, the 
discussions consequent communications read 


by every class of the ession. 

It must not be forgotten, however, that there are 
some drawbacks to ~ to the benefits derived 
from these gregarious inclinations thus practically 
carried out. Engineering is a science developed into 
a traile; fai Whidh' a quads: suilhilibde th engnced. ond 
it requires little demonstration to show how readily 

meetings may be turned into 


a {pet 


are in which the tradesmau~ avowedly -outbalances 
the professional, and-these work on in their own way 
honestly and ares y : 

We have mentioned the British Association ‘as an 
insttiution in which, through laxity of management,’ 


the Mechanical been allowéd to be- 


paving ner smn it A ¢ 
ave somehow or other managed toslip 

mittee. It was only the other day at Liverpool 
ponte Peeters St Sees eee 
a paper midway during its perusal, an irregular 
eeding doubtless, but one. enforced . by the 
neglect of duty in the committee-room. It has in 
fact become a recognised belief that ay ee 
be passed fer reading before Section G. is re- 
edasan asy icati 


the Association, and it is more and more each year 
looked upon as the proper means of readily drag- 
ging into notice a new scheme or a novel invention 
a achemer or inventor wishes to. bring easily be- 
fore public notice. Have you a ten-year-old essay that 
has dine dodined by the Sletretary oll the lestioaten 
of Civil Bagineers? Clean the di prepared 
for it, retouch the essay, and send it to Section G. 
Have you a patent for aero-steam engines with which 
you want to make ineney ? Deseribe it at Section 


|G. Have you a scheme a are working at, ard 


wish to bring te notice? ionG. Andthrough 


all these dreary papers, these trade announcements, | j 


Great George-street, in the provintes, sits down in 
patience, and brings down the tone of its discussion 
to a provincial level. 

The Mechanical Section of the British Association 
has been severely and justly criticised in other 
columns than our own, and with justice. Asactually 
conducted, it brings not only itself but the entire As- 
— poate — — objects = that 

y are plainly implied by its title. jects 
are carried out in their integrity by the other 
sections, and there is no reason why that 
devoted to engineering topics should be excep- 
tion to the rule; on the contrary, there is every 
reason why the contribytions should be of the 
highest class, aiming, indeed, at a higher standard 


than the papers read before the Institution of Civil 


Engineers, for the latter deals with the practical | ¢ 


rather than the abstract. 
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tion of sugar is coneerned, the adyantage is so greatly 
and obviously on the side of the sagar-canc, that the 
decision against beetroot cultivation is arrived at as 
a priori w has i i 
considerable 


uice, accordin, fe We aregeen en hens Cogees a he- 
perfection inthe a of extraction. proper 
application -cane trash or bagasse 
ae a a bo canefields, but the 
actual use which is made of it in the colonies is for 
fuel, in many localities it forms the only fuel 
seer palleae tortie hcg sai snp Bed 
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sugar 
is, when delivered at 
sugar works in Europe, considerably higher than 
: of green sugar contained in 
the cane delivered in the factory of a West 
Indian sugar manufacturer. These are some of 
the principal elements which enable beetroot cul- 
tivation in Europe, within certain limits, to com- 
pete with advantage against the sugar manufacture 
of colonial cane plantations. In reviewing the 
different advantages and disadvantages of beetroot 
cultivation as compared with cane plantation, we 
have purposely avoided raising the question of 
yield from a given weight of the plant. In this 
reapect the present methods of cane extraction are 
sadly behind those applied to the beetroot. The 
best sugar mills at present hardly reach as high a 
yield as 70 per cent. of juice on the weight of the 
cane, leaving fully 20 per cent. of juice in the cane 
trash. ‘This represents an extraction of 77 per cent. 
of the sugar actually contained in the cane. From 
beetroot the hydraulic press extracts cbout 94 per 
cent. of the saccharine matter contained in the 
beet, and M. Robert's beautiful process of dif- 
fusion comes nearer to perfection. 

It is probable, however, that before long the 
diffusion process will find its way into the cane- 
growing colonies in a more extensive manner than 
has been hitherto the case, and will remove the 
disadvantages of insufficient yield. ‘The competition 
between sugar-cane and beetroot will then be upon 
a@ more advantageous basis, so far as cane is con- 
cerned, but it will still leave a wide fitid open to 
the competition of beetroot in Europe. In turning 
now to the different items of our calculation, we 
might be tempted to go to the opposite extreme, 
from the one established by popular prejudice 
hitherto, and to express the idea that cane cultiva- 
tion will become unable to compete with beetroot 
in the end, This, however, would be overshooting 
the mark. There is a limit to the economy of beet- 
root growing, and that is fixed by the quantity of 
pelp that can be disposed of as food for cattle. 

avery pound of beetroot sugar made requires the 
consumption of 2 lb. of pulp, and the proper pro- 
portion of other food with which this pulp must be 
mixed for cattle feeding. There is, Px Aha not 
much reason to fear that cane cultivation can at any 
time be extinguished by the culture of beetroot in 
Europe, although the competition of beetroot sugar 
will for the next few years exercise a considerable 
pressure upon colonial planters, a pressure which 
will probably revolutionise the entire system of sugar 
manufacture, and effect very beneficial changes in 
this long-neglected branch of industry. 








THE TREATMENT OF AURIFEROUS 
QUARTZ. 


Tue means adopted for the reduction of auri- 
ferous quartz, and the extraction of gold from it, in 
Victoria, have, it may justly be inferred, been 
brought to a state of great ection, when it is re- 
membered with how small a percentage of gold the 
mines of the Black Hill Company, described last 
week, are made profitable. The reduction of 
quartz is a comparatively recent industry, com- 
menced long after the easier labour of surface 
mining had been established, and at first not only 
were the means employed, crude and primitive, but 
the processes were very wasteful, and only such reefs 
were selected for reduction as showed the existence 
of gold in liberal proportions, such veins only as 
contained 4 or 5 ounces of gold as a minimum being 
considered worth working. In those early days the 
quartz, after it had been ) age was broken up 
under the hammer, and thi i 


[Lereregs 
abut 
iu 
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opposite the stamp was weighted, 
itself struck upon an anvil 

, Rude as these contrivances were, 
were nevertheless obtained from them, 
held their own for some time until the 
Budan stamps were introduced. These consisted of 
a series of wooden stamps, shod with iron, working 
in combination with heavy balls, free to move in the 
amalgamating in. This machine worked satis- 
factorily, but it was liable to gree ment ; it 
uired frequent repairs, and the quantity 

of | uartz — capable of reducing limited its 
application to the richer stones, rendered it 
unsuitable for meeting the increased demand for 
reducing apparatus, which the stimulus that had 
been given to reef mining had received. Invention 
was soon busily at work, and rapidly one improve- 
ment sancietel: another, stamping mills of a more 
effective character were erected by the different 
companies, until, at the present time, plant suffi- 
ciently perfect to accomplish the work oy em by 
r associations, such as the Black Hill Company, 
been produced. A few figures will show how 
great the advance has been in the machinery de- 
signed and erected for gold extraction. Thus, at 
the beginning, the cost of reduction reached from 
102. to 14/. per ton; four years later it had been 
reduced from 5/. to 8/.; later, again, the prices were 
reduced to 10s. a ton, and we have already seen 
what can be done with effective plant at the — 
time. So that, while in the early times only such 
quartz as showed a rich proportion of gold was 
worth dealing with, while even those sometimes de- 
ceptive in their quality failed in the end to repay 
the cost of reduction, it was found profitable subse- 
quently to work down 3 ounce stuff, then a quartz 
ielding 1 ounce per ton, and now stone containing 
ut 23 dwts. Of course, even at the present time 
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the top to receive it; the|i 





locality and facilities for working regulate to a con- 
siderable extent the minimum percentage it is pro- | 
fitable to work. Two pennyweights and a half, | 
which pay at Black Hill, are refused at Bendigo, | 
where 3 or 4 dwt. quartz are only just profitable, | 


the lowest average, It is, however, doubtless only | 
a question of time, for still further improvements 
to be made in the reducing plant, and the difli- 
culties that now present themselves in different 
localities to be removed. Then the wide extent of 
reef already known as gold bearing, and others 
which have yet to be discovered, will afford an in- 
exhaustible field to the labours of the miner. 

The actual process of reduction and extraction 
varies almost in every mill, and while each quartz 
crusher regards his own system as the best, the 
good results that are obtained by varying means 
yam | partly be owing to the famniliavi ity which 
each miner has of his own method. At the Atlas 
|Company’s mine, where the quartz contains per- 
}centages of pyrites, the stone is calcined, 
then placed anlar the stamps. The reduced quartz 
is then over the ripple board tables and 
copper plates into Chilian basins, where the amalga- 
mation is completed. The ripple tables consist 
of an inclined 
with grooves cut in them at short distances apart, 
jand filled with quicksilver. All the quartz, after 
| it has been crushed, over these tables, at the 








| lower ends of which are fastened the copper plates, | pans 
the fine from 


| coated with uicksilver, to catch 


the pulv quartz. The results obtained 


cord Works, however, results nearly as good were 
por pra d crrggiy —verghout ne “ae haw ipples 

plates. These are inclined es 
beyond the 


and they the minute i 


and at Inglewood ] ounce per ton may be considered | pa 


| arrested upon the 
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after it has pamsed over the plates, mixed with ;‘ 
silver. contents are into ot aera 
pow py te ber demey eae ol vee 


it 
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one, so as to make a series of steps, and give a slight 
fall to the material as it passed down from the 
stamps. In this the only qui 
quired is a little under the ae 9 Bn os. 
of blanketting is eve to pre- 
vent an undue ae of, débris upon it, the 
others are worked in six-hour shifts. The time, 
however, is variable, being by the amount 
of crushed quartz delivered from the stamps, for as 
the hy is retained in its slow downward progress 
by fibre of the drugget, all that is necessary is 
to prevent an undue quantity of mud accumulating 
upon the blanket, and prevent the surface from 
doing its work. When the druggeting is taken 
from the frames, the deposits are sore removed 
and washed in te barrels, each length having 
its own vessel. The washings are also kept separate, 
and placed each in its own revolving gama- 
ting vessel, where they are kept in motion of six or 
eight hours. The result of this process is to bring 
every atom of gold in contact with the mercury, 
and effectually to separate it. The greater pro- 
portion of the gold is, however, held in the stamp- 
ing, but the first or highest blanket table yields a 
considerable quantity, the second length gives but 
a trifling return, and the third is scarcely worth 
operating upon, giving only about an ounce of 
amalgam a week. Experience would appear to 
decide in favour of this inexpensive and simple 
process : indeed, it was found that out of 5 tons of 
the tailings from the stamp mills of the Bee Hive 
Company, only 8 dwt. of amalgam could be re- 
covered by the costly and finished plant of the 
Atlas Company, which, as we have seen, is pro- 
vided with the Chilian mills. Indeed the returns of 
six months’ working by the Bee Hive Company, 
during which time they crushed 3413 tons of quartz 
with an average yield of 14 dwt. to the ton, com- 
red most favourably with their previous working. 
To see, however, the perfection of economical 
and effective working, we must turn to the mines 
of the Black Hill Company. Originally they em- 
an hey —_ plates in conjunction with ripple 
tables and blankets, but the have been for a 
long while abandoned, and the blanket tables are 
stretched below the ripples. A small quantity of 
m is placed about every twelve hours into the 
stamp boxes, and the ripple grooves are also filled 
with it. Of the gold obtained by this 
cent. bd porn the stam 
absorbed u e rip 
on the blanbetting. ‘At the 
ings, ripple tables of a peculiar form are employed. 
The grooves are wide and deep the quahtity of mer- 
wa aaa is large, and all the crushed material 
is f through the quicksilver before it can pass off 
at the lower end of — this means the 
w 


FS 


plane, and from § ft. to 14 ft. long, | po: 
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to be reduced. On the other hand, sere ge | mills 
are especially adapted to poorer stones, where a 
large quantity has to be dealt with, and the greater 
proportion of gold which escapes the boxes and 
passes on to the blankets can be recovered by the 
ordinary method. It has been found that the use 
of hot water in the reducing mills produces better 
results than cold. In ont lonilitias as give to hand 
a plentiful water supply there can be little doubt as 
to the advantage of the blanket m working in 
combination with the crushers. If, on the contrary, 
the quantity of water available be limited, then the 
substitution of ripple boxes with mercury for the 
blankets is imperative. The stamping boxes should 
be provided with loose bottoms, or an undue propor- 
tion of gold would be carried over on to the ripples 
and blankets. It is absolutely necessary that the 
quicksilver employed should be retorted at frequent 
intervals, as it will not retain more - a certain 
uantity, and if surcharged the passes over 
oa is lost. Until recently it wa gran mace that 
frequent retorting was unn , filtration being 
considered sufficient, and iderable losses oc- 
curred from ignorance upon this point. 
Despite, however, the excellent results arrived at, 
a considerable waste of gold does often occur, as is 
evidenced by analysis of the tailings, and invention 
has been, and is Sone at work, devising means for 
descuing every atom of the precious metal. Suc- 
cessful as many of these plans have been upon a 
small seale, scarcely any of them have answered 
when put to the test ad every-day work at a re- 
ducing mill. One system, however, which promises 
well, been proposed and largely experimented 
upon with suecess. The principle is that of separa- 
tion by gravitation. A series of four boxes, each of 
the form of an inverted pyramid, are arranged close 
to the batteries. The two first of these are of the 
same size, the third has a capacity equal to the two, 
and the fourth is double the size of the third. The 
whole of the stuff, as it flows off from the battery, 
passes into the first and second vessels, and the fall 
of the “sludge,” from the battery boxes into these 
vessels, keeps —— — ox a constant motion, 
that helps to disengage the heavier particles of gold 
and quartz, and preciéitcte Wes we te belies, 
where they fall through a pipe, and are passed out 


upon ripple boxes with deep ves, the 
Kicksifver of which all the secterial ts , upon 
the method we have already described. The stuff 


flowing off the ends of these ripple tables falls into 
the third and larger box, where a precipitation of 
the finer particles takes place, and this residue is led 
off to pass over a second set of ripples, and again to 
flow into the fourth box. In this are contained the 





finest atoms of gold, and these are arrested by silvered 
plates of copper, placed in the box at angles, so as 
to intereept particles which are either floating 
on the surface, or slowly settling to the bottom. 
In addition to these means, blankets also could be 
added. It is evident that there are many advan- 
us features in this plan. It is inexpensive and 
-acting, whilst the results obtained from it have 
been remarkably 
The presence of pyrites in gold quartz is a fruit- 
ful cause of waste, and calcination of the stone has 
been tried to disengage them, as well as to soften 
the quartz and make it easier for crushing, but 
without much success. At many of the workings 
a great and constant loss ensues from this cause, 
and but little has been hitherto done to effect the 
saving. Nay, more, many reefs profitably rich in 
Ce ees ae of pyrites to admit of their 
ing worked, while others worked at certain levels, 
have to be abandoned because the pyrites increase 
at at low levels. It would, ever, seem 
probable that a means could be adopted of separa- 
ting the pyrites after the ore was crushed, mecha- 
nically and by gravitation. And indeed the ap- 
tus just described effects the object partially, 
t a perfect means yet remains to be introduced. 
It need scarcely be said that when this shall be 
done, the prospect of 
will vastly increase, while the enormous accumula- 
tion of tailings at the different mines will yield a 


handsome profit upon the labour and outlay of|n 


re-working them. 








AMSTERDAM SHIP CANALS. 
Unpver the above heading may be classed the 
Helder, or Great North Holland Canal, constructed 
for first-class merchantmen and fifty gun-frigates, by 


Mr. Blanken, during the years 1819 to 1825; and |i 


the North Sea Canal now in of excavation, 
under the direction of Mr. Hawkshaw, C.E. The 
object of the present article is to give a short de- 
iption of these two 


tive, that in 1738 i 
was carried on to a 
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also laid on the same dyke. The slopes on both 
sides of the roads are 24 to 1, running down, or 
ending landwards, on an inner bank 6 ft. wide. The 
total cost of this canal was about 1,500,000/. 
The North Sea Canal project has been 
for the purpose of cutting a canal the 
to 


following March, works 
were actually commenced, and several hundred 


forward for some time rapidity. 

oT and ae choos ed “on, a 
1867 1868, to a t 
fart end although the 

works continued to be carried on, it became evident 
that the undertaking would be involved in serious 
difficulties if its financial were not rendered 
more secure, Under these the whole 


question was laid before the Dutch Government, 
ho, in consideration of the importance of the works 


w 

to the a — in 1868, an absolute 
guarantee to whole of the remaining shares of 
ee re ne Sor 





to be completed in 1917. 
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portion of the submerged ion of the 

, ; excavation is being rapidly formed from 
the Tj to the North Sea, through the intervening 
sand bills, and outside this piers built of large con- 
erete blocks are in progress, which will extend 
about a mile into the sea, and enclose within them | 
an area of about 200 acres, which will be dredged) 
to the h of 24 ft. below low water. The canal | 
will alao-have three locks at the North Sea entrance | 
—a little eastward of the harbour. The canal will 
have a width at the bottom of 88 ft., which is 16 ft. 
wider than the Suez Canal; a width at the top of 
195 ft.; anda depth of 23ft. The locks will be) 
wide enough to admit ships of the largest class. | 
‘The whole of the works are expected to be com- | 





pleted by August, 1876. 


—_——— ~ 
———S—————— 


RAILWAY BRAKES. 

We publish on page 259 of the present number a 
letter from Mr. William Naylor on the subject of 
railway brakes, which will be read by many of our | 
readers with much interest. Mr. Naylor has for 
some years past paid cousiderable attention to the 
action of brakes and otherarrangements for retarding | 


railway trains, and the system of continuons brakes | 


lately inspected the models, is a very promising | 
one, As we intend shortly to illustrate these plans | 
fully, we shall not enter into any description of | 
them here; but we may state that we understand | 
that Mr, Naylor has made arrangements with a) 
contractor to make his brakes and work his patents, | 
and that he and this contractor have jointly made | 
an offer to a railway company to fit the brakes to a} 
train at their own expense, undertaking also to re- | 
move them and restore the train to its normal | 
condition, free of eharge, in the event of the brakes | 
not fulfilling the tests mentioned in Mr. Naylor's 
letter. Under these circumstances we hope that 
Mr. Naylor's system will soon have a complete | 
trial. As our railways become more and more | 
crowded by trains, the question of how best to pro- 
vide ample brake power becomes of increasing im- | 
portance, and we are glad to direct attention to any | 
improvements tending towards the attainment of | 
the desired end. | 





; 

THE TABLE BAY HARBOUR. j 

So early as 1819 the improvement of the harbour ac- | 

commodation at Table Bay was proposed, and between that | 
date and 1856 a number of plans were suggested, but all 
of them fell to the ground without any practical step being 
taken in the matter. In 1856, however, a Captain Veteh, 

of the Admiralty, prepared plans for a harbour and docks | 

in the bay, and those were submitted to the approval of the | 

heme Government. After mature consideration, the pro- | 


position was abandoned, and it was decided that the con- | , 


struction of the works wasa matter concerning the colonists 
themselves, and for which they should provide the money. 
Acting upon this suggestion, two years later a Bill was | 
passed through the Cape Legislatare, giving power to the 
Government to constract an outer breakwater as a com- 
mencement. Cuptain Vetch, who continued to be one of 
the most active agitators in the matter, withdrew ‘his 
scheme in favour of a cheaper one submitted by Mr. J. 
Coode, who was subsequently appointed engineer-in-chief. | 
After passing through the various troubles inseparable 
from any colonial scheme, the preliminary difficulties were 
arranged, and on the 17th September, 1867, the first truck 
load of stone was tipped into the sea, on the site of the | 
breakwater, by the Duke of Edinburgh. 
The arrangement of the docks aad harbour will be under- | 
stood by reference to the plan on preceding page, where it | 
will be seen that the breakwater runs out from the shore in a 
north-easterly direction. Att present the length is 1870 ft, | 
from the old high-water line, but its ultimate length will | 
be 1000 yards, affording protection to all vessels lying in| 
the harbour, though at present ships well in shore are fully. 
protected, The breakwater was formed by tipping stones | 
from wagens running overhead upon a timber staging, built | 
partly of pine and partly of native wood. The tipping | 
wagons were of iron with flaps at the bottom, through which | 
the load was dropped into the sea. Two engines were em- | 
ployed in hanling the trucks, one of them having been built | 
at the dock works, and being the first locomotive constracted | 
in Seath Africa. During the busy season, from 600 to 700 
tons of slate rock 
water, which is m 
side, the contour 
action of the sea. 


| given by the unequal quality of the foundation, the ground 
| having to be removed to a considerable depth im many 


| executed by Mr. J. Coode, with the assistance of Mr, A. T. 


the base is about 300 ft., and the level of the top is 27 ft. 
above high water. “The present head fs protected by blocks 
of concrete weighing from 30 to 70 tons each, and a similar 
protection will be given to the end as the work of extension 
advances. A road is formed on the top of the breakwater, 
and a railway ruus out from the shore to the head. 

The outer basin shown on the plan lies in a sweep of the 
shore at the land end of the breakwater, from which, om the 
south side, a jetty is built to protect it on the east. The 
jetty is built of timber framing, which is filled with stones; 
it is 15 ft. wide at the top, and bailt with a batter on each 
side. The area of the dock is 6 acres, it is 800 ft. long, and 
400 ft. wide, and the depth at low water on the east side is 
19 ft., decreasing to 9 ft. on the west side of the basin. The 
entrance, which is 150 ft. wide, forms also the entrance to 
the inner basin, but this width is contracted to 100 ft. be- 
yond the west side of the Outer Basin. The Inver Dock 
has an area of 10 acres, is 1100 ft. long, and 510 ft. in its 
maximum width, reduced at the south ead, as shown upon 
the plan. The southern side of the entrance is protected by 
a timber jetty strengthened by stonework. The quay walls 
are of stone work coped with granite, and they were built 
within cofferdams. On the western side the wharf wall is 
carried on arches, as the foundations were found unreliable, 
On the other sides of the basin also considerable trouble was 


places, and the excavation filled with brickwork. The 





depth of water in this dock is 30 ft. at high water, and the 
wharf walls are about 8 ft. above this level. As shown in 

the plan lines of railway are laid along these quays on the | 
east side, which connect with the Cape Town and Wellington | 
Railway. A slip and graving dock will fornva part of the 


templation, and will occupy the position marked I upon the | 
plan, It will be 420 ft. long and 90 ft. wide, the entrance 


would also be divided by a caixson into two chambers when 
small vessels were brought in. On the north side of the | 
Inner Basin are three goods’ sheds, marked D D on the! 
plan. They are 140 ft. long and 34 ft. wide, while others | 
of the same length are on the east side, representing, col- 
lectively, storage room for 7000 tons, | 

There were employed upon the work a force of 720 con- 
viets and 250 free labourers, while the auxiliary power con- 
sisted of the two locomotives before mentioned, two winding 
engines, three pumping engines, and a steam crane. 

As we have already stated the work was designed and 


Andrews as resident engineer, and the total cost will be 
under 390,0001, of which 382.0902. have already been ex- 
pended. This amount is, however, independent of the cost 
of convict labour. 

The decks were opened for business on the 17th of .May 
last, but the ceremony of inauguration was reserved for the 
6th of July, when the Duke of Edioburgh, who had assisted 
at the commencement of the work, had signified his intention 
to be present, A further postponement of a few days, how- 
ever, took place, and on the 1ith of July the works were 
declared open, and received the name of The Alfred Docks, 


NOTES FROM THE NORTH. 
Graseow, Wednesday. 
Glasgow Pig-Iron Market.—Since Wednesday last 

has not been any material alteration in the price of pig iron, 
but there has been a slight decline. On that occasion the 
prices were 5ls. 4d}. cash, and 5is. 8d. one month; yester- 
day's prices were 5ls. to 5is. Ijd. cash, and Sle. 44d. one 
month, and at these prices a good many thousands of tons 
hanged hands. The market has been quiet to-day, sellers at 
closing 51s., 14d. buyers 51s. 1d., but no business has been 
1. The most important feature in the pig iron trade 
during the past week has been the tendency to some advance 
in the price of several of the ial brands, in consequence of 

a continuous demand for for exportation. 
No. 1 is quoted 57s. ; Langloan at 5%s.; Coltnoss at 62s, ; No. 1 
G.M.B. is quoted at 51s. Od.; and No. 3 at 5ls, 3d. The 
shipments for the past week amounted to 14,383 tons (9041 
foreign, and 4442 coastwise), against 11,647 tons in the 
ing week of last year. The deliveries for Prussian 
porte are likely to continue for several weeks, in uence of 
the advaseed state of the ssason éad thie lowness of the stocks 
in the district. There is also a slighty inerdased delivery 
from the stores for several brands by the low price of 
warrants com with the price which the makera are 
asking. The trade maintains a varied and somewhat 
active position, and consumers do not complain of any serious 
want of orders for the remainder of the year. During the 
last few months the number ef furnaces in blast in Scotland 
has gradually declined from 135 to 129, the number now in 
blast. At the end of the past month the stock of pig iron in 
Connal and Co.'s stores was 410,192 tons, with warrants for 


401,000 tons; and in the Canal Co.'s stores, 18,985 tons, with | _ 


warrants for 17,350 tonsa. 


being sa 





: ; . | | to 400 eubie feet owing to the sup 
which he has himself designed, and of which we | joing 65 ft., and the depth of water will be 27 ft. The dock |to the millers on the South Esk he 


Water Famine in Edinburgh—The people of Edinbergh 
have now reached « serious crisis in their water supply. 
They are entirely t upon the springs on the north 


| Cape Town Harbour Works; the first ig fidlehed, and is iside of the Pertiae i Hills, = a the reservoirs were 
| capable of receiving a 1500-ton strip ; the second is in con- | several days ago. 


The amount which the springs yield is 
about 460 etbic feet per minute, and that amount is reduced 
supply which has to be given 
rom the Crawley Spring 
It cannot be expected that a supply of 400 cubic feet per 
minute is-equal to the demands of a city which was capplled 
with 1000 eubie feet per minute during last winter and 
spring. Many of the steam engines are standing i 
want of water. All the men have been paid from one 
large engineering establishment solely for want of water, 
n= | they are now idle, notwithstanding that there is plenty 
of work for them to do. The water-butts of the city are 
being pressed into service to convey water from the eanal for 
use in cleansing purposes, and for the supply of steam power. 
In many parts of the city the poorer le more especially 
are in great straits. 
The New Graving Dock at Dundee.—The harbour en- 
ineer of Dundee has reported on this subject to the Harbour 
rustees in the following terms: “I beg to , in terms 
the 
ions, daglioste 
copies of which, with submit. The 
total cost, according to these plans, | estimate to be 33,000/., 
exclusive of engine, pumps, caisson, &c.” The plans and 
specifications were laid before the meeting of the Harbour 
vard on Monday, — considered. After ——— it 
was agreed to get ifications printed, that Mr. 
Herbertson be employed to make the necessar 
ments. It was agreed that the above specificati he 
revised by law tof Trust. It was also agreed that Mr. 
Thomas Biljot Harrieve, Lopdow; whom failing, Mr. James 
Leslie, Edinburgh, be named as the arbiter in the contract. 
Aberdeen Harbour Works.—At the usual monthly meet- 
ing of the Aberdeen Harbour Board on Monday last, there 
was one ag by Mr. Cay, harbour 
engineer, ing the eee be adopted in the construc 
tion of the new South “e. which is ae entered 
upon in the ensuing spring. It was reported likewise that 
the Public Works Gousminioners had agreed to give a loan 
of 100,0001. for the new harbour works. 


Root’s Blower in Glasgow —This useful blower is now 
coming into most favourable notice in Glasgow. Messrs. 
D. Y. Stewart and Co., the well-known ironfounders, 
will have one in use for their cupolas in about a month. 
pean te ty and Sons have just commenced to use 

w is % 








NOTES FROM SOUTH WALES. 
. i. Papo me Wednesday. 
The Welsh Ii 'vade.—. preliminary meeting 
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JIE VILLEPIG 
We anne: illustrations of 


wings, it will be seen that the ap- 
Castrastion. It consists, in the 


ifs 
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. At ite lower extremity the screw has a 
ed, which slides up and down within the 
standard, and which affords to the serew an additional sup- 

ort. The parts just deseribed constitute the stationary or | 
aed portion of the apparatus, to which is attached a move- 
able metal collar or mog shown to an enlarged scale at E, | 
Fig. 2. This collar or ring may be tightened or loosened at | 
re by means of the screw and nut at F, and when loose | 
it slides along or revolves around the standard, A. In con- | 

nexion with this collar, and fixed to it by a very strong 
comiea) joint, G, is a malleable cast-iron box, H, containing an | 
t which we shall describe presently, designed to 

act as a brake to the screw, which passes through the box. 
To the screw last referred to is fastened at one end (see Fig. 1) | 
by means of a socket attached to it, the cutting instrument, | 
auger, or drill, 1, and the screw takes at its other end a | 
ratchet or other handle easily turned by manual labour. } 

The mechaniem contained within the malleable cast-iron | 
box already referred to is shown in detail by Figs. 5 and 4, 
and is as follows: K,K, are two small metal brake drums, 
encased on their circumference in leather, and rigidly fixed 
on the same spindles as two worm wheels, L, the main screw, | 
M, of the cutting instrument passing between these worm 
wheels and working in gear with them. By means of a smal! 
lever, N, attached to a screw acting on the compressor brakes, 

a can be exerted on the brake drums sufficient 
either wholly or partially to prevent the worm wheels from 
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THE VILLEPIGUE PERFORATOR. 


being turned by the action of the screw passing between | / 


them, the effect of this arrangement being to produce such | 
an amount of friction as renders the progression of the screw | 
with its drill proportionate in each qase to the resistance of | 
the materia] to 7 i One of the spindles above re- 
ferred to can be to turn by a key, and by so turning it | 
the screw and cutter can be wit wn or advanced instan- | 
taneously. In some forms of the perforator the arrangement | 
of feed gear we have described is modified in its details, but 
the principle on whieh it acts remains the same. 

An important feature in the perforator is the form given 
to the augers or drills. These drills are twisted throughout 
their length, so that they effectually clear the hole of débris, 
the twisting being effected by a special machine which has 
been contrived for the . Of this machine we may 
probably give a description at some future time ; meanwhile 
we only remark that it is of very simple construction, 
and that it effects the twisting of the drills with great ac- 
curacy and rapidity, and at a very moderate cost. ‘ihe form 
given to the point of the drill varies according to the ma- 
terial to be bored, and the best form has in most cases to be i 
determined by experience. In the Cleveland ironstone good 
results have been obtained with the point shown at J, Fig. 1, 
while in coal a point closely resembling that of an ordinary 
auger has in many cases done the best work. We have our- 
eelves seen a hole 1} in. in diameter bored through a block of 
Portland stone 8 in. thick, in 72 seconds by a drill of the 
latter form, while the same drill also bored a hole in hard 
Carnarvon slate at the -rate of 5 in. in 34 minutes, or nearly 
1é in. per minute. In both cases the perforator was worked 
by one man. In the tableson the preveding page we give par- 
ticulars of the trials of the Villepigue perforator lately made at 
seve ral collieries, and we have for the purposes of comparison 
added to the results notes of the rate of working under similar 
conditions, which are obtained by the use of jumpers in the 
ordinary way. A comparison of the various results with 
those attainable by the mode of operating usually resorted 
to is eminently in favour of the perforator, and the tool is 
one which appears caleulated to do good service in all cases 
when the material to be pierced is such that it is not too 
hard to be cut by the augers, and where an abutment can be 
obtained for the standard, by which the boring apparatus 
proper is carried. For boring holes in the roofs of drifts, &. 
——& position in which the ordinary jumper has a very low 
efficiency —it appears particularly applicable, and it is thus 
ealeulated to do good service in mimes, where the roof has to be 
ripped down to obtain sufficient headway for the tramways, 
&c. The details of the apparatus are of good ortions, 
and are well calculated to withstand the rough usage to 
which they are liable to be exposed in underground work, 
while the method of fixing adopted is a very convenient one. 
Ab ey the arrang t p many excellent features 
which will lead us to watch with interest the results of its 
employment on an extended scale. 

Corgpova Exutsrrios.—In order to give foreign exhibitors 
more time to complete their arrangements, the o 
this exhibition has now been deferred until March ios, 1871. 
Spe ceaeen Cn some, house, nésendltnien that the trials 

oenen mares should made previously, and 

for space from intending British exhibitors 
be immediately to Messrs. J. M. Johnson 
and Sons, of Castle-street, Holborn. 








InTERNATIoNAL Exurettion or 1871.—Artists, manu- | 
facturers, and others who have not expressed their desire to | jab, and will probably be turned to account some day. The 
be admitted as exhibitors in 1871, are requested to do so | other Indian earth oils known are those of Burmah. 


before the 10th of November next. 


Tue tate Prorrssor Mitier.—In the late William 
Allen Miller, M.D., F.R.S., Professor of Chemistry in King’s 
College, London, whose death was announced yesterday, 
chemistry has lost an accomplished votary and an effective 
teacher. Dr. Miller died of epupleny on the 30th ultimo 
at Liverpool, whither he had gone to take part in the 
"eager ag of the British Association. Dr. Miller was 
t at Ipswich on the 17th of December, 1817, and 
in his twenty-fourth year he became assistant to the late Mr. 
Daniell, professor of chemistry in. King’s College, London. 
In 1844 he co-operated with his master in the publication of 
& paper on the “ Electrolysis of Secondary Com ds.” In 
the following year he was elected a Fellow of the Royal So- 
ciety, and succeeded Mr. Daniell in the chair of chemistry in 
King’s College. His chief work at this time was his paper 
on the “Spectra of Certain Vapours,” published in 1845. 
In 1849 he again came before the scientific world with a pa 
on the “ Atomic Volumes of Organic Liquids.” From this 
date his time appears to have been chiefly absorbed by other 
than purely scientific subjects. He held the posts of treasurer 
to the Royal Society, president and afterwards vice-president 
of the Chemical Society, and assayer to the Royal Mint, 
besides being member of the Science Commission. His 
later contributions to the scientific periodicals were a paper 
on “ Transparency,” in the Journal of the Chemical Society, 
some “Analyses of Gutta Percha,” and a “Treatise on 





of | Potable Water.” In conjunction with Mr. Huggins he in- 


vestigated the spectra of the fixed stars. He is known to the 
educational world by his voluminous and Mapes sen 
“ Treatise on Chemistry,” in three parts, which origi y ap- 
from 1855 to 1857, and which has already 
several editions. Several candidates are in 
a for the professorship he leaves vacant.— Pall Mail 
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Petrotev™ 1s Inpt4.—Petroleum is found in the Pun- 


Beterays Steam Navicatiox.—It is proposed to establish 
a line of postal steamers between Antwerp and New York. 
Tenders will be received in connexion with the enterprise 
up to October 15. 


Tue Parasa.—A project has been brought forward for 
opening out the Upper Parana to steam navigation. Now 
that hostilities between Pa y and Brazil are at an end, 
it may be hoped that a brighter future is in store for the 
Paraguayans. 

Mysore State Rariwars.—Surveys are being made for 
these lines. Captain Lindsay and an assistant have been 
surveying a proposed line from Bangalore to Hassan, and 
Mr. ws A any C.E., has been similarly engaged between 
Mysore and Bangalore. 


Merropotrtay Raruway Farzgs.—It is intimated that 
the reductions which have at various times been made in the 
fares on the Metropolitan Railway have proved so satisfactory 
that the directors loss decided to make another important 
move in that direction, commenceing on the Ist of next montb. 


Inoy Waerets ror Guy Carriages.—We understand 
that our military authorities, and eminently Sir Henry 
Storkes, K.C.B., have been devoting their attention to the 
improvem¢nt to be effected by the introduction of iron in 
fo yy Sout rrveag wooden whee 









































































































Brougham-road, Dalston, patent the arrangement of dry 
meter, described and illustrated by us on page 31 of our 
it volume. 


(No. 8218, 84) Nosh Shaw, of Ean Claire, U.S., 
patents an impracticable form of water grate for steam 
boilers, this consisting of one or more tortuous pipes con- 
nected at their ends to the boiler, Mr. Shaw speaks of a 
water grate in his specification as if it was a great novelty! 

(No. 8224,10d.) Alexander Carnegie Kirk, of Glasgow, 
patents improvements in the construction and arrangement 
of vertical retorts, such as are used for the distillation of 

oils, &c. 

(No. 8229, 1s. 2d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Alfred Ely Beach, 
of Stratford, Fairfield Country, U.S., some impracticable 
methods of transporting letters, parcels, &c., through pneu- 
matic tubes. Mr. Beach appears to be impressed with 
idea that an ordinary letter or parcel can be blown through 
a pneumatic tube of any ordinary length without trouble, 
and without placing it in any casing or carrier, and his 
plans are founded on this notion. 

No. 3236, 4d.) Fleeming Jenkin, of Fittis’s-row, 

burgh, patents a plan for diminishing the cost of sub- 
marine telegraphs by making deep sea cables with a con- 
tinual alternation of strong and weak sections, so that while 
the entire length is fit to be laid without risk, only compara- 
tively short portions are fit to be recovered by grappling or 
hauling back. 

(No. 8240, 8d.) Frederick Bernard Deering, of Victoria- 
street, patents a form of stand for rock-boring machines, the 
principal feature in this stand being that it is so constructed 
that the men can pass under the machine and clear out the 
débris without difficulty. 

(No. 8247, 44.) James Palmer Budd, of Ystalyfera, 
near Swansea, patents modifications in his method of treating 
cast iron described on page 230 of our eighth volume. These 
modifications consist in stirring or rabbling molten cast iron 
in shallow pans with hematite ore, spathose ore, nitrate of 
soda, oxide of manganese, or other similar oxygen-yielding 
substances, and. then puddling the refined metal so ob- 
tained. 

(No. 8253, 48. 6d.) John Martin Rowan and Thomas 
Rogers Horton, of Glasgow, patent a variety of forms of 
water tube marine boilers intended for working at high 
pressures, and also various tsof compound marine 
engines. It would be impossible for us to describe these 
plans briefly. 

No. 3264, 1s.) Samuel Chatwood and Robert Kenyon, 
of Bolton-le-Moors, patent an arrangement of self-feeding 
firegrate which would require to be fully illustrated to describe 
it clearly. 

(No. 3265, 10d.) Oswald Rose, of Bolton, patents a 
form of piston in which the packing rings are tightened by 
wedges, which it is intended shall be forced outwards by 
the difference of pressure existing on the two sides of the 
piston, The arrangement is objectionably complicated. 

(No. 8266, 1s. 2d.) Gray Deniston Edmeston, of Preston, 
patents an ingenious arrangement of valve gear for “dead 
blow” steam hammers, which we may perbaps illustrate at 
some future time. 

(No. 8267, 1s. 104.) William Gorman, of Glasgow, 
patents various forms of furnaces including modifications of 
that illustrated by us on page 378 of our eighth volume, and 
also methods of calcining and partially reducing iron ores 
in retorts and close vessels. The patent also includes plans 
for driving blowing fans by steam wheels. 

(No. 8272, 8d.) George Henry Hannaford, of 38a, 
Finsbury-place South, patents arrangements of locking 
gear for railway switch and signal levers, this gear being 
arranged so as to lock the catch rods and spring tread 
bolts. 

(No. 8282, Is. 4d.) William Richardson, of Oldham, 
patents arrangements for actuating cut-off valves for steam 
engines which it would require drawings to explain clearly. 

(No. 8283, Is. 2d.) Henry Houldsworth Grierson and 
John Macvicar Rigby, of Manchester, patent modifications 
of Mr. J. E. Holmes’s stone-dressing machine, illustrated by 
us on page 489 of our sixth volume. It appears to us that 
in the arrangement proposed by Messrs. Grierson and Rigby, 
the tools will not have that peculiarly effective “ nibbling” 
action which is a distinguishing and important feature in 
Mr. Holmes’s plan. 

(No. 3284, 6d.) James Henderson, of Bishopstone, 
patents subdividing particles of crushed ore into given 
sizes, and subjecting them to the action of heat separately 
in a furnace, so that the whole of them are operated upon 
or calcined to the same degree. 

No, 3298, 1s. 4d.) James Grafton Jones, of Blaina, near 
Newport, patents the apparatus for breaking down coal, 
Hlustrated and described by us on page 432 of our last 
volume. 

(No. 3302, 84.) William Srigley, of Burbage, near 
Buxton, patents a wonderful scheme for obtaining 
“motive power by forcing air, gas, water, or other fluid 
through a passage or through passages winding a number of 
times round a central axis.” Says the hopeful inventor : 
“It is intended that the force stored up in the acting 
medium shal] be exhausted during the passage through the 








ils. 

(No. 8306, 84.) John Goodjer Garrard, of henge 

Stortford, patents an arrangement of buffer 

resisting medium is foe ay Segh pn ym Pa 

This piston is composed of a disc of elastic 
one 
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would be subjected, and we fear that Mr. Garrard’s buffers 
will only share the fate of the many buffers of a similar 
class which have preceded them. 

(No. 8307, 10d.) William Niell, 
arrangement of blowing engine. main 
plans, he states to be “ the use of slide valves, and to prev 
the air which has been compressed from escaping at 
outlet. For this purpose 1 employ apparatus whereby 
air passages are closed when the piston arrives at the e 
of its stroke, and by which the said valves 
a portion of the return stroke has 
the inlet and outlet passages are 
pose that Mr. Niell intends to adjust his 80 
that the opening of the slide valves for the admission air is 
delayed each stroke until the air 
in a compressed state at the termination of the previous 
stroke has expanded down to the pressure of the external 
atmosphere. 
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THE “JANUS.” 
To rus Eprror or Exoinegrine. 

Sin,—You have already described in your pages a double 
bogie engine, built according to Mr. Fairlie’s plans by Messrs. 
William Mason, and Co.,'of Taunton, Massachusetts. About 
this engine, which I have just examined at Taunton, I beg 
to say a few words: 

The side elevation of the “ Janus,” which you published 
at page 35, vol. viii., conveys a pretty good idea of what 
the engine looks like (except the chimney stacks, which 
have been fitted after American fashion with voluminous 
“spark arresters”); but neither drawing nor writing will 
suffice to tell how thoroughly well designed and made the 
engine is indeed, and how prepossessing she looks. Sym- 
metry, simplicity, and good arrangement are 
features of most of Mr. Fairlie’s designs, and in modifying 
them according to American notions, Mr. Mason has been 
certainly rather improving on the original plans, Among 
the more important details, which emanate from the enter- 
ptising American maker, I notice the steam pipe arrange- 
ment, the bogie pins, and the mode of “balancing” the 
bogies. The steam pipes, I am told, give no more trouble 
than in any ordinary locomotive engine; the bogie pins 
are large hemispheres, efficiently lubricated, and the bogies 
are balanced by a neat combination of rocking shafts and 
springs. 


Cireumstances did not allow me of seeing the engine | }, 


under steam ; the faveurable reports, however, I had from 
several sources on this side of the Atlantic, go far to estab- 
lish the perfect success of recent trial trips. Some incon- 
venience was caused by the injectors not working 


y 
on account of the high temperature of the feed-water, | . 


carried in the side tanks; a donkey pump has consequently 
been added, placed horizontally on the firebox casing. 
In conclusion, I cannot avoid saying something as regards 
the weight of the engine, which is given by you to be 54 
tons in working order, and about 44 tons per wheel. Now 
the exact weight has not been ascertained as yet, but 
judging by the general dimensions of the en, and the 
large capacity of her water tanks, the full weight cannot fall 


much short of 70 tons. I understand, it is owing to this | and 


great weight, that American railway managers, having to 
deal with a very inferior permanent way, have been some- 
what reluctant to give the “Janus” a fair trial. At all 
events, the engine is still at Taunton, and about to be ex- 
hibited on a siding adjoining the erecting shops. 
I am, Sir, yours faithfully, 
A. Brunner. 
Trenton House, Boston, U.S., August, 1870. 





LIGHTNING AND TELEGRAPH WIRES. 
On the Mode of Action of Lightning on Ti and om 
a New Method of Constructing Telegraph oad 


By 8. Atrrep Varury, Assoc. Inst. C.E. 

Is the early days of practical electric which 
say be enid (» dake frome the oof the kinotse 
Telegraph Company in 1846, protectors to protect 
the coil wires were in 

The general type of the protectors employed may be de- 

° read before Section A of the British 
«an Association, 
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commutator barrel is also a solid piece of metal, and 
the contaet springs are so arranged that, however roughiy 
the instrument may be handled, they cannot be subjected to 
more than a definite limited amount of strain. 

2. The magnetic needles inside the coils are made of soft 
iron instead of maguetised tem steel, and these aro 
a SS eee permanent magnets in 

‘eet iro nein sre inane only by viru ofthe 
permanent magnets in their . influence 
powerful currents induced can be mo- 
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With a tension of, say, fifty Daniell cells, no « 
i i the dust of blacklead or 


h which the electric 


When the tension was still further increased to six or 
he author found the electricity would 
the other through a considerable in- 

the ordinary dust which we get in our rooms, and 

is chi of minute particles of silica and 

with more or less carbounaccous and earthy 

matter offers a very free to 

, as is indicated by the following experi- 

a dered blacklead 

and powdered wood charcoal into two small crucibles; no 

current would through these masses of powder whilst 

jar Rang: however close the poles were approached, 

without actually touching. The battery employed in this 
experiment was ouly twelve cells. ' 

he crucibles were then heated to a red heat, and electricity 

freely passed ay the heated powder, and on testing the 

resistance opposed by the heated particles, placing the poles 

1 in. apart, and employing only six cells, the average re- 

sistance opposed by the blacklead was only four - 

sociation units, and that opposed by the wood charcoal five 

units.® The average resistance of a needle telegraph coil may 

be taken at 300 units, or ohms, as they are now termed. 
These observations go to show that an interval of dust 


rt of the resistance opposed by « n 


in the following way : 

Two thick inetal conductors terminating in points are in- 
serted usually in a pote of wood. These points approach 
one another within sbout 7,th of an inch in a chamber cut in 
the middle of the wood. 

This bridge is placed in the electric circuit in the most 
direct course whieh the lightning can take, as shown in the 
diagram, Fig. 1, and the space separating the two points is 
filled loosely with powder, which is placed in the chamber, 
and surrounds and covers the extremities of the pointed con- 
ductors. 


The powder employed consists of carbon (a conductor), 

and « nen-conducting substance in a minute state of division. 

what must follow when light- 

ing in view well-established laws), 

te Spans & 
telegra, Ly momen! '. occu be 
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eloped in the cores than in needle telegraph coils, but a 
very sensible time is occupied by the soft iron cores 
from the normal to a magnetised condition, and when the 
line wire of such a circuit is struck lightning, the ten- 
of the secondary current developed by the demag- 
netisation of the line wire is to magnetise the soft iron cores. 
The momentary resistance these cores » to magnetisa- 
tion is very t ; the demagnetisation o line wire, there- 
fore, soatein sua slowly, the electricity generated by the 
isation being of a definite amount, the tension of the 
ary current is | |e wr reduced im accordance 
with the time oceupied by the demagnetisation, and the coils 
are not so liable to be fused. The retardation whieh the 
isation of an electro-magnet opposes to the demag- 
netisation of another one is well known, and is explained in 
“ Oulley’s Handbook of Electric Telegraphy,” page 210. 
The author refers to it because he is most anxious to advance 
only that which is the result of his own direct experiment, 
or is based upon well-established laws generally aceepted by 
leading electricians. The action can be better illustrated 
a diagram, Fig. 2. which represents a Morse telegrap 
circuit having a lightning protector connected to it. 

The line wire of a telegraph circvit is only a continuation 
of the coil wires, and is rendered magnetic in the same way 
by electric polarisation, the chief and almost the only differ- 
ence being that im the coils the magnetism is concentrated 
in a much smaller space. The force of the lightning may be 
regarded as irresistible, and if there were no other channel 
excepting the convolutiors of the electro- magnets, it would 
pass through them. The lightning magnetises the line in 
its passage, and leaps the space ee the points of the 
protector, as the easier course, and does not magnetise the 
electro-magnets. tisation of the line wire, which 


always takes time, and which can be retarded, follows, and 
i i 1 soa the resistance which the soft iron cores oppose to the assum p- 

t i of carbon op about yt 
— oalle tieauat coil. 
led to construct 


tion of the magnetised condition, does retard the demagueti- 
sation of the line wire, reducing the tension of the secondary 
current. 

Needle telegraph coils not having « mass of iron in them 
to be magnetised, demagnetisation of the line wire follows 
much more quickly ; the secondary current is more intense, 
and the coils more often suffer. 

We have now to consider the behaviour of the lightning 
bridge in a circuit struck by lightning. 

The lightning finds in ité direet path, not wr are air, 


Ee 


ii 
t 


eSF 


among the apparatus specified, samples were requested 
< sone tele . ee mye , lage iron needles, ren- 
magnetic by uction permanent magnets. 
This may be regarded as the first official ion of in- 
duced coils. Samples of coils of forms 
having induced, magnetic needles were submitted by the 
leading manufacturers; the construction designed by 
author was, however, found to be the most sensitive 
those submitted. It was accordingly selected, and has 


¢ author was the first to construct practically 
cessful coils with indueed magnets, and he has probably 
worked more earnestly in this direction than other tele- 
graphic engineers; but he met with little encouragement 
when he first introduced them, which was in 1866. 
Four years only have elapsed since then, and 
ic needles for needle telegra 
j are now some th ds cf i 
net coils duing daily work, and the coils of 
are being converted into induced magnet coils. There 
probability that in a very few years the substitution of in- 
duced ie needles for the so-called permanent ones will 
have become universal in this class of 
There are upwards of 1000 of the au « lightning 
bridges doing duty in this country, but this does not bear a 
large proportion to the telegraphs of the United Ki . 
The proteetor, which lately appears to have fi 
and is probably the most extensively oppiied, consists of two 
silk wires wound side ay side upon a bobbin. 
It was thought the lightning (as it has to pass throu 
these wires betore reaching the instrument coils) would 
the shorter course of leaping through them, i of 
ing throughout the length Fo the instrument coils, 
author bes no doubt that mem Saree y 
fe 





shorter course. The coils are, however, “= oy i 
to escape fusion, but it is hoped by those 
i” made efficient by in- 
bobbins. 


silo. nay,-pet, SD -senaine Sp Oe Ree i 

ngthening protector wires will make t 

effective as to prevent the fusion of the coil wires. 
— can scarcely then be considered to fulfil the con- 
itions to be desired, for one of two things will pro take 
place—either the protector wires will be fused by 





but a bridge of powder, consisting of particles ting 
matter in close proximity to one another; it connects these 
under the infl of the discharge, and throws the particles 
into a highly incandescent state. Incandescent matter, as 
has been already demonstrated, offers a very free passage to 
electricity, and the secondary current developed by the de- 
magnetisation finds an easier passage across the heated 
matter than through the coils. . : 

The reason & powder consisting entirely or chiefly of con- 
ducting matter, cannot be safely employed, is that, although 
in the ordinary conditions of things it would be found to 
oppose # practically infinite resistance to the passage of elee- 
tricity of the tension of ordinary working eurrents when a 
high tension discharge oecurs, the pone under the influ- 
ence of the discharge will genera’ 
themselves so closely as to make a conducting connexion 
between the two points of the lightning bridge. This can be 
experimentally demonstrated by allowing the secondary cur- 
rents develo by a Blunnkoff’s coil to spark through a 
loose mass of blacklead. 

The crucial test, however, is the behaviour of the bridge in 





These lightning bridges have been in use since January, 
1866. More than four years, at the present time, there are 
upwards of 1000 doing duty in this country alone, and not 
a sin ow ened oceurred of a coil being fused when pro- 

them. 

It is pn right, however, to mention that three cases, but 
three cases only, have occurred where connexion was made 


line | under the influence of electrical discharge between the two 








metallic points in the bridge. 

The protectors in which this occurred were amongst those 
first constructed, in which a Jarger proportion of conducting 
matter was employed than the inventor now adopts. The 
peg ty Sept agape eg ong mene © n 
of an inch from one another ; and the aut! has no doubt, 


ly be found to arrange | “ 





the passage of the lightping across, or the circuit will be 
divided, and in either case communication will be inter- 
rupted ; and if there be several stations upon the same cir- 
cuit, the fusion of the protector wires may take place at more 
than one station, and until they have been removed and re- 
eonnected communication throughout the circuit will be in- 
terrupted. Pn 

The author is quite willing to leave the value of his light- 
ning bridge to be decided upon its merits. Its 


been the result of patient investi ; 
ructed have all 


Experiments to test the Resistance 


Electricity by conducté 
Two crucibles were nhea eich 
ial blacklead used 


ally varying and ranging 
blacklead gave a more constant resistance ranging between 
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ERICSSON’S SOLAR ENGINE. 


THE SOLAR ENGINE. 
By Captars Joun Enicsson. 

Own grounds which will appear hereafter, it is not 
my intention at present to enter on a minute de- 
scription of the solar engine. I feel called upon, 
however, in order to remove prevailing erroneous 
impressions on the subject, to state briefly the 
general features of my scheme. At the same time, 
let it be understood that the solar engine is not in- 
tended as a competitor with the steam engine, where 
coal can be obtained ; nor is it proposed, in the first 
instance, to erect this motor where there is not con- 
tinuous sunshine. 

The accompanying illustration, which derives its 
chief interest from the fact that it represents a piece 
of mechanism actuated by the direct agency of solar 
heat, is copied from a photograph of a small solar 
engine just completed, intended as a present to the 
French Academy of Sciences. Apart from being a 
motor, this engine has been designed to operate as 
a meter for registering the volume of steam gene- 
rated by the concentrated heat of a sunbeam of a 
given section. Regarded as a steam meter, it is 
important, as it verifies the results of previous ex- 
periments and previous calculations based on the 


number of units of heat developed in eva) ing @ 
certain mane of water in a given time. Engineers 
will not fail to notice the unusual ions of the 


working parts, nor will they fail to appreciate the 








object in view, that of reducing the friction to a 
minimum—an indispensable condition in a meter. 
The entire mechanism being shown with perfect 
distinctness, it is only necessary to explain the 
square pedestal which supports the steam cylinder 
(44 in. in diameter), the beam centre, d the crank 
shaft, conceals a surface condenser. 

Under a clear sun the engine which our illustra- 
tion represents runs, with perfect uniformity, at a 
fixed rate of 240 revolutions per minute, consuming 
at this rate only part of the steam furnished by the 
solar steam generator, now temporarily employed, 
belonging to an engine of greater dimensions con- 
structed some time ago. ith reference to ascer- 
taining the amount of mechanical power developed 
by the solar engines, engineers need scarcely be re- 
minded that, by dispensing with a vacuum, the at- 
mospheric resistance and back pressure exerted 
against the pistons furnish accurate means for 
measuring the dynamic force transmitted by sun- 
beams of definite sections. 

Plans and descriptions of the mechanism by which 
the sun’s radiant is concentrated, of the 
steam generator which receives the concentrated 





I have in several instances, notably in the case of 
the screw “gga and the caloric engine, been 
perf 


my invention in conse- 
quence of conflicting pri having in the mean 
time been granted to others. ; 
Sogersed St sites ares I avail myself of this 
opportunity to pe | that I shall not apply for any 
patent rights, that it is my intention to devote 
the balance of my professional life almost exclu- 
sively to its completion. Hence my anxiety to 
i i ing interposed 


obstructions 

ore nce ed detail shall have measur - 
ably attained. woe 9 — years the — ~ 
gineering community hemispheres wi 
favited to take the matter in hand. In the mean 
time let us hope that no exclusive may 
be granted tending to throw obstacles in the way of 
an unrestricted manufacture and introduction of the 
new motor wherever it may be applicable. 


heat, I shall be compelled, for some time, to with- | heat on an average, nine hours a 
hold from publication. Experienced essional day, for all latitudes between the and 45°, 
men will appreciate the motive, that of preventing | fully 3.5 unite of heat per minute for each square 
enterprising persons from procuring patents for | foot of area to the sun's 

ifications. In connexion with the course thus | rays. A of heat to 772 foot- 
deemed necessary, it will be proper to mention that | pounds, it will be perceived theoretically, « 
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— 
dynamic energy of 2702 foot-pounds is tranamitted 
by the radiant heat, per minute, for each square 
foot ; hence 270,200 foot-pounds for an area of 
10 ft. aquare. If we divide this sum by the adopted 
standard of 33,000, we ascertain that 100 square feet 
of surface exposed to the solar rays develop con- 
tinuously 8.2 horse power during nine hours a day, 
within the limits of latitude before mentioned. But} 
engineers are well aware that the whole dynamic | 
energy of heat cannot be utilised in practice by any 
engine or mechanical combination whatever, nor at 
all approached; hence I have assumed, in order not | 
to overrate the capability of thé new system, that a | 
solar engine of l-horse power demands the con- | 
centration of solar heat from an area of 10 feet} 
square. On this basis I will now proceed to show | 
that those regions of the earth which suffer from an | 
excess of solar-heat will ultimately derive benefits | 
resulting from an unlimited command of motive 
power which will, to a great extent, compensate for | 
evils hitherto supposed not to be counterbalanced | 
by any good. Before entering on this task of 
estimating the resulta of utilising sun power, it will 
be well to scrutinise, as closely as we can, the| 
mechanical devices by means of which we propose to 
avail ourselves of the fuel contained in chat great 
store-house from whenee it may be obtained free of 
cost and transportation. The solar engine, we have 
seen, is composed of three distinct parts. Theengine, | 
the steam generator, and the mechanism by 
means of which the feeble intensity of the sun’s| 
rays is augmented to such a degree that the 
resulting temperature will exceed that of the | 
lowest pressure of steam admissible in an efficient | 
engine As to the motor itself, it suffices to eay, | 
that it is essentially a modern steam engine utilising, | 
to the fullest extent, the mechanical energy of the | 
steam generated by the concentrated solar rays. 
Regarding the steam generator, it will only be | 
necessary to state that it is not exposed to the action 
of fire, clinkers, or soot, and therefore can only suffer 
from the slow action of ordinary oxidation. We 
have lastly to consider the efficiency of the mechanism 
by means of which the solar heat is concentrated | 
and the temperature raised above that of the water | 
in the steam generator. Regarding this mechanism | 
—concentration apparatus, it may appropriately be | 
termed—it will be asked; is it conti ? is it heavy 
and bulky so as to render transportation difficult? 
and finally the question will be put, is it liable to 
derangement and expensive to keep in order? [ 
will answer these questions in the same order in 
which they have exe presented. The cost is 
moderate, The weight is small—indeed lightness is | 
the most notable peculiarity of the concentration | 
apparatus. As to bulk, this apparatus is composed | 
of small parts readily put together. Regarding | 
durability, the fact need only he pointed out that | 
certain metals however thin, if kept dry, may be 
exposed to the sun’s rays during an indefinite length | 
of time without appreciable deterioration ; hence, | 
unlike the furnaces of steam boilers, which soon | 
become unserviceable, structures protected as the 
concentration apparatus is, by thin metallic plates, 
cannot be rendered unserviceable from the mere 
action of the sun’s rays. Another question will be 
asked, whether the solar engine will answer as well | 
on a large as it d rhe follow- | 
ing reply will effectually dispose of this pregnant 
query. It is not necessary, nor intended, to enlarge | 
im future, the size of the apparatus by means of 
which the solar intensity has been successfully con- 
centrated and the temperature sufficiently elevated 
to generate steam for the engines which have been 
built. The maximum size adopted has been | 
adequate to utilise the radiant heat of a sunbeam of | 
35 square feet section. The employment of an | 
increased number of such structures will therefore | 
be resorted to when greater power is wanted, as we | 
increase the number of hands when we desire to 
perform an additional amount of work. ‘Lhe motor | 
itself, the steam eylinder and other parts, will | 
obviously be proportioned as at present with| 
reference to the pressure of steam « mployed and | 
the work to be done. - 
Agreeable to our introductory remarks, it is not 
proposed, in the first instance, to apply solar 
engines in places where there is not steady sunshine. 
The isolated districts of the earth’s surface suffer ing 
from an excess of solar heat being very numerous, 
our space only admits of a glance at the sunburnt 
continents. An examination of the extent of these 
will show that the field for the solar engine, even 
with the proposed restriction, is not very contracted, 





es on a smal! scale ? 





There is a rainless region extending from the north- 


west coast of Africa to Mongolia, 9000 miles in 
length, and nearly 1000 miles wide. Besides 
the Northern African deserts, this region includes 
the southern coast of the Mediterranean east 
of the Gulf of Cabes, Upper Egypt, the eastern 
and part of the western coast of the Red Sea, part 
of Syria, the eastern part of the countries watered 
by the Euphrates and Tigris, Eastern Arabia, the 
greater part of Persia, the extreme western par: of 


| China, Tibet, and, lastly, Mongolia. In the western 
| hemisphere, Lower California, the tableland of 


Mexico and Guatemala, and the west coast of 
South America, for a distance of more than 2000 
miles, suffer from continuous intense radiant heat. 
Computations of the selar energy wasted on the 
vast areas thus specified would present av amount 
of dynamic force almost beyond conception, Let 
us, therefore, merely estimate the mechanical force 
that would result from utilising the solar heat on @ 
strip of land, a single mile in width, along the rain- 
less western coast of America; the southern coast 
of the Mediterranean before referred to; both sides 
of the alluvial plane of the Nile in Upper Egypt ; 
both sides of the Euphrates and Tigris for a distance 
of 400 miles above the Persian Gulf; and, finally, a 
strip one mile wide along the rainless portions of 


| the shores of the Red Sea, before pointed out. The 


aggregate length of these strips of land, selected on 
account of being accessible by water communication, 


| far exceeds 8000 miles. Adopting this length and 


a width of one mile as a basis for computation, it 
will be seen that the assumed narrow belt of the 
sunburnt continents covers 223,000 millions of 
square feet. Dividing this by the area necessary 
to produce 1-horse power, we learn that 22,300,000 
solar engmes, each of 100-horse power, could be 
kept in constant operation, during nine hours a day, 
by utilising only that heat which is now wasted on 
a very small fraction of the land extending along 
some of the water fronts of the sunburnt region's of 
the earth. 

It will be said that these extravagant figures are 
devoid of practical significance. Due consideration, 
however, cannot fail to convince us that the gradual 
exhaustion of the coal fields will inevitably cause 
great changes in regard to international relations, 
in favour of those countries which are in possession 
of continuous sun powers Upper Egypt, for in- 
stance, will, in the course of time, derive signal 
advantage, and attain a high political position, on 
account of her perpetual sunshine and the conse- 
quent command of unlimited motive force. The 
time will come when Europe must stop her mills 
for want of coal. Upper Egypt, then, with her 
never ceasing sun power, will invite the European 
manufacturer to remove his machinery and erect 
his mills on the firm ground along the sides of the 
alluvial plain of the Nile, where sufficient power 


can be obtained to enable him to run more spindles | 


than a hundred Manchesters. 
I reserve for another occasion, the consideration 
of the important question : To what extent can the 


irregular sunshine of Europe be rendered available | 
{in producing a regular motor, by the expedient of 


alternately accumulating and drawing upon reserved 
force i 
New York, September 23, 1870 


INTERNATIONAL Exnrerrios, 1871.—The painters and de- 
corators are completing their work in the Fine Art Galleries 
for the International Exhibition of 1871. We understand 
that it is the intention of Her Majesty's Commissioners to 
invite artists and exhibitors of all Fine Art Works to inspect 
these galleries shortly. 


RaILways in Otago (N.Z.).—The Provincial Council of 
Otago (N.Z.) recently passed a resolution in favour of set- 


| ting aside 600,000 acres for the ——- of guaranteeing 


interest on the capital required for the construction of a 
Southern Trunk Railway in the province. The Bank of Otago 
is said to favour the enterprise. 


Tae Mewsovrne Waren Surpiy.—The imperfect con- 
dition of some of the works of our water supply system has 
caused a good deal of uneasiness during the month. A com- 
mission of inquiry has been appointed, and acting upon their 
report, the Government have decided upon the dismissal of 
the chief engineer, Mr. Christopherson, and two of his 
subordinates.— Melbourne Argus. 

PeTRotstm.—The Petroleum Producers’ Association, re- 
presenting 48 districts in the Pennsylvania oil region, has 
made its report for August. The amount delivered during 
the month was 516,679 barrels, the production having been 
520,078 barrels. The average daily production was 16,776 
barrels. ‘The increase in the aggregate production over the 
corresponding production in July was 94,271 barrels. The 
capacity of iron tankage in the 48 districts was 1,358,447 
barrels, and the quantity of oil stored at the close of August 
was 826,534 barrels. 


RANDOM NOTES FROM THE NORTH OF 
INDIA. 

Ix this country we are all waiting anxiously for the 
wholesale experiment which is about te be tried by the 
Public Works Department, namely, the construction by the 
State, through the agency of their own engineers, of the 
intended network of new railways. During the last cold 
season there was great activity in surveying operations, 
and we heard of railway projects in all directions, but as 
yet, except in the case of the Punjab line, these projects 
have not assumed any more practical form. It would appear 
that no decision has yet been arrived at by those at the head 
of affairs, as to the character of the new lines, there being 
amongst that number strong advocates for economical 
construction (light lines and narrow gauge), while others 
hold that it would be unwise to break the present Indian 
gauge. This question has yet te be settled, and a litile 
Indian experience soon teaches one how long it takes to 
settle such questions in a country and in a department 
where red tape is still tenderly cared and nurtured. 

It took nearly twenty years’ discussion before arriving 
at the conclusion that irrigation is beneficial to India, and 
that irrigation works should, without delay, be pushed for- 
ward, and now that that point has been settled (although 
there is but little evidence of such a conclusion in the actual 
works under construction), the next question for considera- 
tion and discussion, is whether an irrigation canal is to 
perform the work of fertilising the land only, or whether it 
is to combine navigation with irrigation. In the latter 
case it is neither one thing nor the other ; its current is too 
slow to prevent deposit of silt, and too fast for navigation ; 
a slow velocity favours loss of water by evaporation and 
absorption, and by necessitating a wide bed (so as to carry 
a sufficient volume of water for irrigation) an expensive 
canal is obtained. The conditions of an irrigation and a 
navigation canal are quite opposite ; the one should discharge 
amaximum quantity of water in a minimum section ; while 
the other, to be perfect for navigation, should be as nearly 
as possible a still-water channel, and yet in the face of all 
this, which must be clear to any practical engineer, there 
are those who cling with wonderful tenacity to the com- 
bination of navigation and irrigation, although one is happy 
to see that most canal officers of experience consider such a 
union as unsuitable and unfair (in a financial sense of the 
word) towards irrigation projects. 

During the past two years canal officers have been much 
occupied in surveying and preparing estimates for projected 
new works, and many projects (some of which shall be 
named in our next communication) have lately been sub- 
mitted to Government, It now only remains to sanction 
some of these new canals, and until that is done, and a 
start fairly made, it will be impossible to say whether it is 
seriously intended to carry out the great irrigation works 
in this country, of which we have heard so much. 

The familiar saying that if we left India we would leave 
nothing behind us but empty beer bottles to tell of our long 
rule is, to a great extent, true as regards irrigation, for 
while the grateful land is crying out for water, most of the 
rivers still discharge that precious fertiliser into the un- 
grateful sea. Some there are who doubt the sincerity of 
the Government with reference to the carrying out of these 
| projects, while others attribute the cloud that appears to 
hang over irrigation to the shadéw of the great State railway 
movement, and to the transfer from the canal to the rail- 
way department of the energetic late inspector-general of 
irrigation. 

Whatever the cause may be there is no doubt but that 
irrigation is, for the time being, eclipsed by the projected, 
and much talked of, extension of railways. 





Tue Brean Coat Trape—The Belgian coal trade con- 
| tinues to feel the effects of the war more and more. France 
|is the best external customer for this coal, and now that 
French industry is paralysed the French demand for Beigian 
coal is materially declining. The delivery of Belgian coal in 
France is also checked by the interruption of railway com- 
munication. 





Tas Postic Works Department ov Inpta.—The Public 
Works Department has a right to complain of the delay in 
the issue of the new rules as to salary. Some months ago 
the Secretary of State's despatch, authorising the grant of 
the higher rate of pay to railway engineers, in anticipation 
of his formal sanction to the general scheme, was publi 
in the Gazette, and though formalities are tedious, there can 
have been no necessity on this occasion for so strongly enfore- 
ing the great principles of cireumlocution. Several sug 
tions have been offered on the point. One co t 
hints that the case has been pigeon-holed, but this is not 
likely. Nor is it likely that the matter can have been agai 
referred to the Duke of Argyll, for although the Philistines 
affirm that India is governed by Westminster, Lord Mayo 
would hardly consent to this. A more probable supposition 
is that—like the miser who promised a boy a penny to show 
him the way home, and on arriving declared that he had not 
one to spare—the Government’s has failed it at the 
last minute. It must have an anaes for the waaay! 
to design despatches about the rise i im 
a fama 085 rams ros -— graduated Smedies “inated mek 
and so forth, and then to sit — and contented at the 
Council table, feeling that they i j 
with liberality and grein i q 
money-bags have to be opened, they find that they really 
have not a ru to spare; not one! Bat this does not ex- 


culpate them from having promised.—Pioncer. 
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VERTICAL ENGINE AND BOILER. 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN AND DAVEY, ENGINEERS, COLCHESTER. 


Fic.4. 








FIGs. 
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FIG.3. 





Tuose of our readers who were present at the Royal 
Agricultural Society’s engine trials at Oxford, in July last, 
will remember a vertical engine, constructed by Messrs. 
Davey, Paxman, and Davey, of Colchester, which attracted 
mach attention from the circumstance that, although not 
fitted with an expansion valve, and although in fact a per- 
fectly plain and simple engine in every respect, it gave a 
performance but very little below the two best vertical 
engines to which means for the efficient expansion of the 
steam were fitted. The engine in question was provided 
with a vertical boiler constructed on a plan patented by Mr. 
Paxman, and it was to the high evaporative efficiency of 
this boiler that the excellent performance of the engine was 
considered, by engineers on the ground, to be due. At the 
time when the trials were carried out at Oxford, Mr. Pax- 
man’s patents had not been completed, and we therefore 
abstained from publishing any description of his boiler, and 
merely promised particulars of it on a future occasion. 
This promise we now fulfil, and we propose also to give an 
account of experiments carried out under our own super- 
vision, with a view of testing the evaporative power of the 
boiler accurately—experiments, we may add, which fully 
corroborate the high opinion generally formed of the boiler 
at Oxford. Before speaking further of these experiments, 
however, we will describe the boiler—to which the name of 
the Davey-Paxman boiler has been given by its makers— 
itself. 

In the annexed engraving we give a perspective view of 
the vertical engine sent by Messrs. Davey, Paxman, and 
Davey to the Oxford Show, and also sections of the boiler, 
and detail views of the “ deflectors” with which the tops of 
the water tubes are fitted. Referring to Fig. 1, it will be 
seen that the boiler consists of a plain cylindrical outer 
casing, 7 {t. high by 2 ft. 7 im. im diameter, containing a 
cylindrical firebox, 2ft. in diameter and 4 ft. 10 in, high, 
above the firebars, From the sides of this firebox, at the 





| side, for the greater part of their 





but 

lower portions are tapered, so that the ends where they 
enter the sides of the firebox are but 19 in. in diameter out- 
side. This tapering of the tubes gives them greater 
elasticity, while it also facilitates the fixing of the lower 
ends in the curved sides of the firebox, and increases the 
rapidity of the current through the tubes at the point where 
deposits would be most likely to lodge, The tubes 
in their places by expanding their ends by Dudgeon’s 
tube expander, a and effectual mode of 

So far the Davey- boiler bears 
semblance to that known as Messenger’s, 
boiler there is an important feature which 
entirely wanting. This consists in the “ deflectors” 
to the tops of the tubes, as shown in Figs. 1 and 2, 
the detail views, Figs. 4 and 5. “ deflectors 
simply cast-iron caps slightly concave on the underside, and 
provided with three feathers springing from a central cone. 
as shown. The three feathers just mentioned are slightly 
tapered on their outer sides, and they serve to support the 
cap or deflector a short distance above the top of the tube, 
as seen in the various views. The caps or deflectors are, in 
the boiler we are describing, 4 in, in diameter outside, but 
they have to be partially cut a’ in order that they may 
fit in as represented in the plan, Fig. 2, a view 
which also shows the of the ends of the 
tubes in the crown plate of the firebox. deflectors of 
which we have just spoken serve a most important purpose, 
as they deflect laterally the currents of water which rise 
rapidly through the vertical tubes, and thus prevent the 
throwing up of the water into the steam and the 
Ht uent priming which would otherwioe be liable to take 
place. 

The chimney—which is provided with a baffle as 
shown—is 74 in. in diameter, and rises the 
crown of the firebox, passing through the top plate of the boiler. 
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height of about a foot above the grate, there spring sixteen | Just inside the latter the chimney is surrounded by an angle- 


tubes, which curve upwards, and extend to the firebox 
crown, as shown. These tubes are 2 in. in diameter, out- 


iron ring which is bolted to the boiler top plate, while a 
bolted joint is also formed round the bottom of the firebox, 
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of Messrs Davey, Paxman, and Davey, we were enabled 
to carry out on the boiler we have described at their works 
at Colchester. During this trial the boiler was fired by 
Mr. Paxman himself ; but the weighing out of the water and 





connected from the crank shaft, and the flywheel was fitted 
with a handle, so that it might be turned by hand in order 
to work the feed-pump. The safety valve was also re- 
moved, and the manhole cover was replaced by a tempofary 
one, bolted on inside, and so formed that while the upper 
part of the manhole was left clear for the escape of steam, 
the overflow of the water was prevented. In commencing 
the experiment a fire was lit in the boiler, and the water 
contained in the latter was raised to the boiling point, and 
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the fire was then raked evenly over the bars and allowed to 
burn away until the boiling temperature was barely main- 
tained in the beiler, care being taken that no accumulations 
of coal were allowed to remain around the edges of the 
grate. When this point was reached the ashpan was 
cleared out, the height of the water in the gange was 
marked and noted, and the firing was commenced with half 
a hundred weight of SS eeiiiee tas enn been care- 
fully weighed cut. the tank in the base- 
» the feed-pump drew its 

, andthe, temperature of the 

“, The water to be evaporated 

to receive it, 


as required, into the 





tained from it was 
sulted from the use of a good 
was provided atthe Royal 

The temperatans of the feed-water in the tank was 
noted at intervals of ten minutes during the experiment, and 
wos found toaversge 205°, the maximum temperature notre! 
being 117% amd:theminimum that which existed at start - 
ing, namely 66% Inaémuch, however, as this heating of 
the feed waa produced entirely by radiation and conduction 
from the firey it isvonly fair to take the evaporation as 
effected from the original tenvperature at which the water 
was suppliedte the task, namely 56°. 

The experiment. was allowed to continue until the whole 
of the coal weighedbout had been placed on the fife, and 
the latter had burnt down to the same condition as at start- 
ing, the water in the-boiler being also brought to the same 
height, and-thetank being filled. On one sccasion during 
the trial when the fire was rather forced, a slight foaming 
took place anid) lasted @ few seconds causing the loss of a 
small pee org more than a pint probabiy—ef water 
at the ma’ ¢ beitewith this exception the whole of the 
water weigbed inte the boiler was fairly evaporated at at- 
morpheric pressure, the conditions of the experiments being 
such as euha Uliee against any loss by priming 
taking place without noticed. Even the slight foaming 
of which we have just spoken, however, was nore than com- 
pensated for by the fact that at the conclusion of the experi- 
ment the water in the tamk had a temperature about 15% 
higher than at the commencement. The following is a 
summary of the results obtained. 

Bor ; 


ter : sq. ft, 
Heating surface in firebox - ee 
poe ~» tubes be i 45 
Area of firegrate ow oi . S48 
Duration of trial oe 3hrs. 24 m. 
Coal : tb. 
Total coal burnt ese ove ace 
Coal burnt per hour eee eee on 24.7 
v0 » Square foot of grate surface 
per hour ose ove pa oo T87 
Water 
Initia] temperature of feed-water ... 56° 
Average ” ip tank oon 105° 
Total quantity of water evaporated on 798 
Quantity of water evaporated per hour... 2342 
- ~ m square foot 
of heating surface ape ose a > Oe 
Water evaporated per pound of fuel burnt 9.5 
Area of heating surface per cubic foot of 
water evaporated per hour 20.52 sq. ft. 
The evaporation just recorded is, it must be remembered, 
from cold feed-water; and employing Professor Rankine's 
well-known formula, we get: 


212—5 
9.5 x( 1+ — 


966 

as the equivalent number of pounds of water which would 
have been evaporated per pound of fuel from an initial 
tem, erature of 212°. These results show that the Davey 
Paxwan boiler possesses an evaporative efficiency equalled 
by but very few boilers of any class whatever, and we cer- 
tainly have no »uthentie records of any other vertical boiler 
having given a result approaching at all closely to the duty 
we have recorded. The coal used during the trial was un- 
doubtedly, as we have stated, of good—but not exception- 
ally good—quality, and the firing was excellent ; but these 
are conditions which should be present at all boiler trials, 
and taking everthing inte consideration, we can vouch that 
the experiment we have recorded wasa thoroughly fair one, 
that ir + as free from “jockeying” of any kind. 

it will be noticed on reference to the summary above 
given \bar the consumption of coal during the trial was at 
the rate of 7.57 Ib. per square foot of grate per hour, and 
that the evaporation was at the rate of 3.04 1b. of water 
per square foot of heating surface. These figures may be 
regarded by some engineers as rather low, and that they 
ure net high we are willing to admit. It must, bawever, 


°)= 11.02 Ib. 





* Subsequently an additional 28 Tb. of coal were weighed 
oct, meking the total quantity used 64 lb. 


| being cold, The quantity of east burnt during this trial 





at the same time be mentioned that the rate of evaporation 
at which the boiler was worked is more than sufficient to 
supply steam to the engine when the latter is developing 
four actual horse power on the friction brake. Thus, 
during the trial at Oxford with the engine developing four 
horse power on the brake, 56 Ib. of coal were consumed in 
2 hours 21 minates, or at the rate of 23.8 Ib. per hour, 
whereas in our experiment the consumption was at the rate 
of 24.7 Ib, per hour. The rate of evaporation per square 
foot of heating surface, also, obtained during the experiment 
above described was much than that obtained from 
the Royal A Society's multigubular boiler at Ox- 
ford. ‘This latter boiler bas 253 square feet of firebox eur- 
face and s square feet of tube surface (it containing 
42 tubes 3 in. in diameter and 7 ft. 5 in. long), the 
total surface being thus 270% square feet. This is 
considered by those whe have worked it, to possess 1- 
lent steam generating powers, and during the trial»éf the 
engine belonging to the Reading Iron Works Ce , When 
it was fired by Frederick Moody, it was found to evape- 
rate 9.37 Ib. of water per pound of coal, the feel water 


was 140 Ib., and the total q of water evaporated was 
thus 140x 9.87=-1311.8 Ib. oreover, the trial of the 
Reading Iron Works Company's engine lasted 3 hours 11 min., 
and the evaporation was thus st therate'ef 412.08 Ib. of 
water per hour, or but 1.48 ib, & water per hour-per square 
foot of heating surface, a rate of evaporation less thiimbalf 
as great as that obtaing®’ fh our experiment ‘the 
Davey-Paxman boiler, (“As regards the amount of 
evaporated per pound @f- fuel burnt, the Davey-Pax 
and the Royal Agricultural Society's boilers are | 
exactly equal, as the following comparison ‘Will show. 
Davey-Paxman boiléfhas, as we have sé@p, savor 
9.5 lb. of water at afthospheric pressure, * hile the Hoy 
Agricultural Society's boiler has evaporated 9.37 Ib. 
a pressure of 50 1b. equare inch. The total beat 
steam at stmenghoria’ Mitieoe, and at @ pressure of 
per square inch, are respéetively 1178.6° and 1204.88).and 
we thus get: i r ws aies” 
9.5x(1178—56) 9.819226 95> 
(1204.8—56) “ 1148.8 ==9.28 Ib. 


. 

as the quantity of water which would have been evaporated 
per pound of fuel by the Davey- Paxman, under a pressure 
of 501b. per square inch, this amount being but 0.09 lb. 
below the performance of the Royal Agricultural Society's 
multitubular boiler, working under the.exceptionably 
fevobrable conditions we have mentioned, aud fired, it nvust 
be remembered, with good Welsh Goal, “4 4/5 “4% 

We have, we think, asid sufficient te “show  thit ithe 
Davey-Paxman boiler is. ene #hich from its ‘high evupt 
tine efficiency is well ‘worthy of 
spoken of it at somewhat great 
has recently been made in some 
vertical boiler can possibly be 
which we belicve tobe erroneous, although we are 
willing to admit thatvery many exceedingly bad.werti 
boilers exist. As regards the power of the Dayey-Pax~ 

i free from 
we cannot as yet speak so positively as we can with 
to its evaporative efficiency. The experience alteaity ob- 
tained with the boiler does not-lead us to how- 


ever, that it will be found et albfaulty in tedject. 


The form of the tubes is favourable to their being kept | ; 


clear, and as we have stated, great facilities are provided 
for a thorough internal inspection. We may add in con- 
clusion, that with a view of thoroughly testing the anti-in- 
crustating power of the. boiler, Messrs. Davey, Paxman, 
and Davey are about to make arrangements for working one 
with sea water, and we hope in due course to place the re- 
sults before our readers. 








THE IRRIGATION FARM AT CROYDON. 

Tue profitable utilisation of sewage upon farm lands is 
now being practically demonstrated by the excellent results 
obtained on the works of the Irrigation and Farming Com- 
pany at Croydon. The sewage tlows from the town of 
Croydon to a point on its outskirts near the gas works, 
where is a small building in which the solid and liquid 
portions of the sewage are mechanically separated. The 
apperatus used is the solid sewage extractor invented by 
Mr. Latham, and which has been described and iliustrated 
in our pages. Each of these machines—of which there are 
three at this point—consists of two circular sieves 15 ft. in 
diameter, revolving vertically, one being fitted with a fine 
and the other with a coarse sieve. The sewage itself affords 
the motive power by means of 4 turbine, through which it 
passes, thus causing the rotation of the extractors. The 
paper, rags, sand, fecal matter, and other solid refuse is 
intercepted by the extractor, and is delivered into a tank, 
the liquid portion passing away through a covered channel 
to the farm lands. Some of the solid portion is used on the 
farm, and the remainder is sold to the neighbouring market 
gardeners and farmers. It is also intended to manufacture 
it inte portable manure. Professor Voelcker estimates the 
valae of this manure at from ‘4¢ to 5/. per ton. A double- 
acting pump is attached to each of the extractors, and is 
worked by the turbine, its use being to supply three vibrat- 
ing jets with sewage water, which washes down the solid 
matter adhering to the sieves. 


The flow of the sewage of Croydon averages from 3} NS 


million to 10 million per 24 hours. In very dry 
weather the delivery sometimes falle as low as 2} million 





|. | sewage to 


levels, being finally delivered in a remarkably pure 
state into the river Wandle. The farm consists of about 
500 acres of land in the parishes of Croydon and Bedding- 
ton, and which will evem e the sewage of a 
population of about 50,000. Upem farm are grown all 
kinds of market garden and flee produce. It is also 
intended to keep a dairy ste n farm buildings, and 
to erect machinery for ‘ing RisPartificially, the neces- 
sarily damp soil of a sew g it for natural 
haymaking. Upon this 


ls, per rod, ent-and deli 
constant demagd, for ite: 
soil is showi by the I 
grass was being taken from ene of: whi 
sown in May last. Sr ae ae ee as oh 

On another portion of the farm’ aral g hous 
being built, fa eee two more actopctin ~p A 
already e t ntig. 

4 ——_ : and ot! 24 ening 


of Upper Norwe 1 Heath,.and othe: 
districts, Mee ; Lae fab a 7 
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20,000 persemay ; wy had 


| possession of the farm: for @ ; ap- 


pearance and results are re ; 0 ha ould, 
however, be borse*d» mind portions of :the: have 
been previowtilly ‘wider: With t : 


management, @ad Jand 60. 
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On» the 16 
Ewbank, th “well 
indebted to the 
resting sketeh-ors 
at Barnard G 
1792 : and i 
prenticed to 
yeers old, he wen 
there at maki 
save enough fro 


shop ; or, the Physical Relation of Man to the Earth,’ and 
in fea an interesting volume entitled ‘ Life in Brazil; or, 
The Land of the Cocoa and the Palm,’ embodying the results 
of a visit to Brazil made in 1845. This work contained 
valuable illustrations of ancient South American arts, and of 
antique works in stone and metal found in Brazil. In 1859, 
the * Reminiscences in the Patent Office and of Things and 
Scenes in Washington’ . Among the best known of 
Mr. Ewbank’s minor works were an essay called ‘Thoughts 
on Matter and Force,’ published in 1658; an essay read 
before the American ical Society on ‘The Inor- 
gthic Forves ordained to supersede Human Slavery ;’ and 
an essay on ‘ Experiments in Marine Propulsion.’ As a 
member of the commission to examine into the strength of 
the marbles offered for the extension of the Capito] at 
Washington he rendered valuable service, and discovered a 
method of largely oes the resisting power of all kinds 
of building stones. Mr. Ew "s prey Etta its activity, 
and he was a frequent contributor to eee up to 
the time of his death, though he was nearly 79 years old.” 


Tre tars Mz. Tuomas Prossen.—Thomas Prosser died 
at his residence, in Stuyvesant-avenue, Brooklyn, on Thurs- 
day, September 15, aged sixty-nine years. He was a native 
of E : 


‘ 
a 








“ Normandy” condenser now in s 
embracing its lead 
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and for some years 

great plow ase) vssen , 
prominent member of the 
gineers, in which his influence always 
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THE EAST RIVER BRIDGE. 

Tus report of Colonel W A. Roebling has re- 
cently been submitted to the East River Bridge Company of 
New York, and we have paw in reprinting it, as it con- 
tains complete details of the work from ite commencement to 
the nt time. e 

work was commenced in June, 1869. One single air 
line run through over the of the houses from the City 
Hall, in New York, to St. Ann’s Church, in Brooklyn, at 
once showed a discrepancy of more than 14ft. between it and 
the line laid down on the maps. Several centre li 
run on trial, each a little further to the east on the 
side and more to the west on the Chatham-street, New 
side, until one was found that was satisfactory. 

In the location of bridges some attention is paid to the 
difficulties likely to be incurred im getting foundations for 

iers, in making approaches, &¢.; but here such consideration 
nad to be i , and the towers and anc 


on the corner of Sands 
New York side it 


oven oa = en of the Button F lese kept 
upon one main shi erry un 

a en h to the costs teh doing so the New York tower 
unavoidably oecupied one of the slips of the Rooseveit-street 
ferry. Any further movement tothe east would bring the 
approach over Prospect-street to a point where no head room 
was left between the grade of the street and the bridge croas- 
ing it. The same was true in regard to North William- 
street. 

Other difficulties summed up showed that no change from 
a straight line was admissible. The centre timbering estab- 
lished a minute and detailed survey. Since then the Brook- 
lyn foundation has been placed in it proper position on this 
line, and any change is impossible. 

In August, 1869, I was appointed chief engineer. At the 
first meeting of the Board of Directors, in September, 1969, 
the Executive Committee were empowered to with 
the foundation of the Brooklyn Tower, and to complete the 
SS to high-water mark. Mr. Horatio Allen was ap- 
pointed consulting engineer,and Mr. William C. Kingsley, 
general superintepdent. To Messrs. Webb and Bell the 
contract to build the caisson waa given. 






In the mean time a boring ‘im 1867 showed gneiss 
rock at a depth of 96 ft. below 4 . “The strata pene- 
trated consisted in the first place’ Of filling through 
alternate layers of hard and bo of trap embedded 


in sand and clay. Below 60 and 60ft. depth the material 
was so compact that the bore hole #tood without tubing for 
weeks. No necessity existed, therefore, for going down to 
rock ; a depth of about 50 ft. would suffice. But the 
desideratum to be attained was a uniform character 

soil over the whole space of the foundation, whatever the 
depth might be. It is well known’that the drift formation 
of Long Island presents a great variety of strata in co! 

tively short diagonal distances. Within a hundred or two 
feet on either side of this foundation, there is no bottom, 
to speak, and piles are driven a great depth into mud} 
whereas in the centre of our foundation the depth of water 
was only a few feet ; the existing ferry slip had been blasted 
out at a great expense, and todrive ani ile even 
2 ft. into that material 7 aise eae i 
material, however, ocew a part found: 
which comprises an neato 17 000 square feet. One-thi 
the area towards the east was much. softer in character; 
meet the requirements of the case, a heavy solid ti 
foundation was decided upon, of sufficient thickness to act 
a beam, and having the requisite mass to insure 4 uniform 
settling. The importance of a uni foundation becomes 
evident at a glance when we consider the size of the tower, 
weighing 35,000 tons, with a height of 300 ft. ahove the 
foundation, upon which the ; pressure is 4} tons 
per square foot. In addition, the buoyancy of the tumber 
enables us to dispense with the serews ordinarily used in 
towing a caisson. 

In regard to durability, it is well known that timber im- 
mersed in salt water is imperishable, and to protect it against | ' 
worms it is merely necessary to sink it beneath the river bed. ’ 
It at once suggested itself to,make te timber platform as | 
far as possible a part of the caisson. 
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considerations led to t 

view... Since the caisson was to be 
humber of launching ways were 
a a etiff frame from the | 


ER 





is permanently righted down that 
ean take ghaes inaide. The frames: 
what to the strains in launching, 
i s and stringers with 3 im 
dite | braces to the roof every 64% 
are secured to the sides of the 
Tt was concluded to limit the 
the launch to 24 tons per square 
uired seven ways in 
rthe frames. The 
m was 3000 tons, contai 
@ 250 tons of iron. 
the long face of 168 
The ground-ways were laid at 
foot, the caisson standing : 
ways. To buoy up the fi “ son ad 
entered the water, and thus prevent its entire immersion, & 
temporary watertight compartment.of 2 in. plank was pat 
one-third the distance across. 
A full complement of 
winches were likewise stowed away iu 


all, two under the ed eo 


er ee 


the additional advantage of drop- 
of the hole of their own weight. ‘ 
average nuniber of 
It served its purpose pee tea = de wae, 
dra win, ie! uently resiste 
ETI = of Satie pile Seivar fing blocké with their en- 

gines, ood more good than any 


This has been done by making the roof of the caisson a | consisted of two timbers of 11 in, 
solid mass of timber, of 15 ft. in thickness.. The gbject and |sideways, They were grooved like 


purposes of a caisson in sinking a pneumatic foundation is | 
too well known to need.any descripthon here; it is’ merely a 
diving-bell on a vast seale, [tmay ‘be said that, since the 
unparalleled achievement of Ca at St. Lowis, the 
word caisson has become @ among American 
engineers. 

The caisson of the East River Brid a large inverted 
vessel or pan, resting Bo u =) strong sides. 
Into this air is forced, undgy & stificient prégsure to drive out 
the water. Entrance is to large ing chamber, 
thus formed underneath, through suitablé shafts and air- 


locks. ‘The material ist ous thro ter shafts open 
above and below, and t# shafts down the ma- 









terial subsequently nee¢ c , chamber. 

The dimensions of are ; length, 
168 ft., width 102 ie st 2 oe of roof, | POS? 
5 ft. The sides form a’¥,. are , thiek where they 
join the roof, sloping down to a yound » The inner 
slope of the V has am angle of 4i.deg. The lowest part of 


slope is formed by @ s@mi-¢iteular section 

by a sheet of boiler plate, which @xtends up 
A heavy oak sill rests on the, tasting, and it 
nearly 2 ft. square. The three 
lengthwise, after that the alte 
courses. The whole mass is’ ¥ 
drift bolts, screw bolts, and W 








there are heavy angle irons smitis V to the rook. At 
the corners the courses of ti halved into each other 
and strapped together for f teurity. ‘The roof ix ¢om- 





and the upper lawnehing way fitted 
ingly. The great danger of i 
ways consists im the lability of ong 
other, and thug wedging the caisson, 
the outer ways were provided 





on ‘ways. 
with ribands. They, however, 
proved superffyous to aceglerate the motion of the caisson as 
it entered the Water, and thus overcome the increasing resist- 
ance. The ways were laid erowning to the amount of 18 in. 
ways were likewise continued 
rovided with shoes against the 
rear edge of the caisson should 
rays uniformly, and not stick 
aeeur, since the ways stopped 
tear edge would fall at once 
into deep watet.” The abéte affangement answered the pur- 


On the 19th of March, 187), the launch took place, i 
sqon as the last block was spli 
_tomove, The impetus it 


work to advantage for pe ee \. 
arge to be pic 
taken out by the Merle al Cima 
were slung under water 
by blasting, and then lifted 
Those 


Paved back of the fi 
Ww process was expend 
casual observer, to whom t 
the same day by day wou 
the diver who slung b 
had a different story to tell. 
To bp 


10 ft. back of Bhe caisson, 
leave the enifl of the 
fast on one thing 
at the low-water line, an 
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STEAM HOIST AT MESSRS. BARBER’S WAREHOUSES. 


CONSTRUCTED BY MESSRS. F. COLYER AND CO., ENGINEERS, LONDON. 
(For Description, see the opposite Page.) 
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HIGH LEVEL RESERVOIR; LUBECK WATER WORKS. 





Unti. the year 1867, the city of Liibeck was supplied 
with water by three aqueducts, and two pumping stations. 
One of these aqueducts—that which supplied the north- 
western districts of the city—was made in the year 1302, 
whilst the two pumping stations, the Brewer Water Works, 
and the Citizen Water Works, ancient affairs driven by 
water wheels, were built, the first in 1456, and the second 
in 1533, These sources of supply, modified and improved 
from time to time, served but ill to provide for the increased 
wants of the city, and sixteen years ago the wooden pipes 
which till then had served the purpose, were replaced by 
cast-iron mains; but it was only recently that steps were 
taken to establish an entirely new source of supply, the 
locality chosen being upon the river Wakewitz, at a con- 
siderable distance from the city. No part of the surround- 
ing country having a sufficient elevation for the construc- 
tion of a reservoir, which should insure a gravitation supply 
to the upper stories of the houses in the city, or provide 
a sufficient pressure in the event of fire, or any other 
sudden emergency, it became necessary to erect a reservoir, 
and a convenient site for this structure was found close to 
the engine house of the water works, and the filter beds, 
upon the river embankment, and 30 ft. above water level. 
The main for the city supply could thus be carried direct 
under the reservoir, and the proximity of the latter to the 
engine house and filter bed, concentrated the management of 
the works upon one spot, while the space under the reser- 
voir afforded room for the offices and dwellings of the 
employés engaged upon the water works. 

The general arrangement of the work is similar to that 
of the high-level reservoirs at Stettin, Hamburg, Altona,* 
and Rostock, but the utilisation of the space within the 
enclosing walls for dwellings did not permit the usual ar- 
rangement of radiating inner walls for the support of the 
superincumbent weight. The t, shown in the 
plans, on present page, was therefore adopted, which, as it 
will be seen, provided at least two parallel walls for the 
dwelling rooms, the triangular spaces being devoted to 
closets, stairways, &c. The water tower is placed, as shown 
in Figs. 1 and 2, page 280, in the centre of the building, but it 
does not support any portion of the weight of the reservoir, 
the masoury being entirely independent of the reservoir or 
its walls. Only the roof rafters are supported by the 
tower, their upper ends resting upon an iron ring placed 
around the tower, and at such a level as to give the needful 
pitch to the roof. The dimensions of the tower have been 
reduced as far as possible, affording space only for the 
rising and falling main and for the opening and closing 
of the valves placed within the tower at different levels. 
There was no room, therefore, for the construction of wind- 
ing stairways, and the ascent is made by ladders. The 
evident disproportion of the tower to the main body 
of the reservoir building is thus accounted for, and the 
lack of architectural feeling is excusable from the deter- 
mination to design all parte of the works in accordance 
simply with the work that had to be done. In order to 
Save masonry, and at the same time to preserve a sort of 
harmony between the reservoir and the ancient architec- 


tural features of the old city of Litbeck, « timber-framed | i 


pyramidal roof, slated, was adéed. A pipe, placed 
above the highest landing, between the rising and falling 
mains, forms the spire of the tower, and carries at the upper 
end a weathercock made of copper, similar to those over all 
the ancient towers of Liibeck. The masonry consists en- 
tirely of locally-made bricks; the basesnent is covered with 
granite, and the base mounding is formed by two upright 
covers of moulded bricks. 


The roof, consisting of 16 rafters and 11 concentric | ; 
covered 


purlins, upon which are nailed the boarding, is 
with slates. In order to protect the interior from the ex- 
tremes of temperature, a second set of close jointed board-. 


* For illustration and description, see Ex@rwexRine, vol. ii, 
page 404 





ings is fastened on to the under side of the purlins, and 
foar skylights in the roof give sufficient it to the re- 
servoir. The average height of the water-level in the ad- 
mission main is 33 in. ; the level of the ground upon which 
the reservoir is built is 31 ft. 9in., and the highest point of 
the street pavement in the city is 43 ft. 4 in., and the lowest 
point is 50 ft. 10 in. below that height. The bottom of the 
cast-iron reservoir is 65 ft. 10 in., and the highest point of 
the rising main in the tower is 109 ft, Gin. The difference 
between the highest point of the street pavement and the 
water level is thus 97 ft. 1lin,* but the water is only 
brought to its extreme height in the event of fire. For the 
supply of the highest cistern in the houses of the city, a 
pressure equivalent to 98 ft., or 55 ft. 8in. above the pave- 
ment, is sufficient. This height is marked in the section of 
the water tower (Fig. 2, page 280) by the position of the 
connecting valve at ab. Only one-eighth of 
occupied by the city being so high that the head of 
from the reservoir is not sufficient for the supply, the 
is raised daily for two hours to the height of 99 ft. in 
to fill the cisterns in the highest houses. 

The pamps work daily for about 8 hours, a time saffi- 
cient to provide for the present consumption of water in the 
city ; the principal main is under the direct pressure of the 
engine, and the quantity that is not used in the city, enters 
the reservoir, where it is accumulated for the night supply. 


the upper floor that forms the ceiling of the dwelling room 
is covered with linen and asphalte, and falls towards the 
centre, in order to allow of the escape of any water that 
might leak in between the supporting walle of the reservoir 
and the side of the tower. The plan of the second storey, Fig. 
8, shows the t of the cast-iron girders carrying 
the reservoir, the plan of which is shown in the same figure. 
It has a diameter of 64 ft, with a circular opening in the 
centre of 16 ft. 4in., the sides are 12 ft. lin. high, the 
reservoir is built of cast-iron plates, of which 385 are em- 
ployed, and they are bolted together through flanges formed 
around their edges; the sides are strengthened by five 
wrought-iron rings placed around the circumference, but no 
tie rods or stays have been employed. The reservoir con- 
tains 30,454 cubic feet, at a depth of 12 ft. (the waste water 
pipe level), representing a weight of 850 tons, the cast-iron 
plates and bolts weigh 112 tons, the five t.iron rings, 
4 tons, making the total weight of the when filled, 
966 tons, 

The works were erected in 1866, under the direction of 
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purpose well. 





ft. wide inside, and is 16 ft. in t from the i 
Pe oe side of the girder. design i By Mr. 
or 


eurb 
W. RB. Kinipple (of London and Greenock), evigineer 
pada 3 dock. and the contractors are Messrs. Currie and Guthrie, 


Tue Postat Tete¢Rara Syerem.—The City editor of the 
Times writes as follows oi a marked defect in the present 
telegraph : “Communications have been ad- 
during the past few - says gto Post Office by 
mercantile firms, pointing out t t inconvenience oeca- 
i cupetenecd tae the refusal of the telegraph stations 
but thus far with- 


. | to give receipts for 
out effect. ty present any servant intrusted with a telegram 


may abstain from taking it to the Post Office, and 


remedy of extending to the ot registration 
os gemma fn foren, toe by ‘which the Peat Office 
revenue might be materially increased, no movement of 


ation 
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NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 


Mippiesnnoves, Wednesday. 


»— Having regard to 


notice 
for, and in the selling prices of, 


the 


finished iron, and to the diseoursging prospec’ for the year 
mrad 0 


1871, the employer members of the 


Arbitration 


hereby, in accordance with the award of Mr. Thomas Hughes, 


M.P., give notice 
that a reduction in puddling 
wages, to such extent as may be 


to the operative members of the said Board 
and in all other mill and forge 
agreed upon, Or as failing 


be settled in accordance with the rules of 


the Board, is claimed to take effect at the 
months from the Ist dey of October, 1870.’ 
in a document, the fo’ lowing of 

meetin 
resolv 
an advance of ls. per ton on 
other mill and forge wages, 
1871. 2. That as the question of 


that notice be given on the Ist of October, 1870, 
puddling, and 10 per cent. 
to take effect on 


— of three 
* The men handed 
which is a copy :>—“ At a 
held in Sunderland on September 23, 1870, it was 


for 
on 


January 1, 
the millmen’s prices was 


brought before the standing committee of the Board in 1869, 


and as they and other branches of the trade 
are working under the prices paid in other districts, 
hereby request the standin eommittee 


that on and after the ist of January, 
sane price 
connected with the Northern 

Arbitration, independent of 10 
That whese Sunday fettling still 
request of the wen, that it 
of this year, and that on and 
shift shall commence on Monda 


Board of Conciliation 
per cent. above named. 
continues, we 


night.” 


in this district 


we 


to collect the prices 
of millmen, shinglers, and forge rollers from gther distrie 
1871, we claim the 


to be paid to shinglers. forge rollers, and millmen, 
and 


ts; 


3. 


desire, at the 
shall be discontinued at the end 
after January 1, 1871, the first 
These motions 


the secretaries, Mr. John 
’s), were requested 
districts tor mill 


and forge work. 


Trade on the Wear —Trade on the Wear is in a satisfactory 


state, upwards of 248 (00 tons of coal having 
that port last month. 


brisk. 


Trade on Tyneside.— At Newcastle there 
doing at the Elewick Ordnance Works with 
William Armstrong is connected. A 
work has lately been done at these works. 
and Co., 
busy with a 
and Messrs. 
fully engaged cn marme engine works. 


which 


The Rivers’ Pollution Commission.— 
Pollution Commissioners, who held courts of inquiry 
Darlington, 


been shipped at 
Shipbuilding and engineering are 


rather less 


Sir 


good deal of hydraulic 
RK. Stephenson 
the eminent engineering firm at Newcastle, are 
pumber of locomotives, and Hawthorn and Co., 
Thompson and Boyd, of the same place, are 


Last week the Rivers’ 


at 


Stockton, and Middlesbrough, respecting the 


condition of the Tees, obtained a mass of information, showing 


the filthy condition of that stream from the washings 


discharge 


of 


of sewage into it at various points. 


on the banks of that river will 


have to alter their systems of drainage, 


to consider the Tees an open sewer. 


er 


NOTES FROM SOUTH WALES. 


Carprrr, Wednesday. 
The Weish Iron Trade—The iron trade of South Wales 
during the past week has been characterised with an un- 
usual degree of quietness when the period of the year is taken 
into consideration, there being a marked falling off in the 


demand for all kinds of iron. There is 
demand for the Continental markets 


October ; but at the present time 


erally a brisk 
in the early part of 
the orders being given out 


are limited, and it is the opinion of many who are considered 
competent of forming an opinion that no marked improve- 


ment is likely to be experienced 
When the time arrives for givin 
increased activity will be wit 
establishments in South Wales, 
are coutinuing to work with their 

this it must be admitted is occasioned by 
some time ago, as the ments entered 
pot be more than sufficient to keep them em 
than half time. Rail orders are coming to d slowly, 
= ones now in course of execution being for 
Inited States, with whi fair t of busi 


at the various 
at which the hands e 
regularity ; 
the orders sec 





for some little time to come. 
out the delayed orders 


into of late would 
loyed little more 


the 
the 


construction of a new 

effect a loan had been followed up, but the attempt had 
failed on the question of security for een ge of the 
principal. A new graving dock was being e at Swansea, 
the dimensions of which were— length, 300 ft. ; width, 45 ft. ; 
depth, 25 ft, the contract. price, exclusive of gates, being 
68001. It was expected that the whole work, which was of a 
very substantial character, would cost 80002. If such a dock 
as that could be constructed at Newport for 80001. or 10,0001. 
the commissioners could easily get the money, 

plenty of property to secure the repayment of the principal. 
It also transpired that land suitable for the purpose could bé 
obtained, a it was decided to refer the subject to the 
committee, with power to call in the engineer to make 
borings as to the foundations. 


The Haverfordwest Water Supply. —At special meeting 
of the Haverfordwest Town Council, convened for the con- 
sideration of the water works scheme, the works having been 
stopped since a former meeting, the clerk read the report of 
the engineer, Mr. Szlumper, who stated that he believed 
there was a great waste of water, and if allowed to continue; 
no reasonable amount will ever be sufficient for the supply 
of the town. There was ample space at Portfield for the 
construction of a reservoir, and if the council decided to build 
one at Portfield, the one in St. Thomas-green should be 
abandoned, and a new line of mains laid from Portfield. He 
estimated the cost of the reservoir and new mains at 13501. 
New mains and supply pipes were required for certain dis- 
tricts, and he estimated the total cost of the completion of 
the water works at 2130/.' The council resolved to adopt 
Mr. Szlumper’s scheme in its entirety, and instructions were 
given to negotiate for & further loan of 80007. for the com- 
pletion of the water works. 


The Welsh Tin Plate Trade—The demand for tin plates 
is far from brisk, but strong hopes are entertained of an im- 
provement shortly setting in. At the various works the 
make is very little more than sufficient to meet the de- 
mand, consequently stocks are not accumulating to any 
extent. 


The Welsh 
fair demand for steam coal principally for the mail 
stations, and the clearances to some of the Italian are on 
the increase. There is « falling off in the di from some 
of the French ports, but with the Continental markets there 
is an average amount of | ing transacted. House 
coals are in good request, and will continue so for some time 
to come. 


Steam and House Coal Trade—There is & 
packet 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Pig-Iron Market—The pig-iron market has 
cally during the past week, with a slight rise in 
price from 5is. 24. to Sis. 6d. cash. To-day’s prices have 
varied between Sls. 6d. and 5is. 4d. There is a continued 
pressure for steamers to supply the strong demand for pig 
iron for shi tto Prussian ports, and there is 
every probability that this will continue so long as the navi- 
gation remains open. The return for the week amounted 
to no less than 11,541 tons foreign, and 5102 tons coastwise, 
ora total of 16,643 tons, as sgainst 
sponding week in 1860, showing an increase 
of 8071 tons. On the 28rd ult., the ipments as 
36,149 tons. It now stands at 
present rate of deliveries continues it 
bable that the shipments at the end of 1870 will 
to those of last year, Deliveries ex store are still 
i co the rate of about 200 tons per day, in conse- 
quence of very excellent demand for special brands. The 
leant commmaptien oes remains as active as at ons pees 
the year. imports from Mi till 
an increase for 1570 of 14,211 tons. 
erage of the trade, made up for the 
ultimo, shows that the total 


Glasgow 
been very st 


for the past week 





18,572 for the corre-. 


The Secretary of State for India 

Mr. Robertson, M. Inst. C.E., F.B.8.E., to 
Ogee of several of 
sway to Bombay Mr. 
and 


ission.—There is @ con- 
ion of the An- 


while only one of the quays, the 
completed, or nearly so. The origina! 
hole work was 35,000/., but already the 
sum of 43,0002, has been expended on it, and, for all the ad- 
vantages given in sheltering boats or ships, that money 
might as well have been thrown into the sea. No vessel 
can lie at the side of the quay when s storm is raging, in 
consequence of the waves ing over the wall with 
force. The interest due to the Public orks Loan 
Commissioners is payable this month, but the Harbour Com- 
missioners have not enough of available funds. The whole 
revenue of the harbour during the last six or seven years 
has gone to pay the interest of the loan of 16,5007., and there 
is now a strong disposition to hand the harbour over to the 
Government, as there is ne prospect of the Harbour Com- 
missioners ever being able to get clear of their difficulties 
otherwise. 

Proposed Extension of the Commerical Dry Dock at Leith. 
—The graving dock accommodation for certain kinds of ships 
at Leith has frequently been found to be inadequate for the 
requirements the port; and the Commissioners have 
therefore resolved to ry om the Commercial Dock. There 
are six dry docks about Leith, but with the exception of the 
new Prince of Wales—none of them are large 
enough to accommodate the ordinary traders. When it 
happens, therefore, that any vessels of that class are in 
of repair, and the Prince Wales's Dock en they have 
to be taken to the at Granton, or to the nearest 
ae where is to be found. The Commercial 

ving Dock is 150 ft. 


by 40 ft. at bottom, eo 

can only be made available for the brigs and eraft 

which come into the = The Commissioners propose to 

extend it in length by ft.; and when this shall have been 

done it will be eapable of accommodating ordinary steam 

traders. The workmanship required for the undertaking is 

ehiefly solid masonry ; it 1.ex: the operations will 

be commenced soon. The entrance for ships to the Com- 
mercial is through the Old and Queen’s Docks. 

City of Union Railway.—In the report to be sub- 

mitted to the thirteenth half- early meeting, to be held 

next Tuesday, Mr. J. F. Blair, the engineer, states that the 

nen line of the Glasgow City Union Hailway, from ite com- 

mencement at Pollok Junction to its present termination st 

the junction with the North British Railway Coatbridge Ex- 

i reet, has been completed throughout 

, and is now available for 

of the North British and 

estern Kailways. The interme- 

, Gallowgate, and 

, that we trust to 

je ye oy the 18th instant to serve the second notice 

of Trade for the opening of the railway for 

i Railway No. 6, forming the a h from 

into the central station west of Stockwel!- 

, and all the 


bein a 
on the 
public service. 
the main line 





&k a of 43,144 tons as P 
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: The effect of our i considerable im- 
STEAM BOILER EXPLOSIONS. purvenins is ths eosin sd he homed otek toe? FOREIGN AND COLONIAL N 
| ENGIsEEEine. +,:., | not aware of a single instance where the fact of the 
ee ee rane Sages rt being insured has caused the substitution of attendants in- | Kennebec will be turned in the course of this month, the 
ses soot i hen ed, will double ttrat 4 be y ecb agp me gg Bye oy the British | survey of the line having been completed an far as St. 
attention, as t is one of especial importance detection of negligence through our inspection and reports | of the and Gosford line ; expressed themselves 
and to the It will, also, r . 
hy ey hy ee a by mony ae fe has lead to the discharge of many careless and incompetent tach Plead gn ry 
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partial and unbiassed ; and the statements therein Se aco at ins tolliatons tis ts diets 
Te’ ceprorde that opinion for sev. til or tcroogh upton, and many co-operate realy 
wOlt sill I thi ith me, fatal toi us. rt apy hg Sea a 





sions, oF now ‘the Steam Users ciation, | We o mebeye notions wete Sur . Telography : 

so tat i il . init the vomnarks | SM® or Morough inspection, and at loeal holiday ti ment dca weet line from Port 
ae pe a —_ h ur we * incur considerable expense in concentratiig our staff, occa- estimated cost is 120,0002., 
vat warer # companies, are such as have | sionally without the result sought; thus in Whit week last, this - will be The 
en printed in the reports of the chief engineer to the Boiler | ¥, 4 lo this Caral ever'Ge tle ute contemplated expenditure will not be exceeded. 


isappointed 

if a large number of firms have no spare boilers, : 
Pavidall atop only once or twice a year for but a brief period, ne atchighe iy i € app tome eapmalced yng 
it is ip ‘het either Government officers or t of of the ig te nj at epgaged in 

























tion, oF t en ir, aid hang but oth 1 jati : ing trial about 500 of As 
figuneer, , “gr hed botany or association could inspect all at such times. eurveys - cvuntry. 
an . : - 2 ' bh we have many first-class firms connected with one-third of So tinenes, the surveys may be eon- 
- oe oujegt of the reppes apueare | SSE Pus-O0F Billers are,as a whole, inferior to those under the finished, and next month it is expected that the 
revel is oe r 1, if Boiler Association, whose connexion is chiefly in whole scheme will be in the hands of the local Gavérn- ‘ 
co nies ee 9 i EMMeibire cotton district, where the boilers generally | ment. 
the faults of aa Mh tn » ae ale 7 OF Baperior construction and more steadily worked than| India and the Suez Canal—Burmah will soon be in direct 
; iod Is the a of ge ay ‘those weg many other manufactures, such as iron works, | communication with London wid the Suez Canal. At the 
my arin aa 5 dis ¥ pes phyeee! Sear) h € &c. The result of our operations, both as | last dates the Caroline, which is to be employed as a pioneer 
Boiler In amt were : Bait Ba ea eber of explosions and lives lost thereby, are | vessel in a direct Burmese service, was daily expected at 
oiler Insurance pa ; Ag neet, B0.. + | lesb Mob tinferior to those of the Boiler Association, Rangoon. 
ogee at he hee we }'and I am eetiain, from my own knowledge, that our inspec- : 
have had HiT Wave gs rf oe den’ q ae , and reports:furni ue. he. are far | . Intercolonial Railway —Messrs. Ellis and Co. have with- 
and Committee of the Bofle ; splate reliable, in every than those of | 4?#wn from their contract for section 20 of this line. The 




























ments made with their auth 
full of misrepresentations, it is 


‘Bhe time I have nchorel to, when 21s. per amount of Messrs. Ellis’s tender was 520,000 dollars. . It is 
company I manage, that you should Pra é 


thus a thatthe Intercolonial Railway Commissioners have 
; acne Be aeves t0 Messrs. Brooks and Brown, of 


action of that Association with See eer | Brockville, who require 640,000 dollars for the execution of 
RT hive toe Nisin owt sendin provers | nse 

te ot peas OOF TO ee a ta es traffic between the Fiji Islands 
tg Balle, tae eor of thé As6MMHHOR proves thal ft was deficient become so considerable and im that 


anon Apes Mar dy tions effec- | a steamer has commenced running between Melbourne and 
it improvement was entirely due to the com-| Levaka. The Fiji group appears destined to prove an attrac- 
) Pommercial companies it so much con- | tive field for Victorian enterprise. 











nber of boilers under i a ee Gembed, who Wave introduced periodical inspection into} p iwave in New Zealand.Although the Gov ; 

reports thar ‘ parame Wt per amet ern ot wn unknown, but more necessary than in of New Zealand hae decided in prinsiple on the conatraction 

par eninuien ord Phare nk ry ne as ss t to hich oe ry : om oe of railways in that colony, the nature and locality of the lines 

cuch inspection for each boilef hal chi Bia —-s more valuable | to be carried out has not yet been determined on. Probably 

that with suey service there ‘wa gg lines will earried out on the Festiniog 

income 23 AgSin ea eeae ate: ow also tha: na able ch 7 of i heiple, 

sociation w ‘ « i r ' F . " ; ig? 6 2 * P ry a 

ee ee 3 Se) | AO Hest 5 2 on ; : good A Smith's. Shop.—The smith’s shop at the Turkish 

ver ral dimenstont whee € Bh akotely | tig Aspociats render simply to cor Me datteig Adnan ibeernee bet ot love ton 

ne dimen im One ; Tt we : anal 3 ¥ Pa nae? ted. . J . Py 3 z 

Offers :of. boilers were fo the rn rT oie ; od Whi : } pabhweee fF ws Rom gel ghee page Sage 













50 iy oy 
<-y! iron en fortification guns as well 
¢ , oS th emall articles. The principal object of interest in 

decmed insufficient, No energetic effort was mae to exptidtans «0 frequently repoMed, is generally acknowledged. is perhaps a bolt-making machine which produces 
their operations for many years, nor to combine any system | heoash users, a8 & body, are naturally averse to the re- | 500 bolts per diem. The shop has two large American steam 
of guarante®With inspection, although it was known that it | .+.: tions to which a system of Government inspection would | hammers; it has also one English steam hammer and four 
was desired by many of the members, and would, if adopted, | ubicct them, and the majority would probably prefer non-| American steam hammers of smaller size for moderately 
have materially increased the number of boilers under in-| : + -pference of any kind fo such a course. There are, how- | large forgings. 
spection. ay . : ‘ ever, many important reasons for enforcing, in come wa: . i i al { 

The Association sustained no pecuniary ieee in case of | ore general efficient inspection than is now practised in a Pg cer Geep, toh Daren iattesy ie age bape lp nat 
explosion, its committee were apathetic in their action, and many cases; and I think that the difficulty may be satisfnc- rt ee af tho’ bound Pre gee. 
it appeared at one time that it must, for lack of something ‘ “se | year, 9 ont ae alll pho ya a 


) > torily met by the system of registration of all steam boilers in 

, die “9 natural death. Md + - hr 
to stimulate iteenergy, die “a natural dea retu re~ alan the bonds of the company as part + with 
re manufgeturers. Owing, however. to the brisk demand 

evi- 
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What, it will Be asked, ew mo mainline i the United Kingiamietal the saeaad 


"in il cea St Pagal Wa 

tion, and improved ite‘ action? Lane tr 4 uly, 1860, bad to Home ‘ in i ils i 
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At the cd chairman and the effected were consequently made upon « 
stem would allow steam msers to engage whom The Indian Mail Service.—Representatives of the Last 


for them; but in order to prevent Indian and the Great Indian Peninsula Reilways have held 























inspect in a p t ale on FT cecligent loying ignorant or unskilful persons, th a conference at Jubbulpore, on the subject of the transit of i 
system was only adoy .* > writen tery “| would be held x - Z Etc ln cane of explosion, if wevecheasiy mails between Calcutta, Allahabad, and Bombay. From * 
ment of that Associgeions?***r eps og d recklessly or carelessly omitted ordinary | November 1, a daily mail train will leave Bombay at noon, | 
The Boiler Ansocia s Staten : ndéeaulinns such disaster; and in order Pye | and will reach Caleutta in 64 hours. The running speed of 4 
the inference, that bectiuse the’ ly investigated by petent ineers, | the train will be 23} miles per hour, inelyding stoppages. ; 
wana - fees oe ’ he i in Loe ti in Canada.—The Great Western Railway 
osbaally ont pradiiae, Ge eS of | Company of Canada is about to place twenty-one new narrow 
On t oie z mm locomotives on its line. these sixteen will shortly 
operatio: a by American makers; the remaining five are 
perations under construction in the company’s own workshops. 


International Coal Railwoy—The object of this line is to 

ble | Connect the extensive coal areas at Bridgeport, Nova Seotia, 

directly with the — waters of the harbour of § . 
first sod 





he duty. 
ler owne are no more entitled to philanthropy” than Argentiferous Galena in India.—Mr. Ball, of the Indian 
igpturers, and any persons who give their time ical Survey, has discovered argentiferous galena in 
h work, are entitled to a fair consideration | the district of Manbhoom. From certain indications be con- 
whilst any board or committee who meet at | cludes that the ore exists in sufficiently large quantities to 
in ne ee i Se See Se little | be workabie. 
; Nas a - portant A Whitworth Steam Hammer for Turkey —Preparations 
; Jaat per Srgpeng for thus trespassing so fully on your valuable oo eewie ch to tettchtilgashd toctien of Ween 
if the safety of cilterdye,| POM Bournou for the erection of an 8-ton steam hammer of the 
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doubtful, the re is deferred. We have recently declined 4 : latest construction, now on its way from England. It will ’ 

bo sunew the policies of tue Senge Simm, oheen Uaibed aamiaal 4 : nr Husan, Chicf Eagincer. forgo guns and coils of the size, and the furnace ; 
i amounted to over 1001, in consequence of the | The National Boiler Insurance Co. (Limited), in connexion with it will be of very considerable : 
delaying necessary repairs. Manchester, October 11, 1870, sions. 
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THE LOSS OF H.M.8. CAPTAIN. 

THe members of the Naval Court appointed to 
investigate the causes which led to the lamentable 
loss of H.M.S. Captain have concluded their labours, 
and st have returned a verdict which we publish 
on ano:her page, and which we believe will be re- 
garded with satisfaction by all who have analysed 
the evidence on which it is founded. Four weeks ago 
we expressed plainly our opinion that the calamity 
which befel the Captain arose purely from the 
want of stability inherent in vessels of her i 
class, while we further stated = the eer Dr 
built in opposition to all scientific principles, in 
deference to a newspaper outcry, of which the 
loudest notes were uttered in the 7imes ;” and these 
views are fully corroborated by the verdict just 
returned, and by the evidence laid before the 
Court. Briefly stated, the plain facts of the case 
appear to have been these: Captain Coles advo- 
cated the construction of a sea-going turret ship, 
with a low freeboard, and he complained that 
the Monarch, and other turret ships built under 
the direction of the Admiralty, his plans had been 
by no means fairly carried out. Meeting with ad- 
vocates of his plans in some members of Parliament, 
and in the conductors of certain newspapers, 
was enabled, at length, to bring such an amount of 
pressure to bear the Admiralty that, in direct 
opposition to the advice of Mr. Reed and his de- 
partment, an order was given for the construction 
of the Captain in strict accordance with Captain 
Coles’s design. The contract for the construction 
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rests. In sa this we have no desire to 
that either Messrs. Laird or the late 
are alone responsible for the fearful loss 
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"| which the construction of the Captain has led. 
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we consider to have been shared 


slowly made; and that before she got through her 
te would be utterly condemned as un- 
fit for the naval service.” His evident opinion 
that the defects of the vessel would have been dis- 


st \covered by, those in charge of her, before any 


danger resulted from them, and having freely ex- 
pressed his opinions of her unseaworthiness he felt 
that he could do nothing until the a of 
his opinions was acknowledged. Unfortunately 
the eycs of those under whose i the 
Captain was called into existence 


The fate of the Captain conveys a lesson which we 
oe that sa Se i 

is lesson is that it is to disregard warn- 
eos doatded on actantielcomaeiaal It is a false 
system which the man on whom the whole 
responsibility of the designing of the vessels of our 
navy presumably rests in a position subservient to 
those who, however great their administrative 
powers may be, possess no knowledge 
naval construction; and we trust that some day a 
reform may be effected. 
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nay An a executive, constructed the system 
of Indian ways at an outlay vastly 
Mr, Simma’s driginal estimates. The costly school 
of English railway engineers was outdone in India. 
The co-operation of the East India Compa 
couraged lavish outlay, and money flowed in for the 
teed by the Government. 
red at, therefore, that in the 
early days of Indian railways so much capital was 
uselessly sunk, An expensive home managemeut 
designed works almost regardless of cost, which 
were earried out faithfully by their representatives 
abroad, and when the Honourable East India Com- 
any were compelled to yield up their trust, and 
nd the reins of management to the Government, 
matters were not improved. 
Department of India bas, to say the least, failed to 
fulfil its duties with satisfaction, and certainly with 
economy, and the recent appointments of engineers 
unqualified save by iuterest and position, are, it 
amongst the grave incon- 
by the body in whose hands 
lies the railway future of India, 

The unfavourable circumstances, therefore, under 
which Indian railways were commenced, and have 
been continued, may be easily conceived. 
in judgment, committed in the outset, was perpe- 
trated extrav tly in the ensuing years, and ob- 
structive legislation has further contributed to the 
evils originated by want of experience. 

Two conclusions have, however, bgen definitely 
arrived at by the Indian Government ; the country 
must possess more railroads—9000 or 10,000 miles 
of line must be built before the system can in any 
way be complete, and these lines built by the State, 
for the most part, must be made upon a model 
widely different from the existing one, 
Kurrachee along the Indus Valley over 1000 miles 
are required to join Bombay with Kurrachee. 
Nearly double that distance will be laid down for 
the central Indian system to open up a vast and 
profitable “district joining Delhi with Baroda, and 
placing important towns, now isolated, into railway 
communication, The Bengal system has now a 
mileage of 943 miles, and 1200 miles will be added 
to complete it. The coast line between Calcutta 
and Madras, with all its numerous branches, would 
be 1100 miles in length, and 1000 miles will be 
required in the Deccan. 
branches are recommended for the Great Indian 
Peninsula Railway, 300 miles for the Bombay and 
number of minor railways, 
and the rudiments of a system in Burmah make up 
the total already sketched out for the extension of 
the Indian railway network. 

But the grand total of 15,000 miles is far from re- 

resenting the ultimate extent of railways in India, 
Bix thousand miles have already been completed, 
or are in progress, and 9000 are recommended for 
construction by the Government as speedily 
possible, but before these are half built, new ne- 
cesaities will arise, and branches and extensions of 
the present lines will become inevitable, whilst in- 
dependent railways will be required, and probably 
a secondary network will be unavoida 

With a thorough knowledge then of the mistakes 
that have already been made, and a fair appreciation 
of the immediate and increasing 
ments of India, it behoves those to whom the 
—— of the State railways is intrusted to 
consider well, and to act cautiously in the reform 
—" at present contemplating. 

a e result to be attained is to build railways at 
¥ the lowest possible cost, which shall develop the 
co amount of usefulness, and io reach 
this something more than mere cheapness | the 
is to be considered, It is not with India 
been with the United States, or as it is to-day with 
some other of our colonies, In the former country, 
limited means had perforce to accomplish great 
things, to itself over wide distances, and to 
way—a rough and imperfect way it 
may be—tliat should serve the turn, till its useful- 
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railway require- 





colonies the same alternative existe ; the difference 
of a 1000/. a mile makes a Se pm a or im- 
possible, and in such colonies Le hares 
nts no difficulties, for a narrow is the 
first economy to be made without hesitation, and 
one upon which hg ay so savings depend. 

In the United , the gauge question is 
tically settled, and the numerous gauges are 
rapidly reduced to the 4ft. 8}in. standard, and 
American railway engineers, not having been trained 
in Westminster. if they lack strict professional train- 
ing, have, at least, practical instincts that lead 
them in the most direct line to the end in view, 
while at the same time necessity enforees conditions 
which would probably be otherwise disregarded. 
In our colonies, as we all know matters are very 
different, the etiquette of Great George-street rules 
in the Bush, and the shadows of Westminster fall 
over the downs and hill-sides of Tasmania. Our 
reputation for strength, solidity, and durability 
must not be called in question, and hence we see 
erected in Victoria iron bridges which the English 
manufacturers hesitated to make, they were so 
heavy, and stately stations, where timber sheds 
ought to have been. 

So keenly alive was the Public Works Depart- 
ment of India to the superior capability of American 
engineers to construet cheap railways, that one was 
recently imported from the United States, with 
what success we have not learned, but can imagine ; 
probably, the only good result obtained from the 
transaction was to show that the department ‘was 
dissatisfied with its own system of working, and 
that it had an earnest desire to do better. 

But while the plea of poverty cannot be put 
forward by the Indian Government, nor the pro- 
spects of a very limited traffic in the future, be 
urged as a reason why the new railway system 
should be constructed in the cheapest possible 
manner, the vast extent of country which the new 
lines must traverse, and the numerous branch rail- 
roads that will be required, making altogether a 
total, as we have seen, of 9000 miles already con- 
templated, and probably twice that length before 
the system will be complete ; this magnitude of the 
work places India in the same position with regard 
to her future railway construction, as her poorer 
colonial sisters, and a due consideration of the facts 
has led her professional advisers to recommend a 
narrower gauge than that already existing, the 
opinions differing between 2 ft. 9 in. and 3 ft. 6in. 

There is no wonder that in the face of this con- 
templated reform, the proposed alteration of the 
formation width, and the adoption of a new stan- 
dard, has already met, and will still encounter, 
strong opposition. All the evils attendant upon a 
break of gauge are urged against’ a change, ¢s- 
pecially by those engineers whose prejudices, or 
conservative views, cannot accommodate themselves 
to the onward march of improvement. 

But if it should be proved by the experience of 
the next few years, and doubtless it will be so 
proved, that, apart from the saving involved in first 
construction, the cost of maintenance and working 
should be considerably reduced, and the narrower 
gauge be found of ample capacity, then the break 
of gauge will be a matter of but small importance, 
for the wider must inevitably be swallowed up by 
the narrower, just as the Great Western Railway 
has had te be reduced to the standard gauge of this 
country. The transition state aabiieces much, 
and extend over a series of years, but gradually, it 
would be effected, and the rolling stock as gradu- 
ally changed, while the formation width of the 
broader gauge could be made available, with com- 
parapets s small expense, for an extra line of 
raila of the lesser width. It is, however, contem- 


a we believe, that the 5 ft. 6 in. gauge shall 
maintained as long as ible in its integrity, 
and the lighter railways be made independent of 


those already built ; whilst the n branches 
and extensions required to complete present 
railways should also be finished, not perhaps upon 
existing model, but of the same width, 
of far lighter construction, ided with a special 
rolling stock adapted for the comparatively alg 
nature of the We believe that this would 
extremely false policy. India can have ultimately 
but one railway gauge, exclusive, of course, of ex- 
i narrow lines, of the Festiniog Railway 
type, which it may be found expedient to construct 
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to the ultimate duty the new system will have to 
perform. It is only consistent, therefore, with the 
Sm pe og common sense to allow a sufficient margin 
or the increasing traffic the coming development of 
India will create. And unless some very urgent 
reason could be advanced for ting extremely 
narrow gauges, it oy to us that 3 ft. 6 in. is 
the least that should be sanctioned. Some such 
reason way be found for a slight modification of this 
dimension, and a gauge might well be decided upon 
which would utilise to the utmost. the formation 
widths of the existing 6000 miles of railway in case 
experience shall warrant the sweeping away of the 
present standard gauges. 

At all events, for the present the change must 
necessarily be only an experimental one to a large 
extent, and a short experience would decide the 
question definitely. It is useless to point out ex- 
isting cases—to quote the Festiniog, the Norwegian, 
the Queensland railways as examples which de- 
finitely settle the problem. The first is entirely 
exceptional in its character, admirably adapted for 
its work, and useful to show what can be done upon 
an extremely narrow base; the Norwegian system 
teaches us more, but the practice and requirements 
which have developed those lines may be lacking in 
the broader colonial field; . while. the Queensland 
railways can hardly be considered a success, unless 
compared with the neighbouring failures of Victoria. 
To decide definitely now would appear to us as 
great an error in judgment as that which, 25 years 
ago, led to the undesirable state of railway affairs 
at present ruling in India, while on the other hand 
a practical experiment would suffice to settle the 
question, 

That ultimate success would attend the change, 
we have no doubt, but we trust that the extreme 
view at present held by the majority of the Indian 
Government advisers will be modified. We consider 
that 3 ft. 6 in. isthe narrowest gauge that should be 
adopted, but, as we have said, the existence of so 
great a length of railways has to be taken into con- 
sideration, and the tation of their existing 
works may modify the width decided upon. 

The question of gauge, however, is only one of 
many arising in connexion with the new system. 
Economy in construction through every detail 
can alone produce cheap railways, the narrow base 
yey On ae facilities to the engineer fcr re- 
ducing his estimates. And other and important 
reforms will remain to be made in the Public 
Works Department after the gange discussion is 
ended. The present system of carrying out works is 
totally opposed to economy. Perhaps, indeed, it is 
not too much to say that, under more favourable 
circumstances, 5 ft. 6 in. lines might be constructed 
as cheaply as the proposed ones of 3 ft. 6 in., for 
the present administration is fata] to 
cheap work. So, then, there remains yet another 
important problem to be solved, after the new 
poem ie Mr ae, onde been fought out, and to 


this Colonel § ey should address himself. 
We have not here to enter into any com- 
parison of the ing stock of the two- , and 


must reserve that consideration for a future occa- 



























































Ocr. 14, 1870. } 





ually te all lines, whether their rails are placed 
5 it. 6 in. or 2 ft. 9 in. apart. 








BEETROOT CULTIVATION. 

Tue beetroot crop of last ‘year's season all over 
the Continent of Europe gave a production of 
689,500 tons of sugar. ‘This crop was raised in dif- 
ferent localities under great differences of climate 
and conditions of soil. 12,000 tons belong to Hol- 
land, 90,000 tons to Russia, and 40,000 tons to 
Belgium. The greatest quantity of beetroot is 
grown in the northern parts of Franee, Germany, 
and Austria. The question has been eqnealie 
raised in this country whether the climate and soil 
of the different parts of England and Scotland are 
suited to this important branch of agriculture, and 
many doubts have, up to a very recent date, been 
generally entertained on this subject. The question 
of beetroot cultivation in Iréland many years ago 
occupied the attention of a Parliamentary Com- 
mittee, but the result of those early attempts was 
a& negative one. 

Within the last few years, however, experiments 
in beetroot growing have been made upon a prac- 
tical scale by a few intelligent and enterprising 
gentlemen, whose efforts in this direction have been 
attended with a marked and indisputable success, 
The first of these pioneers of British beetroot sugar 
manufacture, we believe, was Mr. James Duncan, the 
well-known sugar refiner at Millwall. Mr. Duncan 
established a beetroot sugar works at Lavenham, in 
Essex, and the supply of beetroot was raised partly in 
the immediate neighbourhood, and partly in other 
localities, in order to facilitate comparison. This 
bold example was soon followed by an operation on 
a larger scale upon the Buscot Park estate near 
Farringdon, in Berkshire, belonging to Mr. Robert 
Campbell. This large estate of 5000 acres of culti- 
vated land is intended entirely for beetroot culture, 
and during the past season a considerable portion 
of it, comprising several hundred acres, has been 
planted with beet. The land is some of the finest 
and best cultivated in Engl and. A very complete 
system of drainage, carried out under the direc- 
tion of Mr. Baldwin Latham, extends over the entire 
area of the estate, the water supply at different 
levels is obtained by pumping water from the river 
which passes through the estate, into three large 
open reservoirs placed at different heights, and 
communicating with each other through an extensive 
system of water pipes. A narrow-gauge railway, 
worked by special and euriously-constructed loco- 
motives, runs all over the estate, and provides for 
all the necessities of internal locomotion. The 
ploughing is done exclusively by a number of steam 
ploughs, made by Messrs. Fowlerand Co., of Leeds, 
and working with a pair of engines to each plough. 
Mr. Campbell prepares a soil for his beetroot such 
as has hardly ever before been afforded to it on 
anything like a practical seale. He has raised 
crops of beet exeeeding 30 tons to the acre, and 
he expeets, by proper selection of plants, deep 
cultivation, and suitable manuring, to make a 40-ton 
crop the actual duty of an acre of land. At the 
same time the qualities of English beetroots are, in 
every respect, equal to the beet grown on the Con- 
tinent, and the yield of sugar frem an acre of highly- 
cultivated English farm land may, therefore, before 
long reach the point of equality with the average 
production of an acre of a sugar-cane plantation in 
the West Indies. 

Mr. Campbell has not as yet commenced the 
manufacture of sugar from his beetroot, and he 
devotes his entire crops to the manufacture of 
spirits in a large distillery, constructed and laid out 
according to the modern plans of French beetroot 
distilleries. In this respect we witness the ap- 
parent anomaly of an intelligent’ manufacturer, 
sparingno eare, trouble, or expense to produce the 
largest quantity of crystallisable sugar in the cells 
of his beetroot, in order to destroy this valuable 

roduct as soon as it is obtained, and to transfornr 
it by fermentation into the same products which 
are derived from the svat Beas sane wo ordi- 





urposes i 

those the juice which are incapable of 
yielding large quantities of crystallised sugar, and 
which in the form of beetroot molasses are well 
adapted for fermenting and distilling.. Mr. Camp- 
bell has not overlooked the essential counterpart 
and complement of beetroot cultivation, which, as 
we have shown in a previous article, is the main 
element of commercial success in this branch. A 
vast establishment for stabling and feeding 4000 
oxen is in course of construction upon the ‘Buscot 
Park estate, and the experience gained on the 
Continent in the management and constraction of 
large stables attached to sugar works or distilleries 
will form an excellent school for imitating and 
improving upon in this country by Mr. Campbell 
and his engineers. In reviewing the small but im- 
portant corps of pioneers of beetroot cultivation in 
this country, we must claim a prominent place for 
Dr. Voelcke, the chemist of the Royal Agricultural 
Society, who, by his extensive analytical researehes, 
has established the relative value of the different 
kinds of beet grown in numerous localities in the 
United Kingdom, and has pointed out the localities 
which appear to be most promising with regard to 
the introduction of this branch of agriculture. 
We must also refer to the intelligent and 
ractical efforts made Mr. Arnold Baruchson, of 
Liv I, for the introduction of beetroot sugar 
man ure in England, and to the pamphlet pub- 
lished by him on this subject. There are not as yet 
any engineering establishments in this country 
actually engaged in the manufacture of plant 
specially adapted for beetroot sugar manufacture, 
but this refers only to those parts of beetroot sugar 
machinery which are essentially different from the 
apparatus and plant applied to cane sugar works 
and refineries. We are informed, however, that 
Messrs. Pontifex and Wood, the well-known engi- 
neers at Farringdon-street, London, are devoting 
considerable attention to this speciality. At the 
same time the Aska Sugar Company (Limited), of 
East India-avenue, Leadenhall-street, as the pro- 
prietors of the patents of M. Julius Robert for the 
diffusion process, are granting licenses and furnish- 
ing machinery and designs for beetroot sugar fac- 
tories in this country and in the British colonies, 
thereby affording the full benefit of Continental ex- 
rience and scientific refinement to any beginner 
in this branch of industry in this country, or in those 
of our colonies which are suited for the ete a a 
of beetroot. The most important amongst these 
last named localities are New Zealand, Queensland, 
and some other parts of Australia. In the United 
States of America some experiments have been 
made in recent years which have proved the possi- 
bility of growing beetroot throughout an extensive 
of that country, but no factories of large size 
ave as yet been successfully established there, 
The future of beetroot cultivation in England 
seems at present to be firmly secured, and it is a mere 
question of a few seasons, which will make the beet- 
root crop take its regular place in the rotation of 
crops upon the majority of English farms, and will 
convert a considerable average of the best land in 
this country into a permanent bed for growing beet- 

root exclusively year after year. 








NEW MINERAL FIELDS NEAR 
EDINBURGH. 

In the North Esk Valley; so long and so promi- 
nently identified with the Scotch paper-making 
industry, there is now in progress a movement 
which is calculated to oxert an immense influence 


on the iron trade of Seotland. During’ a long 
Be tor mene of which Lanarkshire is the céntre, 
abd the most important , Was the pri 
irou-making district in the kingdom; but of late years 
place owing 


it‘has eome to oecupy only the seeond 
peers oan sigan tring wns te ntlng ng Cleveland dis- 


soon occupy & lower level, inasmuch as the extra- 
ordinary ' “find” of blackband ironstone made by 
David Mushet, and which has afforded 


ever, the North Esk Valley has now come into 
notice as a new source of of that highly- 
prized mineral ; and efforts are being actively made 
with the view of the extraordinary de- 
posit of mineral wealth beatae shypngec te 
to contain. It has long been known the Esk 
ag Bd ao ene Gyr aN omer Be 

it i, 
dition, an pire i ner amoant of excellent 
peer eat wpe ae iagas mg or elay 
band ore prime quality. Weshali now 
ceed to vo: igus: dulbiie hagtulling “Gee: bate " 
pert tin 9 ares vim cmap Bort yore 
district. under notice. 

The North Esk Valley lies to the south of Edin- 
burgh, and almost parallel to the Peutland Hills 
The mineral region of the valley—so far as the pre- 
sent remarks are concerned-—-is 8 or 10 miles long, 

At its eastern 


up the Pentland Hi One of the highest points 

the Pentlands—Scaldlaw Hill—is 1898 ft. above 
the sea level, and there are several other elevations 
pee ees but down in the valley, especially 
towards Dalkeith, the height above sea level 
varies from 400 ft. down to 200 ft., and hence the 
inclination of the minerals is necessarily very con- 
siderable 


In the district thus outlined there are many points 
of interest, industrial, historical, a ome Not 
- Roslin, 


Paper Mills, the fame of which is almost world-wide. 
Within the district there are found, im very close rela- 
tionship, great quantities of common coal and gua 
coal, bituminous shale which on distillation an 
abundance of ‘oil; clay and blackband iron- 
stove, and an almost inexhaustible it of lime- 
stone, the mineral which has long been worked at 
Gilmerton and in the famous quarries of Burdie- 
house, Hitherto the only iron-making firme who 
have leased the mineral fields in the North Esk 
Valley, are the Shotts Iron Company and the Glas- 
gow on Company ; and the mineral proprietors 
are Sir Clerk, of Penieviek, Mr. Kichard 
Trotter, Sir David Baird, of Gilmerton, si 

Simon Lockhart, of Lee and Carnwath, in Lanark- 


as on the north side ; 
it is possible, however, that further explorations 
may reveal a condition of things different from that 
which is believed to exist. 

‘The mineral field which the Glasgow tron Com- 
pany have secured is about 1500 acres in extent, and 
lies in the vicini ee . It bas only been 
a short time in the possession of the lessees, but 
they are already proceeding very energetically with 
the operations necessary for its development. They 
are at present sinking an incline into the ironstone 
about half a mile to the east of Gilmerton, and very 
soon we may e to learn that they are turning 
out large quantities of mineral wealth. 

‘The other fields that have been leased are in the 


Some of 
them have been in process of dev 
the last year or two, and of late a large part of the 
area leased has been thoroughly proved. The 
lessees have satisfied .themseves that the useful 
minerals over which pe rad Ape on j 
both t in quanti excéHent in ¥. 
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incline driven into it, where it crops 

surface near , and by means 

y have been bringing to the 

one hundred tons whee” They 

y or are just completing the sink- 

ing) of two pits, in addition to which incline 

already mentioned will still be used. The pits 

referred to reach down to a depth of 100 fathoms. 

One of them will be used as the pumping pit, the 
water which collects in the mine being 

to a height of 60 fathoms, at which height it will 

be run out to the Esk by means of a side level. 

The other shaft will be used for winding purposes 
only. The engine power, which is being 

will be capable of ** bringing to bank” a thousand 

tons of ironstone —. 

Before mineral wealth of this new region can be 

properly developed, it will be necessary to provide 

ample railwa ilities for doing an immense mine- 





ral traffic. e are pleased to learn that a new line 
of railway is to be commenced forthwith, and to be | 
called the Loanhead and Roslin Railway.+ Powers | 
were obtained from Parliament for its construction | 
during last session. It will be worked in connexion | 
with the North British Railway system, and it will | 
leave the main line of that system at Easter Miller- 
hill, near Dalkeith, and, ing in a south- 
westerly direction, about 64 miles, it will skirt the | 
village of Gilmerton, pass through Loanhead, and 
terminate at Roslin. The estimated expense is 
50,000/., of which the subscriptions already amount 
to 27,000/. It will, doubtless, be a valuable feeder 
to the North British Railway, and prove to the 
shareholders a good investment. Indeed, it could 
scarcely be otherwise when, to the immense pro- 
spective mineral traffic of the district, we add the 
large passenger traffic, that is morally certain, owing 
to the resident population, to the proximity of the 
district to Edinburgh, and to the extraordi 
rush of tourists during the season to Roslin. The 
mineral traffic of the Shotts Company alone will be 
very considerable. Besides their enormous trade in 
gas and common coal to Edinburgh, Leith, and 
other places, that company will be able to send 
60,000 tons of ironstone per annum to their fur- 
naces in Lanarkshire. 

We sball look with some degree of interest upon 
the development of this new mineral district, as it 
will, doubtless, directly have an important bearing 
upon the iron-making industry the kingdom, 
and, indirectly, upon all the other important 
branches of our national industry. 








THE BHAMO TRADE ROUTE TO 
m _ bie Soma CHINA. 

URING the orty years attempts have been 
several times on with the ne support of 
the Government of India, to establish an overland 
trade with China from the direction of the East 





shown by distinguishing marks upon the accom- 
Rim in the pars 1890, 1894, 1638, and 1807 7 Cape 
in 1830, 1834, 1835 1837 ; 
tain (now -General) M’Leod’s route, in 1 ; 
Sti amet paloaien ty Captele Welton, Lee 
; survey ‘atson, 
Ss ee eed Me. O'eie, be tee 06; be 
panes eee ae Feddon, in 1864-65 ; the 


expedition, which took place in 1866, 1867, 
: i illiams and Luard’s route, in 1867 ; 





It is not our intention now to enter into any par- 
ticulars regarding the several lines of route explored 
from the direction of British Burmah towards 
Western China, or through the Burmese empire. 
Throughout all the reports of these and similar 
undertakings having the same object in view, the 
same spirit of obstructiveness, emanating from the 
authorities at Mandalay, is conspicuous; whether 
this arose from a national objection to the admis- 
sion of foreigners thro’ Burmah, or to a fear of 
being ultimately annexed to the adjoining British 
possessions, we will not now seek to investigate. It 
will be observed that most of the expeditions, 
——— vg one have started from Rangoon - 

aulmein ; the advan however, —— y 
the Bhamo route are thus clearly laid down ina 
recent memorandum by the Chief Commissioner 
of British Burmah. When this expedition to Bhamo 
was proposed, a survey had just been completed 
from Rangoon, as far as the borders of British 
territory, for a line of railway from Rangoon to 
ae ung, and thence on the mythical 
city of Esmok to Canton. The proposition to re- 
- traffic by the Bhamo route with the provinces 

South-Western China was not made with any 
intention of interfering with the other survey, 
but as a perfectly distinct scheme. The object 
of the Bhamo expedition was to reopen a tem- 
porarily closed trade by a line of country al- 
ready known, and from which, if successful, 
oot most advan us — ane 2h ones ex- 

to arise; w as the obj surve 

was to discover a route by which a mihewr 
might be and even if pronounced 
feasible and advisable, it would take at least a 
When Captain Sprye’s 

there was in 
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Canton was really produced in Sechuen, Kwei-chow, 
and other provinces drained by the Yangtse, and 
that this produce had actually been —s that 
river in boats to a point where it is separated from 
the Canton river, or one of its affluents, by a steep 
range of hills, through a pass in which the produce 
was carried by portions down to the southern 
stream, and from thence to Canton in boats. By 
the same route, also, imports found their way to 
the place of consumption. So soon as the Yangtse 
ports were opened all was changed ; trade began 
to flow down the Yangtse, and nearly the whole trade 
of Canton ceased, except what may be considered 
its legitimate trade, that is, e the produce 
of Quangtung and Quangsi, and 

of these provinces with European goods. The 
trade of rena one os a ae it was 
serious! to a mn it altogether as a 
place of. Hare trade. 

As to the ing which these facts have upon 
the routes vid Kyang-hung and Bhamo, it —— 
remarked, firstly, that as regards connecting - 

n with China by a railway oid Kyang-hung and 
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is bordered by the Yangtse, still the difficulties of 
the route towards Ching, the most central 
mart on its bank, are said to be great, and the 
mouth of the river is so far distant that the carriage 
of goods is very costly. The of the river 
between Chung Ching and is moreover 
extremely disastrous to trade, on account of the 
total loss of ne Sears con ae cargoes in the 
rapi whirlpools, and besides whi 
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route be once fairly reopened. 

An exploring having been organised under 
the pine ni ; iden. with a view to 
proceed ria Bhamo to the borders of South-Western 
China, it commenced its journey from Mandalay, 
on board a royal steamer, the Yaynan-Sekia (which 
had been placed by the king at Major Staden’s 
disposal), on the 13th January, 1868, arriving at 
Bhamo on the 2Ist of the same month. The pas- 

of the steamer up the river was signalised by 
an absence of everything like difficulty in ordinary 
river navigation ; on one occasion only was it neces- 
sary to make any serious effort to discover a navi- 
ble channel. Owing to delays on the part of the 
urmese officials in arranging for the supply of 
guides and baggage mules for the expedition, it was 
the 26th of February before they got away from 
Bhamo, and they reached Sitkaw on the followin, 
day. Here they were again delayed until the ond 
March, when a fresh start was effected. The route 
now lay in a northerly direction, through paddy or 
fields for a distance of three miles, as far as 
Sehek, from which point the ascent commences 
rather abruply at the base of the Ponlyne Hills. 
The village of Ponlyne is about 2500 ft. above the 
sea level ; the immediate descent thence to the bed 
of the Nambouk river is steep and difficult for a 
distance of about three miles, but the next four 
miles are occupied in crossing a succession of lofty 
spurs which abut into the valley from the main 
ranges. ‘The Kakhyens, through whose districts the 
route now lay, oe to the high grounds as much 
as possible, and their roads seem to be purposely 
designed with a view to reaching the most elevated 
points on any given route. The Tahpen river is 
constantly in sight from the route, which at times 
descends nearly to its bed, and at other times is 
2000 ft. above it. The river is a broad rapid tor- 
rent, or rather a continuation of rapids down which 
the water rushes with unceasing roar, and with a 
force which nothing could withstand. Thence to 
Ponsee village the road is comparatively easy and 
good, and here the expedition encam on the 
upper terrace of a tumulus-shaped hill, which is 
cultivated to its base in a succession of terraces, 
generally regular and equidistant in their gradations 
of descent. On leaving Ponsee a gradual descent 
for nearly four miles leads to the foot of the larger 
spurs which slope down in irregular projections 
between the main ridges of the Tahpen valley, and 
leading to the minor undulations that merge into 


the valley of Sanda, a narrow ex of plain 
stretchin away to the cadena, teh beaded 


far 
laterally & two lofty parallel os of mountains, | i 


with an average intervening area of about four miles, 
between which lays the town of Mamoye. Thence 
the route lay in a north-easterly direction along the 
right bank of the Tahpen, along which seot-maites g 
had only been attempted at rare intervals, The 
bridges, where any have been erected, are built of 
long slabs of granite, which are laid laterally side by 
side, so as to form a semicircular arch over the 
channel to be crossed. From M: e to Sanda 
the route lay along the valley, on either 
side by lofty ridges towering up to a height of 
5000 ft. 

Karahokha lies near the foot of one of the 
many projecting spurs which jut from the counter- 
scarp of the western range, and Sanda occu- 
pies the base of one of these projections, and is 
close within = mening or —_— north- 
western range. ce a 
paddy fields for a distance of two miles across 
valley, in a direction south-east to another spur, 


after crossing which 2 or ee a north- 


after which it is lost in an amphitheatre 
After passing Mynela two or three miles, the valley 
narrows considerably, and at its north-eastern ex- 








ENGINEERING. 285 
tremity the outlét is a narrow expected that Russia will establish during the next 
of a mountain torrent. No roadway being prac- that 7 tons of occur per 
ticable through the itself, it became nee verst upon these new works will alone 
to ascend a portion the western range parallel |involve 14,000 tons. the whole, it seems 
with the for a distance of seven or clear that for the next years at least upwards 
miles, a t is made into the Nantin , | of 20,000 tons of iron bridge work will be annually 
which leads again to the bank of the Tahaw river. | executed in Russia. 

An iron bridge at the foot of the descent| Although the Russian is its 
from the hills into the Nantin is | utmost to stimulate Russian hg 
used only di yore daprwe we the ern forges wing gg a me- 
however, keeping t bank, crossed the chanical firms be able, after all, to meet to a 
Tahaw ata ford to the town of Mynetee. | greater extent than one-half the demand which will 
The bridge itself is about 80 ft. in length, with a arise in Russia for iron railway bridges. 
roadwa GM in becedth, whist ts formed bys Struwe Brothers, of Kalomna, contractors 
number of el chains, which are ser the qoeet Sine Tastes, toate Seats enna Sears 
cenene Oe eee hese beak to Deny aes Oe ee of dimensions, and 
clenched behind strong stone embankments. who have acq in consequence an eminent poni- 
chains are made of rod iron an inch in diameter, | tion in Russia, cannot produce more than 3500 
which is worked into single links a foot in length | tons on oo oe ee The 
and about 4 in. in width. Joists or crossbeams over- its of Mesers. Politika Semianikoff, 
lay the chains, and the whole is covered with a| at Alexandrowsk, near St. Petersburg, come next 
flooring of earth and gravel, so as to form a practical | in order. These works have been conducted since 
roadway. ‘The approaches to the bridge on either | November, 1869, by a ene | See by M 
bank are covered in and form guard-houses or rest- | Basson, formerly engineer-in on the Warsaw 
ing places for travellers. and Vienna Railway. The works undertook recently 
(To be continued.) the establishment of the Kowroff Bridge on the 
they may . 
RUSSIAN RAILWAY BRIDGES. haps, turn out $000 tons of work annually. ‘Then 
Great activity is now displayed, as all the world | comes the establishment of Messrs. and Rau, 
knows, in the construction of railways in Russia. | near Warsaw, These works—which ree dia 
Upon the whole, the Empire of the Czars does not | pleted a great railway bridge near Brest, and which 
offer very grave obstacles to the railway engineer, | re charged besides with the establishment of a 
unless, indeed, we except the passage of rivers and ee len ys: dy de na ges racer 
an 


ment no permits wooden bri to he built, 
a vast field is being opened out for the construction 
of iron ones. During the last four years iron bridge 
work has been imported into Russia to the extent of 
9000 tons per annum, while similar iron work has 
been made in Russia itself during the same period 
to the extent of 3000 tons annually, Including the 
cost of erection, the a outlay upon each ton 
of bridge work is esti at nearly 22/. 10s., so 
that a very large capital has been and is still being 
absorbed by the construction of railwa: Depry #0 in 
Russia, e e Russian Emenee oe t levies a heavy 
import duty on iron bridge work im into its 
Yanan On the other hand, Russian mechanical 
establishments are allowed to import raw materials 
free of duty, the object of the Russian authorities 
being to encourage by all ible means the de- 
velopment of mechanical industry upon the Russian 


soil. 

The Nicolai or Moscow and’ St, Petersburg Rail- 
way was eyes SOR Sa in the im t 
system knownas the Great Russian. One tof the 
amalgamation has been the o uling of the way 
and works of the Nicolai, which are found to stand 
in some need of ir. The wooden bridges 
a occur ay the line are or to be 

y iron ones, the aggregate weight of which is 
estimated at 12,000 tons. The new i 
not be made available without i diffi- 
culties, as they will have to be erected without any 
interruption of the current working of the line 
irrespective of inherent constructive obstacles. 
Thus a new bridge to be thrown over the Msta 
the room of one destroyed about a year since 
fire) will be 140ft. above the level of the water- 
way, and its erection must be a v 
undertakin g. Then comes a great over the 
Neva at St. Petersburg. This work, ha 
been the object for twelve years past of all 
of discussions and deliberations, is at last about to 
be undertaken, If the most recently approved 

is adhered to, this will be something 
over ae ae it will rest on twelve 
or fourteen ts weight may probably be 
estimated at tons. 


2 





Smolensk y—are also in a position to su 
about 3000 tons of work Z The Bertekt 
work., belonging Prince ‘Tenischeff, at St 


railwa’ ae to 
official data, way bridges into 
Russia during the last three years ha 
neighbouring countries in the 
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Researches on the Action of the Blast Furnace. By Cuarizs 
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of the author by Wiit1am H. Maw and 
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expressly for the Edition. Loudou: E. 
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data 


#0 that the reader is en-| ever, these objections would only apply in a re- 
stricted probally pout oub 


Schinz himself. 
After an introduction, in which Herr Sehinz ex- 
plains some of the causes which led him to carry 


out his researches, our author in his first 
chapter to treat of apparatus, and to 
describe the t of pyrometer employed 
him in hisexperiments. This pyrometer consists 
of a thermo-electric element formed of an iron tube, | 
closed by an fron stopper. into the centre of which | 
a platinum wire is welded, the force of the current | 
generated by this element being measured i avery | 
delicate torsion galvanometer, of which the con- 
struction is described. Herr Schinz deals at or | 
siderable length on the various causes which affect | 
the indication of an apparatus of this kind, and he | 
gives an account of the methods he has employed | 
of eliminating the errors due to these causes. Next 
follows a short chapter on the process of combus- 
tion, and thia is succeeded by one on the effect of 
the area of surface exposed by incandescent fuel 
upon the nature of the products of combustion. 
In this chapter Herr Schinz describes the methods of | 
analysing these 
gives tables of the results obtained. 
deductions are : 
1. That perfect combustion depends upon the proportion 
between the surface of contact and the velovity of the enter- 


ing air. 
2. A velocity of 0.39 metre per second per square metre 
of surface of contact is sufficient for a perfect combustion. 
3. The diminution of the velocity allows combustible gases 





His general 





| on latent heat and the heat of combination, and on 


roduets adopted by him, and he|determining approximately the resistance of the | 


sense, as we may 
some fature time when we deal with the subject 
more fully. 
Returning to Herr Schinz’s book, we find the 
chapters already noticed succeeded by others on the 


elevation of the temperature by the preliminary |i 


heating of the fuel which goes on in the blast fur- 
nace, on the quantity amd intensity of heat pro- 
duced by combustion under different conditions, 
and on the volumes of the materials with which a 
blast furnace is charged. Next we have a chapter 
on the specific heats of the materials forming blast 
furnace charges, and Herr Schinz’s experiments 
on this subject are of very considerable importance, 
dealing, as they do, with the variations in the 
specific heat of the various substances caused by 
differences of temperature, a matter concerning 
which but few aceurate experiments other than our 
author's have been made. The succeeding chapters 


ehemical decompositions at high temperatures, are 
also valuable, containing as they do records of ori- 


omee to Mr. Kirk on the subject, and not 
letters returned through the post, we presume 
been delivered. 
We are, Sir, yours obediently, 
Joun anp Heyay Gwrysr. 





ginal and careful observations. 

Chapter XLV. is devoted to an account of some 
interesting experiments made by Herr Schinz for 
column of fusion to the passage of the gases through } 
it, while the four following chapters respectively deal | 
with the transmission of heat through the walls of the 
furnace, the heat conducting power of different ma- 
terials, theabsorption of heat by the charges, and with 
means for diminishing the transmission of heat. ‘These 
chapters abound with experimental data, the modesof 


Hammersmith Iron Wozka, Uctober 15, 1870. 


1 
Mr. W. T. Henley, of North Woolwich, has just laid a sub- 
marine tele ys cable from Bona to Malta, thus completin 
the lines of the Marseilles, Algiers, and Malta Telegra 
Company. The total length of both sections laid is about 
900 miles. 

Torrzpo Exegnimests.—On Tuesday last some interest- 
ing torpedo experiments were condu at Chatham on the 
oecasion of the visit of the Duke of Cambridge to that place. 
The experiments began by the explosion of two small charges 
ped a on shore—one by means of a detonating fuse 

the other by heat—to show that gun-cotton in its natural 





to escape with the products of combustion. obtaining these data being fully described. With the 2 
4. When the velocity per square metre of contact is 0.09, | deductions drawn by Herr Schinz from his experi- pord, | perfectly anion but very enters vera ex- 
lmost all the carbon is transformed into carbonic oxide. . oat . aia ‘ | pk y means of detonation. The gun-cotton which was 
ne . oy xey | ments on transmission we cannot entirely agree, as | merely ignited only made s blase; that fired by detonation 
torpedo placed in the river and 
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Herr Schinz found that the influence of the tem- | we believe he has overestimated the] 
» beheve he hz re » loss of heat by | made a very sharp report. A 
pose upon the nature of the products of com- transmission by underestimating other sources: of | p rep 


vustion was even greater than that of the area of 


surface of contact, and his next chapter is devoted approximately the manner in which the heat gene- 
to an account of bis interesting experiments on this rated in the blast furnace is disposed of, he makes 
| Asa result of the researches detailed 1! no allowance for the heat rendered latent by the 
thia and the preceding chapter, our author considers expansion of the blast as it rises through tke furnace 
it highly probable that each cubic metre of air blown a feet. to which we believe attention waa first 
into a blast furnace per second requires one square | directed in our columns a few months ago (ride 
: y . . | page 359 of our last volume). 
and about 12 square metres of surface for the re- experiments on transmission are, however, of very | 
. eat . | great value, and it is probable that we may on a 

we nn ee pooten:? - th which a Schinz | future occasion deal with them at greater length 
considers Uriey the elect of the presence of MOls- | than it would be possible for us to do within the 
ture in the blast, we next have a chapter dealing Menits of @ review 


subject. 


metre of surface for the formation of carbonic acid, 


duction of this carbonic acid into carbonic oxide. 


with the effect on the temperature to be produced 
by variations in the pressure of the blast. 
a most interesting subject, and it is one which we 
expect tofind regarded asof much greater importance 
in the future than it is at present. Herr Schinz con- 
siders that the effect of increased blast pressure is 


shown by the formula : cpgeintes to inquire into the causes which led to the loss of 
H.M. 


w ” 
T’— 414 2 
=( . B 


in which T’’ =the resulting temperature; W=the 
quantity of heat produced; w=the specific heat of 
the products of combustion multiplied by their 
oe B=the barometric pressure expressed in 
metres of mercury ; and p=the manometric pres- 
sure of the blast expressed in the same unit of 
measurement. This formula practically asserts that 
the resulting teniperature increases directly as the 
amount of the blast pressure measured above a 
vacuum; and with this result we feel bound to dis- 
agree, (ur own belief is that the temperature will 
inerease only as the 0.29th power of the total pres- 
sure of the blast, and our reasons for this opinion 
were explained in an article on “‘ Combustion under 
Pressure,” published by us on page 261 of our 
eighth volume. In the case of the moderate pres- 
sures of blast ordinarily in use, the difference in 
the results given by Herr Schinz'’s formula-and our 
own would be but very emall, but in the case of a 
regular system of high-pressure working they would 
of course become very considerable. With such a 
— however, Herr Schinz does not pretend to 
deal in the work before ua, and his remarks, there- 
fore, refer merely to the variations of blast pres- 
sure to be met with in ordinary practice. He points 
out amongst other things that under the present 
system of blast furnace working the pressure of 
blast which can be employed is limited by the re- 
sistance of the column of fusion, while the em- 
ployment of a high blast pressure is liable te give 
rise to the formation of unequally distributed 
channels for the passage of the 8, and may even 
cause the combustion of the 





This is work we must leave to be considered in a second 
notice, 


ten iron itself. To | of railroads in the United 
a regular system of high-pressure working, how- phe POS See et OY 


loss. We notice, also, that in his summary, showing 


Herr Schinz’s 


The remainder of Herr Schinz’s valuable little 


THE LOSS OF THE CAPTAIN. 
Tue following is the verdict returned by the Naval Court 


5S. Captain. “ The court having heard the statements 
of Mr. May relative thereto, and taken his evidence and that 
of the remaining survivors, and the other evidence they deem 
necessary, and bette deliberately weighed and considered 
the whole of the evidence beture them, i find that H.M.S. 
Captain was capsized on the morning of the 7th of September, 
1870, by ure of sail, assisted by the heave of the sea, 
and that the sail carried at the time of her loss (regard bei 











had to the force of the wind and the state of the sea) was 
insufficient to have endangered a ship endued with a proper 
amount of stability. The court further find that no blame 
is attributable to Mr. James May, gunner of the second class, 
ond the surviving petty officers and men of H.M.S. Captain 
for her loss, and do, therefore, fully acquit them of all blame 
im respect of it, and the said Mr. James May, gunner of the 
sec: class, and the surviving petty officers and men of 
H.M.S. Captain are hereby fully acquitted accordingly. 

© The Court, before separating, find it their duty to record | 
the conviction they entertain that the Captain was built in 
deference to publie opinion, expressed in Parliament and 
through other channels, and in opposition to the views and 
opinions of the controller and his de nt, and that the 
evidence all tends to show that they generally disapproved 
of her constraction. It further appearing in evidence that 
before the Captain was received from her contractors, a 
grave departure from her original design had been com- 
mitted, whereby her draught of water was increased about 
2 ft., and her freeboard was diminished to a cortesponding 
extent, and that her stability proved to be dangerously small, 
accompanied with an area of sail (under these circumstances 
excessive), the Court deeply regret that if these facts were 
duly known and appreciated, they were not communicated 
to the officer in command of the ship, or that if otherwise, 
the ship was allowed to be employed in the ordinary service 
of the fleet before they had been sufficiently ascertained by 
calculation or experiment.” 

Our remarks on this verdict will be found on another page. 











Tux Poitman Cans. —The Pullman Palace Car Company, 
_in 1867 with a capital of §!,000,000, has now 
increased it to $8,000,000. It runs its cars over 15,000 miles 





filled with 10 Ib. of gun-cotton was then exploded, and even 
that smal! charge threw up a large quantity of water. But 
the chief experrment was with a very different torpedo in 
point of size; it was charged with no less than 432]b. of 
gun-cotton (which is considered equal to 1296 Ib. of gun- 
powder). This powerful instrument was moored about 200 
yards away from the vessel; it was surrounded by seven 
other torpedoes, the object of the experiment being to ascer- 
tain whether the explosion of so large a torpedo would lead 
to the explosion of the others. It was the 8 gee of the 
officers skilled in such matters that it would not. The 
torpedo was exploded by an electric current. The effect was 
grand. Vast volumes of water were cast high into the air, 
and the vessel was much shaken, but not one of the other 
torpedoes was exploded or injured. 


Tue wate Proresson Marruresses—We regret to 
announce the death by suicide last week while in a state of 
high mental excitement of Dr. Augustus Matthiessen, the 
professor of chemistry at St. Bartholomew's Hospital, and a 
man well known in our own profession for his extensive re- 
searches in electrical science. The Council of the Royal 
Society only last year awarded Dr. Matthiessen the Royal 
Medal. for his researches on the electrical and other physical 
properties of metals and their alloys. His earliest published 
researches related to the preparation of the metals of the 
alkaline earths. Having succeeded in perfecting methods for 
the production of these, he proceeded to institute a far more 
complete examination of their physical properties than had 
previously been attempted. results were published in a 
series of nine papers in the Philosophical Transactions, 
They embraced the determinations of the specific gravities, 


1G | the expansion due to heat, the thermo-electrie properties, the 


electric conducting power, and the effects of temperature 
upon the electric conducting power. The laws deduced from 
the results of Dr. Matthiessen’s eleetrical experiments are 
now in constant use by telegraphic engineers. e causes of 
the great variation observed in the electric conducting 
powers of commercial copper were first elucidated by him, 
and an im t report was made by him on this subject, in 
1860, to the committee pagemies be Government to inquire 
into the construction of su ine telegraph cables. Closely 
connected with this branch of -his researches were the 
investigations which Dr. Matthiessen carried out for 
the Electrical Standard Committee of the British Asso- 
ciation, of which he was one of the most active members. 
The resistance coils issued by that committee, which have been 
very generally adopted as standard instruments, are all con- 
structed of an alloy of platinum and tin, which, after along 
series of experiments, Dr. Matthiessen recommended as 
specially fitted for that purpose. He laboured most persever- 
ingly in the preparation of iron im a chemically pure eon- 
oan ok quantities sutisient inode of = attainment 
of thoroughly trustworthy results in the y of the pape! 

j ies of the pure metal and of its alloys. 








Oct. 14; 1896,] 





RAILWAY BRIDGES IN INDIA. 


One of the most 


important public works now 3 


going on in India is the construction of the 


of railway connecting the Bombag -and Made 


systems. Upon the Madras section of this under- 


taking, now rapid! 
occurs at a point about 77 miles & 
present terminus of the Madras Ww 
ing of the river Toongabuda, whi \ has 
what is unquestionably the largest 

Presidency, both as regards length and: 
consists of 58 spans of 64 ft. each, 





of wrought-iron resting u mry piers. Man: 
of ven piers measure 40 ft. from the bed of the 
river, which is a rocky surface ening 
pools, and covered with petntioboulders, 

and anxiety to the con- 


tractor when preparing the foundations. So far as 
the masonry is concerned, the eonsultin engineer, 
stated 


occasioned great troub 


in his report to Government in May 
that “ every foot of it will challenge com 


pariso 
with the best work of its kind in India.” 


to the lateness of the season, 






be done until the water in the river subsided in 
January, 1868. The foundations were all laid and 


the masonry carried up to an @ 


heigh 
5 ft. during the working season of 1868-69, and the 


t of 


remainder of the masonry, 7500 cubic yards, was 
completed during the season of ¥870, ~The total 
number of cubie yards contained in this viaduct is 


18,000, all of which were erected in eighteen 


work- 


ing months, besides the troublesome work required 


to be done in getting ready the foundations. 
stated that this is a rate of progress never 


attained in India, and when it is considered that 
dependent 
appliances, 


the builder of this structure was eutirel 
on his own resources for all materials po | 


It is 
before 


and had to deal with untrained bands of workmen, 
we must confess our admiration at the favourable 


result. It would also appear, on referrin 


to the 


above-mentioned report, {hat some little delay was 
occasioned by the adoption of 3 revised specifica- 
tion, entailing a more superior class of work than 


ordinary. ‘The carrying out of this 
work was entrusted by the contractor, Mr. 
to his agent, Mr. Henry Gale, to whom the 


nificent 


rett, 


greatest 


credit is accorded for the skill, energy, and per- 


severance he has brought to bear upon this par- 
ticular work, in addition to more than forty miles 
of ordinary railway construction which he had been 


called upon by the contractor to earry out. 





OLD BLACKFRIARS BRIDGE. 


AT the meeting of the Metropolitan Board of Works, held 
last Friday, it was announced that the foundation-stone of | ¢ 
Old Blackfriars Bridge—for which it may be remembered an 
unsuccessful search was made during the time the new 
bridge was in progress—had been discovered in the course of 


the exeavations for the sewerage works now goi 
Blackfriars. The following letter from Mr. 

man to the contractor in of the works, 
circumstances under which 
covered : 


tions of the foundation and memorial stones of 
friars Bridge, which were discovered on 30th 


the ult. and 
Ist inst. at a d of 30 ft. under the roadway, in the 
ton being excavated in Bridge- street 


open cutting which is now 
by Mr. William Webster, the eonteactor under your 


for the construction of the overflow outlet of thé Fleet and 


the penstocks of the low level sewer. The depth of 
cavations being 8 ft. lower than the foundations of 
bridge, a portion of the 


. - the 
plete, which has been duly forwarded to the offices 


at Spring-gardens, and which records that the founda. 


tion-stone of the bridge was laid m the lest of October, 
1760, by Sir Thomas Chitty, the Lord Pernt Fd Myine 
being the architect. The foundation stone I found to be one 


of the lower 2 ft. 3 in. course, which is bedded upon 
layers of pine planks bolted 
eavity in this stone was filled up with mortar flush 
top bed. Having tooled out the mortar, the beautiful 


medallion, which has already been sent to the Board, was 
a 


found encased in lead. Below this was 
mortar, and underneath that, without any protection, 


ever, I found the following coins : One suince of Gporge 
bearing date 1759; one half-crown, 1 3 One crown 


1750 ; one shilli 


interesting relic was dis- 
“ Northern Thames Embankment Office 

“ Whitefriars, H.C. Oct. 5, 1870. 
“ Sir,—Herewith 1 beg to forward-to Laat D par hg 


on at 


ef 


u 


ee 


is 
viaduct was commenced in May, 1867, but, owing 
or nothing could 










Architect: Urbis.” 
The following is the inseription upon the plate, which is in 
* Op the lat day of October, inthe year 1700, 
And in the of the most ' 
of UL, 
Sir Thomas , Kai Lord Mayor, 
art ofa dane of 








Who by the strength of his genius 
oC lerob- same prt eh a 
of 


is mi 

And a kind —- of his probity and 
spirit the pry — 4 

and secured 





We understand that steps have been taken for the pre- 
servation of these relics, and they will, we believe, remain in 
the charge of the Corporation of the City of London. 

















told the and pay, hi & distance of 72.31 knots; the time occupied was 7 hours 
Se yp me 48 minutes and 36 seconds. Before commencing this trial 
supposed that the successful candidates im the open com- the bunker doors were shut and sealed, and during its con- 
tion are equally certain, as they are more deserving of @! tinuance the coal consumed was weighed on deck by the 
ied tion and promotion, but there could not be a officers of the company, aud lowered into the stoke- 
greater mistake ; and it is this inferior, not to say degrading, The resalts were as nader : 
sewer papery ae ba the competition. It is 5 Bi ei ee 
true that a young man knows exact pay which he will : . ae EAR tole 49.8 
draw on landing in the country, which is sufficient for the Bt i igh ABA, gi P 66 Ib 
barest necessaries, not for the emergencies of Indian life. y, , on, ere ee 254 in, 
But that is a mere nothing; surely a man will wish to have LHP. poesia, 
some idea of what means of subsistence will be provided for C opti of coal per i 1007 Th. 
rw Tasted Se chenen tee tea = 2 - 1.86 Ib. 
vil and 
in how many years he would be promoted Oa Meher eed —ae é 3 Sa ae 766 
pa ) 
A reference to the so-called gradation list of the Public 
Works Ht errno aro wr thoes mgt mx . oe oe one 283 
of promotion, a system m " # 
use the degutaioe ante temen competitors, as}. The trials superintended by Mr. David 
years run on, get often lower end lower, further and further Croll, engineer to the Royal Netherlands 
away from the prospect of a comfortable maintenance. y: 
per ef Derepies en Ce, en ae : 
dopurtment and’ been placed over ine heatel the cane rien oredr tent $e tp eer er ly 
tors in the same list, who had been professionally educated, do htuedubay pu aioe taste gas to = 
Proved their competence by a severe test, and approved value the we Fw emer 4 wv 
a owt (okt ssudets, hud ods thats coe tajused, coo of whstm dd ap Absodessen Maan 
, now ! : 
«ow ws Ieooue baton of the most remote description in sight Totes is owned fa mane ay tte ap har 
abe svete de i tal oo'ane day copeapeantanen tnd how the gue on the present ovca- 
of it us « properly i 
prompted by an honest indignation at dishonesty of these pace mene eS Sa te wg iy 
sapelipsiioth ae tele aon — the 26th instant for the attendanze of Mr. 
unfair promotion of an or locally trained | been ~ to 
ign tac Sod ti asa ase | ae orem are 
below ; 
aes maps and aie the resources tne Unde fice vanes ta tome 
which provide em antllenias =e 1,081,826 tons in’ August, 1869, 
pment dc bp Sov er sy Sukeeoe ur? | iasigleges te Reena to Braues-ia 
to lead a s lite in as « family man. 1 pert -yry bg verte pps 
Ensign E—, 58th Foot, is placed over a dozen August were 228,274 mom ear tee 
the service. This with similar . The shipments 
ea mein ee ae | gon cee ae 
although they want it, and that their pale children will have to } tenes = on established 
is cteneon my sept | pte ae a ae 
is it an elaborate and desigued systent of baby forsing fala experi fromthe Coie to the eens 
which hae resulted in the literal toch re nee extent seer hah ptr) at 
pore preed pry chehen neg mba wad pod period of 1868. The to France. were 
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At the recent meeting of the Social Science Co , at 
Newcastle, Mr. P. Walter Meik read a paper upon the water 
supply of the district, and gave « description of the new 

proposed for construction to supply the increasing de- 
population. In of his . 


have been the springs and surface water within its own area, 
but in consequence of the extensive mining and manufactur- 
ing operations carried on in the coalfield, these sources have 
been abstracted and polluted to such an extent as to render it 
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origin, the water is of a very hard description—ite hardness 
i as t as any in the kingdom. Its entire | 


however, organic impurity renders it admirably 
adapted to the human constitution, it is not of the 
most economical kind for ordjnary domestic and culinary 
With regard to the supply of water to that part 

of coalfield which is situated in Northumberland, the 
district served by the Newcastle and Gateshead Water Com- 
pany, comprising the Towns of Newcastle and Gateshead, 
the north margin of the River Tyne nearly to Shields, with 


a far north as the 
collieries of lin 
noticed. 
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WATER WORKS. 
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any existing companies, but Will take powers to furnish such 
companies, as well as local government 8, colliery owners, 
and consumers generally with water for their respective 
districts, townships,‘and vil in lieu of or supplementary 
to their — — h being he arrangements 
pro , and seeing company will be in a position 
to furnish sufficient water for the whole population of the 
district, they hope to secure the active co-operation of ail 
companies, boards, and interested in the pro- 
vision of an adequate supply of water to their respective 
localities. The population at this time, exclusive of Tyne- 
mouth, is estimated at 40,000; to which, adding 50 per 
cent. for future increase, a total of 60,000 inhabitants will 
require to be provided for. The Newcastle and Gateshead 
Water Company has, by i jing the 


natural facilities of the gravitating district of the Pon 
Blyth as to render it 

waters of the W: 
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RETAINING WALLS. 
To tux Eprton or Exerrngrine. 

Siz,—I have yood wish sates Selesest Se oee Fe f 
have pare in your j on the “ Profiles given 
to Wa retaining Water.” As the subject is one of consider- 
able interest, L making a few 
able is given by Mr. Asher. — 
First, I observe that the condition’of a plane water face 
only is diseussed ; but in very big. Come curv 

ives a more economical section. 
fie ie ccuaplicated but interesting, and as M . Asher speaks 
of subsequent papers, I wili hope that he intends referring 
Ce re iw iat tas tattes Reopens tolily apes wink 

The principle that the batter u 
is, practically, on the nature of the material » fs aa A worthy 
of attention, and the formula for caleulating both batter and 
base are very simple. In the case of w=2 (a common value 
in practice), we get as approximately correct the exceedingly 
handy rule for a minimum section, that the batter be 
1 in 4, and the base half the height. 

The question of the triangle of safety is, however, that 
which oo most desirous of discussing in this letter. On 
this subject I would observe: 

1. That, although the assignment of a value for the mo- 
ment of safety may be beyond the scope of a strictly analy- 


tical paper; still, since the author writes from a of the 
world where reservoir walls abound, I hope that in the 
furnished of 


promised practical papers some notice may r 
the value usually given to M (or the proportion it bears to 
the moment of pressure), in the best examples in Central 
India. 

2. It appears to me that there isan error in the formula 
for evaluating this safety moment. It will be the weight of 
the triangle GED (Fig. 9)xF D. The value of F D is cor- 
rectly given in the equations preceding equation (10), but 
appears to be incorrect in equations (6) and (7). The 
equation immediately preceding equation (6) should be 


w’ *(e- cot ¢~°”) CK, instead of 
3 2 
— (o-* cot é) CE there given: 
consequently, equation (6) will stand 


ye’. CE n-Lh _CE 
3 Watgaapo 2S’ 


and equation (71) will be rather more complicated than in its 
present form, though by the substitution of the known quan- 
tities its solution will be simple enough. 





3. Is the back of the wall the most economical position for 
this triangle of safety, as proposed by Mr. Asher, or would 
it not be better on the water side? In other words, would 
not the trapezoid A D C E' be more stable than the trapezoid, 
ADEC? Would not the increase of leverage with which 
the weight of the triangle would act by putting it forward 
more than counterbalance the increase in overturning mo- 
ment, due to the substitution of the face, A E' for A C. 

The point can only be determined by a mathematical in- 
vestigation, remembering that CE=C E'. 

The moment of pressure tending to overturn the wall, 
ACDorACED round the heel D, is as given in Mr. 
Asher’s formula (1) 


M="™ (i coseetg—Sdoot f) » » + (1) 


Similarly the moment tending to overturn the new wall, 
AE'CD, will be (calling < CAE’ ) 
w h? 


M'= a cosec? J+ a — 3b cot +x) 7 (2) 


The difference of these moments represents the increase in 
overturning power by the adoption of the profile A E'C D, 
or M'—M= 
w h? 2 — ? 
§ U2 cosec*® 6+ a1 —3d cot J+ a—hcosec® $+-35 cotd § 
Referring to Fig. 1 
E'g “i Cg'—CE dis hoot g—C E 
—— 


- CE 
cot = 
O+ & Ag A 


=cot f— 
also oosec? 4+ ce=cot? 6+ &+1 and cosec? =cot*g+1 
va 2h ; 3—n 

b= Teapinty 4 Oo O=L Tegan 
Therefore : 
wh 
M' +-M= rr 


also 


; fa (cot? 6+ x +1) —3b cot 6+ &~— 
h (cot? @+1)+ cot 3 ba} 


_ wht 


‘ ‘ 
=~ qoot 6+ ac(h cot P+ w—3 b)— 
cot 8 (h cot 6-38) } 


” ® See pages 7 and 19 of the present volume. 





_ wh _CE _CR—a)— 
w—-M = NE {( oe <~ )(heote-CE-88) 
cot 6 (h cot @— 32) } 
=" {yeott9—Bbe0td-20K ot 04°F + 
$0 CB cot? 448) cot 6} 
_ wh, CE a 
= O40 B= Th etd) © 


Increase in moment of pressure, 
294 ick. . ® 
The moment of resistance due to the triangle CDE is as 
before shown, 
Wath OR g  Gmek db: ~F) a 
8 (755 +9 2 
The moment of resistance due to the same triangle when 
placed on the water side will be, 
wacHxke’. pp 


F' D=)b—AF'=b—/" g' and f' 7 =Cg' —Cd'-—d'f" 
s' g=heot g-° B_f'9 
2 2 


2 CE 
'g=AP== {x - 
t'9 5 pat o-- } 
2,38 cr 
F'p=2 { 2 4. : } 
hE teeta Pan 
a 
2 
nh CE " 
ik writ ose - (6) 
BUY +In+9 2 j 
The difference between equations (5) and (4) represents the 
increase of resistance due to the waterside position of the 
triangle of safety. 
Increase in moment of resistance = 
wewa@hCE FS 2h +cE} . © 
8 Vv nt+intl 
Dividing equation (6) by equation (3) we get, 


and in! #. OF 


{5 b—h cot 0+ 


w.@' 4. CE § 


N'—N_2nh+2n.CE/ w+? nt9 
M'—M = =s- Sn h+C Ep/n?-+2 +9 
Let C E=zh, 


N—N_2a +2 n t,/n?+2n+9 
Mi —M 2n-+a/nt+2n+9 


Now, in order that M'— M, or increase in overturning 
power, we by oy N'—N, or inerease in resistance, z must 
equal 0—that is, for every positive value given to x, N'— N, 
must be the greater; so that whatever be the proportion that 
C E bears to the height, it will be better placed on the water 
side, be the value of # what it may. 

This extra material, however, can in most cases be more 
economically arranged than in the form of a triangle, even 
when placed on the water side, provided EC, as calculated, 
is wider than required for the purposes of the parapet. 


Then 


Fic2. ¢-> 








Set off C c=width required for parapet. Biseect A E in d, 
join ed and produce to meet DA produced to a. The 








has grown to d 


ing the coal over the screens at 





rg 


sis 


the coal, and the u extent that the screening and 
double screening of the wal - 


— years, whereby about nine per cent. of is 
out 





area, Cea A, will be equal to CEA, while the centre of day, the present result of a year’s working is as follows: 
gravity of the trapezium, which I would substitute for the ,000 tons of large coal, e from £ 
triangle, would be lower and further from the heel, D, and the property worth—say 7s. 6d. per ton, 
the batter would be greater than with the triangle — where at pit’s mouth .. eos sem CS 
EC is greater than 2 ¢ ©, the new batter, would be even 61,114 tons of large coal f.ob., ay at 
greater than the original A C, so that the additional re- Cardiff, at a price equal to 7s. 6d. per 
sistance of the safety addendum is in this case entirely un- ton at colliery 4. ve nee ene BOF 
balanced by an increase in the overturning power, which is 6642 tons of small coal at colliery, at 2s. 
in fact diminished by the increased batter. PRT con eae PE Se ae 664 

The moral of all this, then, is that all extra safety ma- tons of small coal at Cardiff, at a price 
terial should be put on the water side, and that the top width equal to 2s. per ton at the colliery ... 604 
should not be greater than is absolutely necessary for the ——— 
parapet ; also that, however correct may be the formula for 24,185 
ascertaining the value of @ when dra out a minimum _-~- 
section, still the wall in which the ealety c is applied Loss per annum os row wed £38,565 
to the best purpose will always be so modified (except when am aware that this is an extreme mode of stating the q 
OC B=8 Co) that the batter will difies Sum thet given by Che tion, inasmuch as it is practically impossible to get the 

ula, being greater or less according as C E is greater remove it without a certain loss, but it is useful as 

sad ete 2 a that, however interesting these = Todo eanat abicel wining 

n 8a among us ¢ ing + 

i ‘A , and to show an effort should be reduce 
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im bad roofs, and in keeping up the sides 
in our principal seams, together with the alterations which 
it would necessitate in our trams, I am afraid the extra ex- 
pense would more than cover the —- to be derived 
from its adoption in this district; however there is no reason 
why it may not be introduced extgnsive! in our surface cpera- 
tions. But there is very much to be done here with the tail 
rope and other systems of u nd haulage in which we 
are far behind the best collieries in other districts, and which 
must have more of our attention as the length of haulage in- 
creases and our collieries become deeper and more extensive 
generally. 

Several contributions have been made to our proceedings re- 
specting the ventilation of mines, but so far as I have been able 
to ascertain, the proper distribution of air in mines, — 
regard to the number of splits, the length of the splits, an 
relative quantities for the several splits, does not seem to have 
been treated upon in either of the papers. Next to 
viding an omale quantity of air, to circulate between the 
downeast (through the workings) and the u t shaft, is 
the most economical distribution of it through the several 
districts of the mine ; and I am inclined to think that this im- 
portant subject has not received the consideration which it 
merits at some of our collieries in this district ; so that it 
would be very desirable to have it treated upon, by some of 
the managers of our largest collieries, where the splitting of 
air is necessarily carried out to a great extent. 

The working of thin seams of coal has had but little at- 
tention in this district as compared with what is done in the 
Bristol and Somerset coalfields. Up to this time it has been 
the practice in this immediate locality to leave unworked seams 
of about 2ft.6 in. and under, but now that the principal or 
most remunerative seams of coal are becoming exhausted at 
some of the collieries on the crop, we shall have to turn our 
attention to yt em of the coal in the thinner seams 
down to 2 ft., even 18in. thick. This, as well as the 
order in which the seams of coal under a property should be 
worked, and the effect that the working of one seam has 
upon the quality and upon the cost of getting seams imme- 
— above and below, is deserving of more deliberation ; 
i , the latter is most important, as a great many of the 
difficulties to be contended with in the working of seams 
comparatively near together (from bed roofs, and various 
other obstacles tending greatly to increase the working of 
the coal) arise, to « | great extent, from the working of 
the seams regardless of order or precedence. There is such 
a variety of circumstances to be considered, which vary very 
much even in adjoi collieries, that it is difficult to lay 
down fixed rules; but if careful observations were made by 
colliery managers working the various seams in different 
order, and a record of them, together with the thickness and 
nature of the intermediate strata, quantity of gas, &c., was 
communicated to the institute, there can be no doubt that 
some conclusions would be arrived at which would prove of 
very great beuefit to the district. 

Another matter which does not seem to have had much at- 
tention is that of the best mode of opening out collieries in 
maiden districts, referring more especially to our steam coals, 
in localities where the gases have not been tapped by the 
crop workings. A great difference of opinion exists as to 
the best mode of proceeding, having regard to the freeing of 
the gases, in a manner so as to insure the least possible risk 
of explosions. Many very serious accidents have occurred 
in such operations, in fact, most of the great explosions 
—. the last 30 years ; and, considering that we shall have 
to sink pits and open out collieries in a great many of our 
valleys, where there has been no opportunity of crop work- 
ings, I think the Institute should upon this subject as 


oue of the most pressing upon its attention. It has been the f i 


practice of the North of jJand Institute of Engineers, 
whenever an ex 


taken place in their district, to arrange for a paper to be 


read, giving a detailed account, as far as the facts could be} i 
ascertained, of 


the whole of the circumstances, whereupon 
discussions have taken place with the view of determining as 
far as possible the causes of the accidents, and considering 
the means necessary to be adopted for preventing a recur- 
rence. Such papers, describing the means adopted for re- 
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storing the ventilation, getting the workings into order, 
putting out standing fires, and of overcoming various diffi- 
culties co uent wu such events, would be of great 
practical benefit to colliery viewers, and it has occurred to me 
that we should do well to follow the footsteps of our sister 
Institute in the North in this matter. 

The next subject having an important bearing upon the 
conduct of collieries in this district is the question of single 
or double shift, which was brought before the Institute afew 
years ago and fully discussed. The conclusions arrived at 
then were, if | mistake not, altogether in favour of double 
shift, but the difficulty of introducing it seemed at that time 
nsurmountable. The matter was so thoroughly ventilated 
at the time, and the advantages with regard to reducing the 
risk of accidents were so clearly set forth, that I need not 
here dwell upon it, and my only object in now referring to it 
is for the purpose of suggesting whether it would not be 
advisable to have the discussion ned, with the view of 
considering in what way so desirable a change could be best 
brought about. ; 

The Institute has had very little, if any, information con- 
tributed upon the sinking and tubbing of shafts, and now 
that sinkings of much greater depth will have to be made to 
win our ¢ minerals, it would be interesting to have these 
subj well discussed. For although we are not beset with 
such difficulties as have to be contended with in some of 
the deep pits in other coal-fields, still, in some situations, a 

t thickness of sand and gravel, with cameirey 
co quantities of water, is met with, and it would be ad- 
vantageous to have a paper u sinking and tubbing by 
some one having had practical experience in such works. 
Very able papers have Seen supplied upon various parts of 
the South Wales coalfield, as also upon the quantity of un- 
worked coal in the whole of the basin; we need not trouble 
ourselves about the latter until the report of the coal com- 
mission is out, when I have no doubt there will be a great 
deal of discussion as to the conclusions arrived at with re- 
gard to the quantity of coal as wéll as the aay te the 
seams. But we have had little or no particulars about the 
eastern or western portion of the mineral basin, nor has there 
been any upon the interesting subject of the causes of the 
changes in the quality of the various seams of coal from east 
to west, nor upon the identity of the various seams of coal 
and ironstone, with the most prominent features of 
the coalfield (that is, the Upper and Lower Pennant Rocks), 
all of which would be most interesting subjects. 

There is another matter in connexion with our mineral 
field which it would be exceedingly desirable to place on 
record, that is, an account of the faults, washoute, and other 
disturbances proved by the various operations. Doubtless, 
there would be some objection to going much into detail on 
this subject, as it might probably tend to depreciate the value 
of properties containing them ; but there would be no diffi- 
culty in describing the general features with the probable 
direction and extent, &c., so that the information may prove 
useful in future explorations. 

Passing from the coal to the iron trade, the President said : 
The Institute owes its origin to the iron trade, and ever since 
the first meeting, those connected with the South Wales iron 
trade have strenuously supported it, and contributed papers 
from time to time upon various improvements effected 
in blast furnaces, manufacture of coke, manufacture of steel, 
selection and treatment of coal for blast furnaces, re- 

tive furnaces, blooming rolls, &c., &c., but we have 

no paper upon the all important matter of the economis- 

ing of fuel in the manufacture of iron, and on the best means 

to be devised for the purpose of extending the use of our 

native ironstone, the ption of which has for some 

years past been gradually falhag off, while the quantity of 
iron made in the district i i 





ion of any magnitude has unfortunately | man 
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keep pace with other places having the 
i to the important item of iron 
the able contributed by Mr. 
in orth are far out-stripping 
vements in their furnaces and the economising 
it is our duty to benefit by the experiments they 
, and avail ourselves of the improvements, so far as 
ly to the ores at our command. As for fuel we need 
fear our best coal yielding coke equal to Durham. There 
is therefore no reason why we may not realise equally good 
results. The cost at which our argillaceous ironstone is ob- 
tained, the low tage of iron contained, and the dif- 
ficulty of smelting it, are serious obstacles in attempting to 
it i ion; but looking at the immense 
i ae portion of 
which can be wrought by open patches and levels, and some 
of it with coals, we surely ought to take the matter into con- 
sideration, with the view of ascertaining what means, if any, 
in improvements in furnaces, &c., can be devised for continu- 
ing, if not extending its consumption in a profitable manner— 
instead of as at present, gradually reducing it—and I would 
invite the serious attention of the Institute to this matter. 
Besides the argillaceous ironstone, we have in the basin 
several deposits of hematite iron ore, lying above and in the 
limestone and in the shales of the old red sandstone which 
have hardly been fully developed, and does not seem to have 
been broughé before the notice of this Institute. It is not 
impossible that a paper giving a full description of the iron 
ore mines already at work might lead to further trials being 
made in ore-bearing ground, and discoveries made whereby 
our works may be very much less dependent on the importa- 
tion of foreign ores. 

There is only one other matter which I will trouble you 
upon—that is to sug that important questions, requiring 
much time and ideration in experiments, the getting up 
of information and plans, &c., should be placed in the hands 
of committees of members of the Institute in the same way 
as is practised in the North, and where, I am informed, it 
has proved highly satisfactory ; and also that a list of sub- 
jects should be drawn up by the Council of the Institute 
every year, upon which they should invite papers; and 
that premiums of books or medals should be awarded to 
the writers of the best papers. This works remarkably 
well in the Institution of Civil Engineers, and I believe it 
would tend to materially improve the position as well as 
imerease the usefulness of our Institute. There are many 
other matters having an important bearing upon the mineral 
wealth and manufactures of our district, which I cannot at 
present refer to, having already far exceeded the bounds of a 
reasonable address. will Ae to close by asking your 
serious consideration to the several points worthy of atten- 
tion ; and if, ae term of office, we shall be able to do 
something towards ucing the enormous losses caused by 
the present mode of working and treating our minerals, and 
secure their being worked and used in a more economical 
manner with the least possible risk of life, I shall not have 
oecupied your time in vain, and this Institute will have con- 
ferred an additional boon upon our district, and fully realised 
some of its objects. 
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HAMILTON’S STEAM BOILER. 

We illustrate, above, an arrangement of steam boiler 
designed and recently patented by Mr. Gilbert Hamilton, of 
the Soho Foundry, Smethwick, Fig. 1 being a longitudinal 
vertical section, and Fig. 2 a transverse Cornish boiler 

rovided with a single internal flue constructed according to 

r. Hamilton’s plans. In these views, a is the internal flue 
of the boiler, and 6 is the furnace ; while ¢, ¢, are pockets or 
water spaces extending from the body of the boiler into the 
internal flue, a. The pockets, ¢,¢, are situated alternately 
on opposite sides of the flue, a, and constitute a series of 
deflectors by which the flame and heated air from the furnace, 
b, are made to take the zigzag or tortuous path indicated by 
the arrows in ing through the said flue, a. By an ex- 
amination of the transverse section, Fig. 2, it will be seen that 
each pocket or water space, ¢, projects to or near to the middle 
of the flue, a,and makes an angle of about 40” _ i a 
plane ing along the flue. 1t will also be seen nce 
to the same figure that the pockets, ¢, ¢, on paver Ae sides of 
the flue incline in ite directions, the poekets crossing 
one another at the top of the flue. By this crossing of the 

kets at the top only there isa elear space left at the 
octoms of the fue ‘or the collection and removal of soot and 
ashes, while at the upper part of the flue, where the flame 
and heated air principally pass, the passage bas a zigzag 
figure owing to the auntng of the alternate pockets. The 


arrangement is a promising one. 
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THE BHAMO TRADE ROUTE TO 
WESTERN CHINA, 
From Nantin to Mowilis the edhats of the scenery 


changes, and at about half way an ascent is ¢ 
menced to the table land on which Momeiit 


situated. This plateau, as well as the whole ageyT Rs 


rounding regionals of volcanic origin, and on o 
of the ridges whichitflan 





markable bot springs 
is a remarkable .w, 
river falling pe 
out a single interru 
in a succession of ra 
of the Nantin valley. Tir. 
After a protracted residence at Mom 
was no prospective ¢hance within 
period, of the expedition being ble” 
further into Yunan, rations were: 
return homewards, / journe 
was accordingly 
Naturally Major Sladen. 
by a bo ge route rhe it 
trave essayed 
valley. As will be seen by the m 


the pesetige of the range 
the Hotha valley. might 
but owing to hindrances and. 
by the hospitality of the several 
the fact that the Shamalon 1 
by parties of freebooters, the expedition. retraced 
former as far as Manwyne. EN 
place, the route first lay across @ morass, w. 





originally been paddy land; thence’the road led up i 


an abrupt lateral spur, which, to the height of a 
1000 ft. or more, sboustial in boulders and «ut- 
croppings of pure white marble. | The ascent fro 
the Sanda side was steep and abrupt; descending 
the counter-slope into the Hotha valley, a view 
was obtained over a valley into which multitudinous 
spurs projected with their intersecting ravines and 
water courses ; whilst the valley itself, never per- 
haps more than from three to four miles broad, 
stretched away for twenty miles, and was numer- 
ously studded everywhere with villages and planta- 
tions. From Hotha, the course taken was that 
of the direct central or embassy route, which from 
time immemorial had constituted the great highway 
between China and Burmah, and was the route, par 
excellence, which Burmese and Chinese embassies 
had invariably tpaversed when deputed by their 
respective Governments to the capitals of either 
country ; by this route the journey, between Bhamo 
and Momein is shortened by two days as compared 
with the northern route ri@ Ponlyne, and by five 
days as compared with the line known as the 
southern or Sawuddy route. The roads in the 
vicinity of Hotha are excellent in their way in sup- 
plying the wants of the population, which are 
limited as regards carriage to mules and pack- 
bullocks. In most places liable to inundation they 
are raised and paved with stone slabs laid hori. 
zontally, and fitted to each other with great nicety. 
The bridges are of stone, and built, after. the 
Chinese model, of one or more high simicircular 
arches, flanked at either extremity by zayats or rest 
houses. 

The direct road to Nantin from Hotha (a continn- 
ation of the old embassy route from Bhamo) leads 
out of the Hotha valley at a point where the hill 
ranges converge, and shut in the valley at its north- 
east extremity. ‘The ascent from the valley to this 
pass is so gradual as to be almost imperceptible, 
and the intervening distance between Hotha and 
Nantin is free from any serious physical obstruction. 
Another road leads from old Hotha into the Sanda 
valley, in the direction of Mynela, through a gorge 
of very diminished elevation as compared with that 
between Manwyne and Hotha. 

A considerable stay was made at Hotha, from 
whence the expedition did not start until the 27th 
August. The route from Hotha lay in a south- 
westerly direction, along the rights bank of the 
Namsa, a small tributary of the Tahpen. This 
river was crossed by means of a w bridge 
opposite to Latha, after which the road. begins to 
ascend gradually, and leads through a gorge into a 
lateral valley, and thence over spurs with interven- 
ing valleys, the principal mountain ranges still 
maintaining their general parallelism until reaching 


the clustre of elevations known as the Kakhyen 
hills. The road, or rather mountain pathway, 
leading from Nambouk was bad, and overgrown 
from long disuse. Ashan and Nambouk are on 





British Burmah. 
There are, it appears, three principal Kakhyen 
routes which have me more or less practically 
known owing to this expedition, viz,; 1. The north- 
ern, or Ponlyne route, 2. The central, or embassy 
route, and 3. The southern or Sawuddy route, 

Mr. Gordon explains in his re t between 
Bhamo and Momein lies a range of hills lying in a 
north and south direction, an ogg spur from 
the Himalayan range of mountains, Bhamo is 
the west of the spur and Momein on the east. fn 
travelling between the two places it is obligatory 
to cross the range, which is pierced by three val 
through which traffic has been conducted between 
the two towns. The northern Sanda valley or 
Ponlyne route is formed by the Taping river, a 
tributary of the Irrawaddy, into which it flows a 
few miles above Bhamo, the general direction of the 
rivers being north-east tosouth-west. On its north 
side it is bounded by high hills, and on the south 
by the Shamaloung range which a it from 
the centre valley. ‘The centre, Hotha valley or 
embassy route, is formed by the Namsa river, a 
tributary of the Taping, into which it flows ata 

int about 45 miles east of Bhamo. Its northern 

undary is the southern boundary of the Sanda 
valley, and its southern boundary is a spur of hills 
from the Shamaloung range, which spur forms 
also the northern boundary of the Managwan valley, 
southern or Sawuddy route. Through this last 
named yalley rans the Nam-wan river, which ap- 
ntly takes its rise in the Shamaloung —— 
The southern boundary of this valley is formed by 
the Myne-wut mountain og three rivers 
running through the valleys have all one general 
direction, that is, from north-east to south-west. Mr. 
Gordon, in the first instance, marched from Bhamo; 


through the northern or Sanda valley as far as] i 


Muangla or Maingla, a distance of 90 miles from 
Bhamo, Leaving Bhamo, he crossed the Taping river 
near its junction with the Irrawaddy, and kept along 
its right bank for a distance of about 20 miles. 

road then left the river, the distance between them 
varying until the village of Ponlyne was reached, dis- 
tant 30 miles from Bhamo and about 4 miles from 
the Taping. ‘The elevation reached, was 1814 ft. ; 
being at the rate of a little more than 60ft. per 
mile from’ Bhamo. The next place reached was 
Ponsee, 40 miles from Bhamo, and not far from the 
river, the elevation being 2719 ft. About half way 
between the two villages, the Nam stream, 
an affluent of the Taping, was necessitating 
a descent from Ponlyne of 1241 ft., and an ascent to 
Ponsee of 2127 ft. Three miles beyond Ponsee the 
Sanda valley commences, and at a distance of 11 
miles Manwyne, with an elevation of 1900 ft., was 
reached. The route lay apparently near the river 












next halting place, 
nearly the same altitude, the distance is about 12 
miles. Between Namboke and the next halting 
place, Ashan, a distance of about 7 miles, the 
country ars to be very mountainous ; one point 
of the was recorded as 4650 ft, above Nantin, 
which is equivalent to 7218 above Bhamo. Between 
Ashan the Nampoung stream, a distance of 
about 5 or 6 miles, there is a descent of 958 ft., 
from this there is no record of the intermediate 
places reached until arrival at Hotone, the eleva- 
foams of yarns 38 S008 She 1 of logue with Pon: 
in nearly the same parallel w on- 
i , which is in elevation 
by about 600 ft. than Hotone. Between the Nam- 
will, beak a Hotone, the ground is described 
as 

the 


Et 


, though easier than the 


is made, 
demeenh torent the Taping is described as 
and difficult. It seems clear from this 
pegs rage aml eage ne fearent en oan 
that or rposes are 
ae ths de of tae anda Caney The elevations to 
be crossed in the Hotha valley far exceed the eleva- 
tions met with in the Sanda valley, and, further- 
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Hotha valley or embassy route, for the purposes of 
a road constructed on scientific princi cannot 
compete with either the northern or southern routes. 
He not speak so confidently of the latter as the 
former route, as he bad not the same rtunities 
for observing it; but on the whole he 5 of opinion 
that a good road with easy gradients can be made 
without great expense h either the Sanda or 
the MuangWan valley. No difficulties greater than 
are ordinarily met with in constructing hill roads 
exist in the hyen hills, and the country compares 
favourably with the Arakan mountains opposite 
Prome, over which a 12-foot road has been con- 
structed, 100 miles long, 90 of which are in the 
mountains. Mr. Gordon has had this road under 
his charge for three years, and he affirms that in 
the 30 or 40 miles of hilly ground necessary to pass 
over to reach the Sanda valley from the plains, 
there are no greater difficulties than are met with 
on the Prome and Tounghoo road. 


FOREIGN AND COLONIAL NOTES. 


New Orleans and Mobile Railroad.—A line 138 miles in 
length is now im progress between New Orleans and Mobile ; 
and it is rapidly approaching completion. The company 
which is carrying out the line has extensive workshops at 
Mobile; they are fitted up with modern lathes and planing 
machines, driven by an engine of 4 horse power. At 
Summit Station, about 19 miles from Mobile, a windmill has 
been erected for pumping water into tanks for feeding the 


BEATING 


ENGINE FOR PAPER MILLS. 


CONSTRUCTED BY MR. ROBERT DOUGLAS, ENGINEER, KIRKCALDY. 





locomotives, but it has not proved effective, as the wind is 
sometimes not sufficiently strong to supply the necessary | 
power. | 

Canadian Canals:—A contract for the enlargement of the | 
Grenville canal has been awarded to Mr. W. Kingsford. 


Coal Mining in Nova Scotia.—A number of gentlemen inte- | 
rested in Nova Scotian collieries, proceeded recently to the Vic- | 
toria mines, on the south side of Sydney harbour, Cape Breton, 
to assist in celebrating the opening of a raifway, a wharf, and 
other new works. The engine house at the mines contains 
two engines, built at the Miramichi foundry ; these engines 
have cylinders 22 in. in diameter, and 4) ft. stroke. The 
railway, which is about four miles long, extends to the 
shipping wharf; the wharf is 500 ft. in length, with 26 ft. 
depth of water at the end, and five vessels can be loaded at 
the same time. 

Honduras Railway.—Progress is being made with this 
railway. A bridge over the Choloma is finished. A certain 
special interest is attached to this line from the fact that 


some of the capital a for its construction has been 


raised in England at the very heavy rate of 10 per cent. per 


anputn. 


An Iron Tank Brig.—An iron tank brig, the Novelty, the 
first vessel ever built to carry molasses in bulk, has com- 
pleted six voyages between the United States and Cuba since 
the first month of this year. She brought to Boston in that 
period 543,944 gallons of molasses in good order. She is a 
vessel of 360 tons register. 


Pittsburg Steel.—The list of Pittsburg steel works proper 
now embraces Messrs. Anderson and Woods, Messrs. Singer, 
Nimick, and Co., Messrs. Hussey, Wells, and Co., Messrs. 
Park Brothers and Co., and Mesars. Miller, Barr, and Parkin. 
In addition to these, Messrs. Coleman, Rahm, and Co., 
Messrs. Brown and Co., and Messrs. Reese, Graff, and Dull, 
firms engaged in the manufacture of iron, also make large 
quantities of common steel. The capital invested in these 
nine establishments is estimated at 4,500,000 dollars, and 
their annual production is caleulated at 18,500 tons. The 
finest saws and axes produced in the United States are made 
from Pittsburg steel. During the great civil war, Messrs. 
Ames and Co., of Chickopee Falls, Massachusetts, drew their 
supply of steel for the manufacture of swords from a single 
Pitteburg steel factory. Upwards of 400,000 sabres were 


Tue beating engine which we illustrate above, is one 
of nine which have been furnished to the Bowling Paper 
Mills, near Glasgow, 4 Mr. Robert Douglas, of Dunnikier 
Foundry, Kirkealdy. The trough casting is in one piece, 
13 ft. long by 6 ft. 6 in. wide, made of the most approved 
shape, and as flat in the floor as ible, which is of great 
00 uence for the turning of the stuff. The roll is 3 ft. 
6 bs denn and 3 ft. long, having 66 steel bars, in twenty- 
two bunches of three each. The-roll spindle is of best 
hammered scrap iron, 6 in. diameter at the mid-feather, 
and with journals 4} in. diameter and 7 in. long ; their bushes 
being fitted into planed blocks, which move up and down, 
quite vertically, in strong brackets fitted to ribs cast on the 
sides of the engine trough. These. brackets are formed in 
the box style, so that the levers and screws for raising and 
lowering the roll are all inside. The dead plate, containing 
18 steel bars, is fitted into a recess immediately below the 
roll. There is one valve of 9 in. diameter for emptying the 
beaten stuff, and one small wash-out valve for water, both 
flush in the bottom of the trough. The cover over the roll 
is of sheet zinc, jth of an inch thick. At the time the 
photograph, from which our illustration has been prepared, 
was taken, the tailboard hinged on to the cover been 
removed, in order to show the edges of the steel bars of 
the roll. It will be obsérved that the lifting gear for the 
roll is worked by a light hand wheel, of considerable dia- 
meter, which gives ample power ; the cross shaft being high 
up is much more convenient than in those arrangements 
ohene it is nearly down at the lip of the trough, or some- 
times passing below it altogether. The drum washer is 2 ft. 
10 in. diameter, by 2 ft. 9 in. long, with mahogany ends and 
copper buckets; the covering wirecloth is not shown on; 
the lifting gear for the washer is simple and efficient. The 
water-supply cistern is adapted for the water to flow over 





made by this concern from Pittsburg cast steel. 


Canadian Railways.—The weight of the engines to be 
used upon the Quebec and Gosford Wooden Railway which 
has been opened this month is 21 tons; they will have four 
driving wheels 42 in. in diameter. The City Passenger Rail- 
way Company of Montreal has declared a dividend for the 
six months ending September 30, 1870, of 6 per cent. upon 
the capital stock of the company, with a bonus of 2 per cent. 


Brazilian Railways.—Brazil has now about 400 miles of 
railway open for traflie. This total is made up as follows: 
Pedro Segundo Railway, 133 miles; San Paulo Railway, 85 
miles; Bahia and San Francisco Railway, 75 miles; Recife 
and San Francisco Railway, 76 miles; Canta Gallo Railway, 
21 miles; and Mana or Petropolis Railway, 10 miles. Several 
extensions and new lines are either projected or are in actual 
course of construction. The net profits realised upon the 
open lines increased in 1869 to the extent of about 33 per 
event. as compared with 1868. 


New Zealand Telegraphy.—A line of telegraph from | 


Auckland, New Zealand, to the Thames has been completed, 
and is pow in full working. From the south the wires have 
advanced to within about 70 miles of Cambridge, to which 


place wires from Auckland already reach. It will not, there- | 


fore, be long before Auckland isin direct telegraphic com- 
munication with every part of the north island of New 


Zealand. 


The Pacifie Railroad.—The revenue of the Pacific Rail- 
road is making considerable pr In August the central 
Pacific division earned $606,040; and the Union Pacific 
division, $664,061; making an aggregate for the month of 
$1,470,091. The corresponding amount of revenue collected 
on both divisions in August, 1869, was $1,129,439, 


the lips of the engine trough, regulated by an india-rubber 
valve, and brass screw and hand wheel; there is also a wash- 
out valve in the cistern. The driving pulley on the end of 
the roll spindle is 4 ft. 9 in. diameter by 13 in. broad. 

| These engines are =a in beating pulp for fine print- 
ing papers, made entirely from esparto grass. The Bowling 
Mill was fitted up to the designs of Mr. Douglas, and these 
rag engines are driven by one of his t Corliss engines, 
condensing, 20 in. cylinder, 4 ft. stroke, running at a speed 
of 50 revolutions per minute. 


Tus Sutiss Bearpex.—Another of the piers of the Sutlej 
Bridge is reported to have sunk a little. An enormous weight 
of iron has been placed upon it so as to settle it properly, 
and insure that it will not sink further when trains of much 
lighter weight passed over it. The difference in the height 
of the piers, of course, can be easily remedied.—Indian 

| Public Opinion. 
Ay Iumense Ienicatine Canat.—The Colorado Tribune 
| of September 7 says: “ The surveys of one of the greatest en- 
| terprises for the improvement of an unsettled country that 
lever secured the attention of man have been commenced. 
This is no less than the building of a gigantic irrigating canal, 
| more than 100 miles in length, commencing in Platte Caion, 
| before the river debouches upon the plains, and extending to 
| the head of the Republican river, in the eastern part of the 
| territory. This immense canal will irrigate no less than three 
| million acres of land, now useless except for stock purposes, 
|} and will be, if constructed, the means of making a place 
| where a miilion people may find homes. The money to pay 
| for the survey is raised and the parties pushing it on can 
| control the means to build the canal.” 





RANDOM NOTES FROM THE NORTH OF 


INDIA. 

As the Ganges canal has during the past few years done 
such splendid service in more than once saving the crops 
of an enormous extent of country, when the natural rains 
failed* and thus averting famine, and as it is now bringing 
in a fair direct percentage on the capital expended, atten- 
tion has lately been turned to the river from which that 
canal takes its supply, with the object of further utilising 
these waters. It is found that the average supply of water 
obtainable from the river Ganges at Hurdwar (the head 
works of the canal), is only sufficient for the requirements 
of the land as far as Cawnpore, and as the necessity of ex- 
tending irrigation to Allahabad is fgrcing itself on the 
Government, surveys are now being made with the object of 
directing a fresh supply of water into the present Ganges 
canal near its termination, and thus enable the required 
extensions to be carried out. It is proposed to take off this 
supply by means of a new canal from the Ganges river, 
at over 100 miles below the head of the present canal, and 
at which point, owing to filtration through the bed of the 
river and the natural drainage of the country, an ample 
supply of water will be found at all seasons. The diffi- 
culties to be contended with in this project, are, first, the 
necessity of constructing a very large and expensive weir 
across the Ganges, and, secondly, the heavy cutting which 
will be required in the first few miles after leaving the river. 

The surveys of this canal are now being made under the 
superintendence of Captain Jeffres, R.E., by some of the 
experienced engineers who came out from England in 
November, 1869, Messrs. Howe, Coddington, and Foley. 
For more than a year a staff of engineers has been engaged 
in making stadies and surveys to ascertain the best mode 
of irrigating that part of Western Rohilkund which lies 
between the Ganges and Ramgunga rivers, and these in- 
vestigations have resulted in two important projects. 

The first is fora canal to carry 4500 cubic feet per 
second as a maximum supply, and to irrigate 3000 square 
miles of country. It will take its water from the Ganges 
river about seven miles below the head works of the present 
Ganges canal, and its total length, main canal and dis- 
tributing branches, will be 1100 miles. The estimated cost 
is rather over 800,0002 

The second project is for a canal from the Ramgunga 
river, starting from the point at which the waters of that 
stream first enter on the plains from the lower Himalaya 
range. This canal will be over 120 miles long, will carry 
a maximum supply of 1100 cubic feet per second, and will 
water 8000 squire miles, The estimated cost of this work 
is 200,0002 

The plans of the first project have been submitted to the 
Government of India, and those of the second are under 
the consideration of the Government of the North-West 
Provinces. 

The engineers of these projected canals are Mr. J. Parker, 
C.E., and Mr. J. P. Roberts, C.E., both of whom have 
received the warm thanks of the Government for their 
labours in the preparation of the projects. 

* In one year alone the value of the crops saved by the 
— of this canal was equal to the total cost of that great 
wor! 
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INCLINED RAILWAY AT BUDA; HUNGARY. 
(For Description, see Page 295.) 
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PERMANENT WAY. 
Banos vow Werner's Exrerments on Tue Stapitrry 
or Permanent Way. 
(Continued from page 254.) : 
Tue stability of a permanent way structure in 4 
longitudinal direction is considered, by Baron von 
Weber, as depending upon the bedding of the 
sleepers in the Pallast, the friction of sibe rails upon 
the sleepers, the strength of the spikes or 
fastenings, and, lastly, upon the strength of the 
ends of the rails, These 


rails connected take place together. Of the many 
forms of connexions which have from time to time 
been jee for rails, but two a fulfil 
the conditi just mentioned, these two being 
the joint chair the fish-joint in their yarious 
modifications and forms. On joint chairs but few 
accurate experiments have been made, but enough 
has been done to show that although in some forms 
they fulfil the first and second conditions we have 
mentioned perfectly, they mostly fail with re- 
gard to the third. As early as 1834, Mr. Peter 
Barlow made some experiments which showed the 
want of rigidity in the joints of rails united in 
joint chairs, and it was the results of his researches 
which led to the jee, resorted to for many 
years, of placing oS the rails on firmly 
hedded supports. With the more general introduc- 
tion of the fish-joint, "however, attention became 
directed to giving to the joint itself greater rigidity, 
and with this object rails divided into several parts 
disposed so as to break joint were used by Breit- 
haupt, at Buckeburg, as early as 1844; by Busse, 
at Leipzig, in 1845 ; and subsequently by Winslow 
and Latrobe, and several others. These systems 
were, however, all discarded on account of their 
many parts working loose. 

The first important experiments made in Germany 
on the strength of fished joints were those conducted 
in 1851, by Herr T. Weishaunt, who tested the 
fish-joints of the following railways : 

Eastern Railway of Prussia... Fish-plates 18 in. 
long, weight 6.3 ib., fastened by four bolts. 
Lower Silesian Ralwag .. «. Fish-plates 11) in. 
long, weight 5} It, fastened by four bolts. 
Lubeck Buchener Kailway . Single fish- plate, 
15 in. long, 3$ im, deep, weight 12 Ib, 

fastened by four 

Westphalian Kailway .. ... Angle fish-plates 
15 io. long, weight 9 Jb. fastened by four 
bolts. 

Herr Weishaupt's ‘experiments proved that the 
fish-plates generally failed utterly with loads below 
those necessary to deflect the rails with which they 
were used beyond the limits of elasticity. The 
following is a summary of the results obtained by 
him, the rails and joimts, we should mention, being 
supported on bearings 3 ft. apart: 

Eastern. Lower Silesian Westphalian 
Railway. Railway: Railway. 
owt. ewt. ewt. 
The fish-plates were 


broken orcompletely and 130.4 110 
bent by an average . : 
load ot ove ose 

The limit of elasticity ) 
of the rails was > 170 166 139 
reached by a load of 

The deflection of the) 
fish - plates to the | 
inadmissible extent > ... 
of 0.2 in. was caused 
by a load of... oka 

‘oder the same load) 
which caused a de- | 


flection of 0.2 in. in 008 


deflections of the eor- 

responding rails were 

In 1853, Malberg made some: interesting experi- 
ments for ascertaining the relative strength, of iron 


the fish-plates, =| 


and steel fish-plates, these trials heing conducted on 
the fish-joints of the may Markish Railway. The 
tish-plates were of the following kinds : : 

(A.) Irom Gsb-pistes, loin. long, 2} in. deep, weight, 
11 tb., three belts. 

(B.) Fiat iron fish-plates, 21 in. long, 2} in. deep, weight, 
13 |b., four belts. 

(C.) Puddled“steel fish-plates of curved section, 21 in. long, 
2) in. deep, weight, 15 Ib., four bolts. 

(D.) Puddled steel flat fish-plates of same dimensions, &c., 
as ((). 

(E.) Iron fish-plates of curved section, and of same dimen- 
sions, &c., as (B), (C), and (0D). 


In these experiments the fish-joints were fastened 
to short pieces of rails, and were supported by 
wooden sleepers 2 ft. apart, the loads being 
applied by « smal —— press. The fish-joint 
(A), was found to offer the least resistance to ver- 
tical pressure, a deflection of yy in. 
with a load of 4990 ]b., and the 
through the centre hole with a load of 13,080Ib. 
In the case of the fish-plates (B) and (D), which 
were of similar dimensions, but made, the one of 
iron and the other of led steel, the results were 
as follows: With a load of 51701b., the iron fish- 

(B), deflected to an extent greater than would 

admissible in the line, with a load of 6250 1b. a 

nent deflection took place, and with a load of 


} 11,200 Ib. they became distorted laterally (but not 
| broken), the deflection being then Ijin. In the 


case of the steel fish-plates (D), a load of 7500 Ib. 
caused a deflection which would be inadmissible in 
the line ; a load of 7690 Ib. produced a permanent 
deflection ; and fracture was caused by a load of 
17,980 Ib. In the case of the iron fish-plates of 
curved section (E), an inadmissible deflection was 
produced by a load of 5260 Ib., which also produced 
anent deflection; while under a load of 
1,280 Ib. the plates became utterly distorted, with- 
out, however, being broken. [hn the case of. the 
steel fish-plates (C) of the same shape as those last 
mentioned, the inadmissible deflection was produced 
by a load of 5620 1b.; a permanent deflection by a 
load of 76901b.: and fracture through the inner 
holes by a load of 14,3701b; the ultimate deflection 
being i?in. The rails which these various fish- 
plates connected, when tested in the same way, 
showed a deflection of yin. under a load of 
18,000 Ib., while a load of 19,000 1b. was required 
to produce a permanent deflection. 

These experiments prove the extra rigidity of 
joint which is to be obtained by the employment of 
steel fish-plates; but they are also considered by 
Baron von Weber to prove that the rigidity of the 
joint is in all cases small compared with that of the 
rail itself. Baron von Weber remarks that pro- 
posals were early made to modify the section of the 
rails for the purpose of obtaining a better bearing 
for the fish-plate, while the latter have been—and 
atill are—in many instances made of curved section 
and applied with the concave sides next the rail, 
the idea being that the screwing up of the bolts will 
cause the fish-plates to flatten, and thus abut closely 
against the head and foot of the rail. This plan 
Baron von Weber condemns as inefficient, and he 
maintains that the only good system is that—now 
generally adopted—of forming the underside of the 
head and the upper side of the foot of the rail with 
inclined surfaces between which the fish-plates are 
caused to wedge themselves tightly when the bolts 
are screwed up, ‘The fish-plates of curved section 
are still used on the Saxon State Railways, and 
some time ago Baron von Weber carried ont a 
series of experiments on them: 1. To determine the 
proportion between the rigidity of the joints and 
the rail itself; 2. To observe the alteration of the 
form of this joint produced by great deflections; 
and, 3. Toascertain the most advantageous arrange- 
ment for the supporting points of 18 ft. rails united 
by suspended he -joints of the class above men- 
tioned. In these experiments the fish-plates were 
carefully fitted to the rails. 

The results of the experiments on the relative 
rigidity of the rail and joints were as follows: the 
distance between the supports being 3 ft., and the 
loads being applied at the centre. 

Deflection of Deflection of 
rail in fish-joint in 
millimetres. millimetres, 
0515 “s 0.68 
0.612 ee 1.02 
1.020 ve 3.04 
1.230 coe 
1.440 ees 9.05 
1.680 ose 
‘ 2.050 eve 15.55 
Even with the maximum load the limit of elasticity 
of the rail was not exceeded, while even the smallest 
load produced a permanent deflection in the fish- 
joint. When the load of 104.7 ewt. was left upon 
the fish-joint the deflection gradually increased, 
a ange however, causing the fracture of the fish- 
tes. 
, The second set of experiments made to ascertain 
the manner in which the fish-plates became distorted 
under excessive loads, showed that the fish-plates 
became bent outwards between the two inner bolts, 
| as seen in Fig. 7; while when this bending became 








so great that the — jected beyond the hollow 
at the head of the ~ ge shown in Fig. 8, the 


deflection went on increasing with a permanent 
load, This was the case with the load of 104.7 
ewt., a load far below that frequently imposed by 
the driving wheels of locomotives. . 
In deducing from the above experiments the best 
arrangement of sleepers for 18 ft. rails united by 
suspended fish-joints, Baron von Weber considered 
the ends of the rails as girders fixed at one end, 
and unsupported at the other, the fish-plates being 
considered merely as connecting the adjoining ends 
in such a manner that the one had to follow the 
deflections of the other, only the minimum strength 
of the joint itself being taken into account. ‘The 
sleepers also were considered to be supporting 
— and not supporting surfaces. If the ends 
not been united by a joint the proportion be- 
tween the length of the overhanging portion at 
each end and the distance between the supporting 
— at the other parts of the rails should have 
mn as | to 8, or as 1 to 4, if the abutting 
ends had been united by a joint which com- 
pelled thei to deflect together, but which possessed 
no rigidity in itself. The rails had to be supported 
by six sleepers each, and in order to get practical 
dimensions, and taking at the same time into con- 
aideration the small amount of rigidity which was 
given to the joint hy the fish-plates, Baron von 
Weber fixed the distance between the joint sleepers 
at 2ft,, and decided to divide the remaining 16 ft. 
of the length of each rail into five equal parts of 
34 ft. each, placing a sleeper at each point of divi- 
sion. A couple of 18 ft. rails were next connected 
by fish-plates, and fastened down to sleepers 
arranged in the manner just mentioned, and loads 
were placed at first upon the joint between the two 
rails, and next upon the centre of the length of 
solid rail between two supporting points, the de- 
flections in each case being carefully measured. 
The experiments were made as nearly as possible 
under the conditions which would occur in practice, 
and the results were as follows : 


Deflection of the rails 
between supporting 
pointe, Sf ft. apart. 2 ft. apart. 
millimetres. millimetres. 
64. 0.32 0.30 
1 0.52 0.53 
94.7 0.62 0.62 
104.7 0.72 0.72 
The deflections above recorded agree with sur- 
prising accuracy, and they show that the amount 
of rigidity to be derived from the fish-plates was 
very correctly estimated. From the results just 
noted Baron von Weber deduces the rule that, 
where well-designed suspended fish-joints are used, 
an almost uniform supporting strength will be 
given to all parts of the road by making the dis- 
tance between the joint sleepers equal to 0.6 of the 
distance between the intermediate sleepers, and by 
distributing the latter at uniform distances along 
the length of the rails. 
(To be continued.) 


Deflection of the 
joint, the joint- 


sleepers being 


Load in 
cwt. 








Canapa Arr Line Rattway.— Work on this line has been 
commenced at St. Thomas. Mr. H. Yates, of Brantfort, has 
the contract. A large number of men are in demand now to 
push forward the work at the highest speed. 


Tas Mryers’ Natrowat Assoctation.—The Council of 
this association met last Tuesday at Leeds, delegates being 
present from the South and West of Yorkshire, Lancashire, 
Northumberland, and the western counties. Satisfaction 
was expressed at the withdrawal of the Mines’ Regulation 
Bill, and the pledge given by Mr. Bruce that it should be 
re-introduced in an amended form next Session. It was 
resolved that a general conference from all parts of the 
kin, should be held on the second Tuesday in January, 
at Manchester, to consider what would be a satisfactory 
Mines’ lation Bill, and also to consider the Trades’ 
Unions Bill and the Compensation Bill. It was resolved that 
no Trades’ Union Bill would be satisfactory unless 
society's funds were . The President, Mr. M’ 3 
called attention to the fearful revelations elicited by the 
Track Commission, and a memorial to Government was 
adopted praying that any émployer who is in 
“truck” with his workpeople should be removed the 
commission of the peace. 
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THE INCLINED RAILWAY AT BUDA. 


In the beginning of 1868 Count Edmond Széchényi re- 
ceived sanction to construct an inclined or wire-rope tram- 
way to the fortress of Buda in Hungary. Subsequently 
the concession was transferred to a limited liability com- 
pany, Witich’ commenced operations in July, 1868, and 
opeaed the line for public traffic in the beginning of March 
last. The was at first designed to have an inclina- 
tion of 325 degrees, but this gradient was altered to 30 de- 
grees in January, 1869, upon the election of a new engi- 
neer to the undertaking, and after mich of the work had 
been completed. The space at the disposal of the engineer 
was 80 limited that the terminal station at the upper end 
adjaceat; to the fortress had ‘to be confined to the smallest 
possible dimensions, and the same necessity involved the 
introduction of a system of rollera,which greatly increased 
the wear and tear of the wire ropesand which might have 
been omitted had a greater area been available. 

The drawings on page 293 explaiu the arrangement of 
the works upon this railway. In the basement of the 
terminal station, at the foot of the incline, there has been 
erected @ 30-borse steam engine, with two cylinders of 
15 in. diameter and 24 in. stroke, which transfer their mo- 
tion through a conical cast-iron spur wheel mounted upon 
a 6 in. diaryeter steel shaft, to two drums of 94n. diameter; 
these move in opposite directions, so that, whilat the rope is 
wound upon one drum it is wound off the other. In the 
fortress at the upper end of the incline, the tepe passes over 
a 9 ft. diameter pulley, and each rope being fastened to a 
carriage, one is drawn up towards the head of the grade, 
whilst the other descends by its own weight. 

The boilers, of which one is always kept out of steam, are 
15 ft. long, with inside firegrates, and 44 in. tubes. They were 
made in iangary, while the engines were built by Theodor 
Schalz, of Vienna. The wire rope is 1 in. diameter, and is 
formed of 36 separate strands with hemp packing. It 
weighs 1.07 lb. per foot, and was tested to a load of 250 ewt. 
The line of rails is laid with an inclination of 30°, and is 
about 300 ft. long. The Vignoles section is employed, and 
the weight is 28lb. per yard. They are placed upon longi- 
tudinal sleepers, which are supported at intervals of 5 ft. by 


cross sleepers passing through the masonry of the. side | 


walla, 

In order to prevent accidents arising from a fracture of 
the rope, safety beams are placed at the height of the car- 
riage frames along the whole length of the railway; these 
beams are 12 in. wide afid 5 in. deep, and are firmly built 
into the side walls. In case the wire rope should fail, the 
carriage is arrested in the following manner; As shown in 
Fig. 6, it does not draw directly upod the carriage, but is 
connected to it by means of a draw hook, a, with a draw- 
bar, b, which allows a movement of abeut 10 in. before it 
strikes with a shoulder against a draw - box, and thus 
gives motion to the carriage. Two weights of 100 Ib. 
each are connected by means of the lever, ¢, with the 


draw-bar, b, and are raised by-the forward motion of the | 
draw-bar; these exert, by means of the arrangement of the | 


levers, a pull of 800 lb., and if the rope yield at any place, 
the weights fall back into their original position, as the 
rope does not weigh more than 24 cwt. A catch apparatus 
made of 4 in, boiler plate and angle iron, shown in Fig. 6, 
is connected with the weights fastened to the front part 


of the carriage. This apparatus is provided with strong | 


teeth that gear into the teeth of the dises, 4, which turn 
upon a pin, and are pressed underneath the frame of the 
carriage by the catch apparatus. If the rope breaks, the 
weights, before described, throw the arms of the catch ap- 
paratas asunder, and press out the discs right and left, 
till they engage with the beams before mentioned, as built 
into the wall, and the carriage is thus stopped and prevented 
from running down the incline, 

In addition tp this arrangement, curved arms, shown in 


Fig. 6, are placed beneath the frame of the carriage at | 


the rear, which tarn on an eccentric pin, and are thrown 
out to engage the wall beams when the rope breaks. 

The carriages are shown in Fig. 5; they are divided into 
three classes or compartments, each containing 8 pas- 
sengers, and are 14 ft. long and 6ft. wide, They are 
mounted upon india-rubber springs, and the axles ran in 
anti-friction bearings (Fig. 9). The total weight of each 


carriage is 56 cwt., and the maximum load of 24 passengers | 


about 30 ewt., making a gross load to be moved of 86.cwt. 
The manner in which the rope is fastened to the carriage is 
shown in Figs. Ll and 12; the apparatus consists of two 
parts, and is provided with a small oblong groove, into 
which the end of the rope is fastened by means of 6 screws, 
and this is hooked on to the end of the draw-bar. 

rhe whole of the works have cost the sum of 18,2302, 
which was divided as follows: 


Preliminary and office expenses oe eee 1850 
Resident engineer's charges ... one ee 420 
Earthworks ... eos ove oe ve 2820 
Side walis eee ose ove ove ov 4900 
Central wall and steps... . eos «- 450 
Station at foot of tedlins ops ove oe 1500 
Waiting room at top of incline pan ae 420 
Paving and coping of walls ... eee —<., - 
Two small iron bridges os ove ove 920 


Tie-rods and bolts ove one ove wo, 215 
Well in engine house .., soe kee oe, 
Formation of the railway’ ... oor «» 685 
Catch beam in side walls one bes ~ we 
Engines and driving gear... eos ove 1946 
Steam boilers and setting =. eee wo ©6969 


pulley and foundation at top of incline 
ja of rollers. 


eee ee eee oo 


Bee th reps ak a aT 
We are indebted for our descri and illustration of 
this work to the Machinen Constructeur. 
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NOTES FROM SOUTH WALES. 





makers are beginning to Some anxiety for the 
future, as the paaieects now ip course of execution will be 

ina weeks, and doubts are springing up as to 
others of su magnitade being oWftained to keep the 
works in full opération during the 4 months. There 
are, however, some few connected withthe trade who believe 
that at t will set in before many weeks have 
ae that operations will continue to be carried on 
with the same degroe of activity whieh is at present observ- 
uble at the Iéading iron-making establishments, up to the 
commencement 


> af the Baltic ‘season in the forth- 
coming year, when strong hopes are ‘entertained that the 
Russian and Continental d will be such as to give an 





impetus to the trade, and afford full employment to the 
| hands engaged during the summer and autumn months, It 
| is well known to all (onnected with the trade that there are 
| several extensive to be carried out in the 
| Russian ire next year, and as tho rails manufactured 
‘in South Wales are ‘well adapted for the traffic of that 
| country, there is. every reason to believe that makers will 
receive, as they have hitherto done, a fair share of the 
orders for rails and other matériel. The future pros- 
pects of the rail 4 of the iron trade cannot be 
regarded altogether in am unfavourable light, for in ad- 
dition tothe large business likely to be transacted with 
American buyers, the extension of the railway system in 
| Canada will-cause an increased dernand for rails for that part 
of British America. La 


| to be carried out in the peninsula of Hindostan, trial surveys 
now being made for the Mysore Railway, and it is expected 
that the whole seheme will be in the hands of the Logal 

Government by the end of the ensuing month. These, and 
| other works proposed to be carried out on the Continent of 
Europe will, when the time arrives for giving out the orders 
cause a good demand for rails; and although only @ portion 
of the same may fall into the hands of makers in South 
Wales, it will tend to dispel the depression now prevailing, 
and place the trade in a position similar te tnat it occupied 
during the greater part of the present year. The exports o 


Carnpirr, Wednesday. 

The Welsh Tron Trade—No ent has been ex- 
perieseed in the iron trade of South Watee dating grea 
week, quietness having been its ebm ic feature. 
for anything like lange uantiti¢s are said to be exceetling! 
scarce, iemand for t markets being muc 
below the at this seaso “year, when there is | § 

a demand for all of iron. Although 
there are no rail contracts of im now on the market, 


district are kept fimtiming full time, but | ‘ 


rge railway works are also proposed g 





of working would be 
scheme before the public, 
vid Severn and i 
been 


Sep ee pe 
ge at save 4 in 
route to Ross and Hereford and the North of England of 
nearly 20 miles. 

The Welsh Tin Plate Trade.—Now that prices have been 
fixed for the next three months, hopes are 


entertained of the 
trade improving, but owing to the high price of tin, the 
make is only sufficient to meet the. requirements. of pur- 
chasers, which at the present time are not considerable. , 


z 


scarcity of tonnage at the local ports, and shipments of steam 
coal a being steadily made, There is a decrease in the de- 
mand from some of the French ports, but with the mail 
packet stations and other foreign houses there is an ay 
amount of business being transacted. House coals are 
good request, and the colliers in the district are working 
tair average time, 





Locomorrves in Bero1tum—It is stated that ‘some of the 
reat Belgian mechanical establishments bave agreed to 
supply thirty locomotives to the Belgian State railways next 
year for 60,0001. The reduced 
the Belgian Government for the engines have. been 
but no definit ve contracts ages 

c rg ‘Rail 5 Plant Com the 8t. 
Company, t gian Railwa t y, 
Sascaed’ Coleen of Liege, dnd the Coulllet 
Should the war close in a month or two, the companies might, 
perhaps, reconsider their prices, which seem yery low. 


A Yanxex Penvervat Mortor, — Your pr 
fi to a weakness for new inventions, s certain belief in 


i 
7 
I 








the United States during the past week show an 
823 tons as compared with the previous one, the total clear- 
ances last week reaching 4476 tons, of which 4061 tone were 
shipped at Cardiff, and 415 tous at Newport, the principal 
shippers at Cardiff being Messrs. Guest and Co., Crawshay 
and Co., and the Aberdare Iron Company, the ere of 
the 415 tons at Newport for Galveston being the Ebbw Vale 
Company. The Aberdare Iron Company also oy: wibhed 
| tons of rails at Cardiff for San Francisco, to which place no 
rails have been shipped for some time past. The total quan- 
tity of iron exported during the past week reached 7106 
| tons, of which 5962 tons were shipped at Cardiff, and 1143 

tons at Newport. The home trade is dull and inactive, the 
; heey ot the railway companies on relaying account 


ng limited. The pig iron trade is brisker than it has i 


lately been, the re-opening of some of the Prussian ports 
having caused an increase in the demand for, shipment to 
that country. 


The Swansea Water Supply.—In Exetserrina for 2nd 
| and 23rd of September last were given the details of the re- 
| port of the Swansea Water and Sewers Committee, who re- 
| commended, in order to obtain an efficient supply of water 
| for trade and domestic pur , that the new reservoir at 
| Blaenantddu should be made at an estimated cost of 17,0001. 
In consequence of it being stated by one of the members of 
the corporation that the gathering ground of the proposed 
| new reservoir was over aseam of coal, that the levels were hot 
| far off, and that when the cuttings came to be carried on 
| underneath, they would lose all the water, the subject was 
| adjourned for a competent mineral surveyor to report on the 
| effeet which the coal cutting would have o the water. 
At the monthly meeting of the Swansen 1 Board of 
| Health, held this day se'nnight, the clerk read the minutes 
jefa meeting of the Water and Sewers Committee, who 
| having considered the report of Mr. D. H. Jones, mineral 
| surveyor, and having received a report from the Swansea 
| town clerk as to the liabilities of persons roan A coal eut- 
tings under the reservoir,-and also a report from Mr. Cousens, 
| their sarveyor, giving the eost of pumping water from the 
Liew and the Linn at 26,985/., they still recommended that the 
works at Blaenantddu be carried out. It was stated that if 
the staeane wie maken ah Ria WieeaneSy ee an 
besides putting the owners of works, who were rate- 
payers, to great disadvantage and ultimate Joss ; but alth« 


the necessity of an spovennen, eleren peat wee omy pees 
out, sufficient opposition was brought to bear to the 
question for the next six montha 


cetera ice Restonn tor Dacm Beenie 4 acing Set 


the progress of the world, am unlimited faith in native 
American “ gumptién,” and. yet he sticks at the latest 
novelty, a simon-pure perpetual motion, which has been 
running seven months with “ nary hitch,” in 

it hailed from Connecticut or Meine, or even Ohio, offshoot 
of both it would be end ; 
? human 
scription, not the m 
(this time the machine), where no outside power can be 
applied to it; a walking- beam osciliates between two 
standards, as in a steamboat, a thin shaft from one end of 


it 
i 
He 


mereury, “chase each other ; 
the air is exhausted from the beam, so he rg 
in vacuo; how, when a ball reaches the end of the beam 
furthest from the wheel, a valve is driven open and the ball 
forced up into the top of the eourse, to be again hurried in 
its unbroken route ; how the main wheel has quicksilver in 
| some of its wipe ke Pad wr dare yw Ped! Arvopy 4 
phe the balls at the 

| 





3 
2 
F 
: 
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short, exactly “ how the critter jumps.” Just seven months 
the thing has beea going Shy revolutions a minuté—so they 
|eay. The inventor, Horace Wickbam, % ‘hand him 
| down in this Iron age, who is asa 


oung man, “ a little y in general - got 
a small thing before bim, and attorneys 

“ going for’’ the reward of 100,000L. in ; in 
German: ony (there Neauggarctas. Aull By: dag 
mitrailleur (') (there’s a gratuitous i them), 
and, it is $20,000 the Suuitbacwien Institute, The 
fishy part of the story, if it be not ali sealy, is that which 
charges that the Patent Office are in 
the indorsement of this machine. “ and dey 








scheme for making « railway from the Great Western line 
at Whimsey to join the and Milcheldean-road 
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BAUMANN’S STEAM PUMP. 


Wrruts the past ten or twelve years numerous attempts 
have been made to nee a reliable steam pump in which 
steam should be effected entirely by 


to tappeta, sliding rode, or any other mechanical 
trivances of a similar class. Many of the pumps of 





kind which have from time to time been brought forward 
afford evidence of considerable ingenuity on the part of | 
their designers, but very few of them have bad more than an | 
ephemeral existence, and in fact there are, as far as we are 
aware, but three such pumps now before the public. Men. | 
tioning, these in the order in which they were introduced, 
we have, first, Cope and Maxwell's pump, made by Messrs 
Hayward Tyler and Co.; second, Baumann’s pump made 
by Messrs. Alexander Wilson and Co.; and, third, the 
pump of which we herewith publish an engraving, this 
pump being also designed by Mr. Alexander Baumann, and | 
being made by the same firm as that last mentioned. As 
we stated when describing Mr. Baumann’s first-mentioned 
pump a few months ago (vide page 298 of our last volume) 
that gentleman has devoted much time to the investigation | 
of the action of steam-moved valves, and he has lately pro- | 
duced the pump we now illustrate as the result of his latest 
experiments. 

In construction, this new pump of Mr. Baumann's is as | 
simple as can possibly be imagined, there being but two | 
moving parta, namely, the main piston (with the pump 
plunger cast in one piece with it) and the small piston valve | 
by which the distribation of the steam is effected. The | 
main piston, it will be noticed, has cast on its upper side a | 
plunger, or trunk, of larger diameter than the pump plunger, 
and thus the annular area on which the steam can act is | 
greater on the under than on the upper side of the piston. | 
Thé piston valve works inga small cylinder situated by the 
side of the main cylinder, &nd communicating with the 
latter by four ports or passages, as shown in Fig. 1. Three 
of these passages—which we shall term, for convenience, 
the “upper,” “ middle,” and “ lower” passages—are repre- | 
sented in full lines in the section just referred to, and their | 
form and direction will be readily seen ; while the fourth— | 
which is of small size, and which we shall term the 
“ oblique” passage—is shown by dotted lines, and it will be 
noticed that it extends from the large cylinder near the 
middle of its length, to the lower end of the valve cylinder. | 
In the position in which the parts are shown in our en. | 
graving, the opening of this port into the large cylinder is 
closed by the piston. The form of the piston valve is 
clearly shown by Fig. 1, from which it will be seen that its 
upper end is reduced in diameter, and passes through a 
stuffiag box with which the upper end of the valve cylinder 
is provided. Besides the passages already mentioned as 
placing it in communication with the main cylinder, there 
open into the valve cylinder two other passages, as shown 
in Pigs. 1, 2, and 3, the upper of these leading to the steam 
inle , and the other to the exhaust pipe. 

These matters being premised, let us now explain the 
manner in which the arrangement acta, and for this pur- 
pose we will sup,ose that the main piston has just completed 
the up-stroke, and that the piston valve has been shifted to 
the bortum of its travel. Under these circumstances the 
steam from the steam inlet port will pass round the upper 
part of the piston valve—which we have mentioned as 
recuced in size—and will pass into the main oy linder through 
the upper passage, thus forcing the piston down. At the 
same time the recess in the piston valve, near the middie of 
its length, will place the lower passage in communication 
with the exhaust port, thus allowing the steam to escape 
from the lower end of the cylin:ler. 

This state of affairs will coutinue until, in its downward 
course, the piston passes the opening to what we have 
named the “oblique” and thus admits steam 
through the latter to the lower end of the valve cylinder. 
As soon as this takes place, the whole area of the bottom of 
the piston valve is exposed to the full préssure of steam 
tending to force it upwards, while at the same time the 
only force tending to keep the valve down is the pressure of 
the steam on the annular area surrounding the reduced 
upper portion of the valve. This being the case, the valve 
is, of course, raised, thus assuming the position in which it 
is shown in Fig. 1. Referring to this figure, it will be seen 
that the steam is now shut off from the upper end of the 
main cylinder, while at the same time the upper and lower 
emis of that cylinder are placed in free communication 
through the middle and lower passages and the recess in the 
piston valve, which now connects them. Under these cir- 
cumstances the steam passes from the upper to the lower 
end of the main cylinder, and the underside of the main 
piston having a greater effective area than the upper side, 
the piston rises, performing the up-stroke. Before this stroke 
is completed, however, the piston passes over the opening 
of the middie passage, thus closing the communication be- 
tween the two ends of the cylinder, and shutting in the 
upper end sufficient steam to form a cushion, Almost at 
pda yan aye the opening of the oblique port is un- 
covered by piston, and placed in communication with 
the lower end of the cylinder, thus allowing the expansion 
into the latter of the steam which had been shat in the 
lower end of the valve cylinder. The upward pressure on 
the valve being thus relieved, the pressure of the steam 
which had been shut in between the annular area at the 
upper end and the cover of the valve cylinder forces it 
down again, the parts thus r ing the position they re- 
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spectively oecupied at the time our imaginary double stroke | 


commenced. 

Our readers will, we think, agree with us that the 
arrangement we have described has been worked out with 
much ingenuity, and besides being ingenious it possesses the 
advantage of not being liable to have its action stopped 
by leakage, that great upsetter of many pumps with steam- 
moved valves. Thus if, for instance, leakage takes place 
between the inlet steam port and the upper port leading to 
the cylinder, a certain quantity of steam enters the cylinder 
during the up-stroke; and the result of this will be that 
when the piston has passed over the opening to the middle 
passage, the steam cushion will be more compressed than 
it otherwise would be, and the up-stroke wil! bea trifle 
longer, part of the steam forming the cushion leaking back 
into the steam inlet until the steam in the lower part of the 
cylinder has expanded sufficiently to allow the piston valve 
to descend. The same effect will attend the leakage, during 
the up-stroke, of some steam from the steam port to the 
recess in the piston valve, while this ]ast-mentioned 
if it takes place during the down-stroke, will merely allow 
the escape of some steam into the exhaust without inter- 
fering with the working of the pump. The effect of any 
leakage from the lower end of the valve cylinder will be to 
hasten the descent of the valve, thus making the up-stroke 
of the pump shorter. In ordinary cases therefore the leaks, 
if there happen to be any, compensate for each other ; but 
if one of the possible leakages should be greater than the 
other, the result will merely be a certain small alteration in 
the length of stroke of the pump. 

Of the remaining details of Mr. Baumann’s pump we 
need speak but briefly. The pump valves, of which the 
arrangement is clearly shown by Fig. 1, are readily accessi- 
ble. They are conical brass valves working on brass seats, 


each of which is turned so as to present two sharp corners | 


on which the valve soon beds itself. This form of valve 
and seat has been used by Messrs. Alexander Wilson and 
Co., for some time past on their pumps, and they have been 
found to answer most satisfactorily. The main cylinder and 
the piston valve cylinder are made in one casting, and a 
single cover at each end closes them both as shown. The 
gland of the stuffing box for the piston valve is so shaped 
at the upper end as to hold an india-rabber ring against 
which the valve can strike if it strikes at all, while an india- 
rubber washer is provided at the lower end of the valve 
eylinder for the same purpose. A small rod fixed in the 
upper end gives the means of moving the piston valve if 
necessary at starting the pump, and provision is further 
made, as shown, for working the pump by hand by means 
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of a lever which can be easily attached to the plunger ex- 
tending from the upper side of the piston. These pumps 
will be used as boiler feeders, so the latter is a handy 
arrangement, which enables the pump to be used for filling 
the boiler when the steam is not up. Altogether we regard 
the pump we have described as one of the most simple 
which has ever been brought under our notice, and certainly 
the most simple we have ever seen working successfully, 
and this being the case we think it is well worthy of the 
space we have devoted to an account of it. 








Americas Srzet Marvractcres.—A special correspon- 
dent of the New York Times s supplying to that journal an 
account of the steel manufactures of the United States. He 
has visited the Pennsylvania Steel Works, located on the 
east bank of the Susquehanna, about three miles south of 
Harrisburg. The lishment was built in 1866-67 by Mr. 
SS EE tre Oe Tae Raees Steel Works, and cost 

illion dollars. A description is given of the plant 

and of the process of making steel rails, and the writer then 

am in the following strain: “The Pennsylvania Steel 
orks have been uniformly successful with the 


Bessemer pig is made in this country, and, as a disinterested 

party: I sincerely hope that the Bessemer steel makers will 

compelled to measures to uce domestic irons for 

their own consumption. In truth, blast furnaces are as much 

a part of a Bessemer plant as a rolling mill, and no company 

to undertake to manufacture steel unless they are 

and willing to build them. It is impossible to doubt 

that suitable ores may be found in many localities, and, with 
i ise, & judicious outlay of capital, ma 

smelted with profit to the steelmaker. English 

i cost over $40 per ton, 

cost about $35. But 

practice than that which 
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SAFETY CAGE FOR MINES. 
CONSTRUCTED BY MESSRS. TURNER, GREY, AND BRYDON, OF BARROW-IN-FURNESS. 





We illustrate, above, an arrangement of safety for 
mines, designed and recently patented by Messrs. Turner, 
Grey, and olen. of Barrow-in-Furness. Referring to our 
engraving, it will be seen that the t consists in 
attaching two spring boxes, A A, one to each side of the 
cage; these being fitted with india-rubber springs, as shown 
in the section of the spring box, and being the 
rods, B B, to the cross bar, C, by which the cage is 

This arrangement gives elasticity to the load on the engine 
making the lift, and consequently renders the rope less liable 
to break through a sudden jerk. It also serves as a cushion, 
when the cage is lowered on to the stops at the top or bottom 
of the pit. e two cross spindles, D D, which are also con- 
nected to the cross bar by coupling links, E E, and 
F F, are fitted with four pawls, G G, two on each side 
cage ; and, in the event of the rope breaking, or the 
becoming disconnected, these pawis are instan' 

forced inwards by the expansion of the india-rubber “pring, 
and engage in a ratchet or toothed plate, H H, fixed 


fi 


the 
fi: - 
the guide rods, 1 I, thus sustaining the . The ratchet | i atrod 


plates are fixed on the back of the guide hout the 
whole depth of the pit, and serve as a receptacie for the 
pawls attached to the cage. These plates also 
the guide rods and prevent them from twisting. The dis- 
connecting hook, K, attached to the cross bar, for the purpose 
of preventing antes in >< Boyden i Janay 
of Messrs. Turner, Grey, ‘s ite 
or will be readily understood on inspection’ of our illus- 
tration. We have frequently exp the opini 
lift, whether in a mine or elsewhere, where a failure may 
endanger life or limb, should be worked without the cage 
being fitted with an efficient safety apparatus. This being 
the case, we are at all times willing to bring before our 
readers reliable arrangements of the Kind we now illustrate, 
believing as we do, that the attention of mine owners and 
others cannot be too mgs directed to the advantages 
derivable from their use. conclusion, we may remark 
that Messrs. Turner, Grey, and Brydon's ap us is worked 
out in a very good practical form, end we have no doubt it 
will serve its intended purpose well. 








Tus Isstirvorion ov Civia Enoinerns.—The list of 
members of this Institution to the Ist inst., has 
just been issued. At that date there were on the books 
16 Honorary Members, 699 Members, 994 Associates, and 
176 Students, making a total of 1885 of all classes. During the 
last three months the deaths ‘have been recorded of 
Members, Messrs. John Braithwaite, Samuel Dobson, and 
William Alexander Provis, as well as five i 


y, 


Houghton, and George Barnard Townsend, while one student 
has been permitted to withdraw. In the period referred to, 
no addition has been made to the list, as the meetings have 
been suspended during the vacation. 
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CALIFORNIA SUGAR. 


Bt ates at a i Sotene Se grees yo 
ir,in Sacramento, is it of indigenous sugars 
Mr. W. Wadsworth. 


bo apes thes 3 talc sugar, Nos. 1, 2, and 3, 
year, whilst Mr. Wadeworth was 
Superintendent of the Sacramento Valley Beet Sugar Com- 
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umes of what would be little 

the land. 
station was fixed on 
se Railway Station, 
road, as this site 
ing coals among 
The first contract let was for 
+ this was taken by 
Soho Foundry at 
lusive of a donkey 
machines for the workshop since pur- 
The engines consist of three double-acting, 
rotative, expansive, condensing engines; two are 
and one works separately. ‘Lhe 
steam cylinders of each are 35 in. in diameter and 
6 ft. stroke. Each engine is provided with a high 
lift pump, on the combined bucket and plunger 
principle, to pump the sewage on to the land above 
mentioned, with a lift of about 150 ft., and a low- 
lift pump to raise the storm waters into the,river, 
either or both of which can be worked as required. 
Four Lancashire boilers are provided, each 27 ft. in 
length, and 7 ft. in diameter, with two fines of 
2 ft. 9in. in diameter. The chimney shaft is cir- 
cular, 150 ft. in height, 13 ft. diameter at the bottom 


1 
i 


above the base, and § ft. 3in. below the cap, which | 


is formed of cast iron, The contract for the 


engine and boiler houses, the chimney shaft, with | 





the opposite side of the river is marsh land, ex- 


tending over an area of some JO acres, laying be- 
tween the river and the Great Eastern way. 
This land was suddenly seen to crack all over, as 
if an earthquake had Lennened. Upon sinking a 
through the peaty soil, it was 
found to be drained com iy dry for a depth of 
at least 9 ft. below the of the water in the 
river, while, also, if the dykes which intersect the 
marshes became filled, they were pumped dry in a 
few hours. These facts will enable any one to 


hole in this 


estimate the very large amount of pumping power ai dies anit hep tendinien os 


employed, and the wonderful body of water raised 
during the operations ; the consequent difficulties 
of the work, and delays attendant upon breakage 
of machinery, and numerous other evils experienced, 
will be appreciated by those-who may have had oe- 
casion to work ina watery strata. Ata short dis- 
tance fyom the ~pumping station it was found that 
the chalk had been denuded and the ancient valley 
filled up partly with clay and partly with a fine 
blowing sand having very*thin beds and lumps of 
blue silty clay. This soil proved ao to 
contend with, as the water coyld not drain from it, 
and all attempts to sink a “were fruitless, as 
the sand forced itself through everything. After 
much delay and ¢xpense had been imourred, the 








operation by the end of the year; the principal 
delay is now caused by the peculiar soil cut into, 
and the quantity of water to be pumped out of it. 
The_cost of the works is expected to amount to 
about 100,0002. 








THE NATIONAL GALLERY. 

We publish this week two alternative designs for the 
National Gallery—the one being for a new structure, and 
submitted to the Government by Mr. Edward M. Barry, 
while the other, by Mr. James Murray, shows a mode of 
adapting the present building to its increased requirements. 


1867, and im reporting upon them the judges observe that, 
while they are not in a position to recommend any of the 
plans, they think it due to the competitors “te point to the 
design for a new gallery by Mr. E. M. Barry, and to that 
for the adaptation of the existing gallery by Mr. Murray 
as exhibiting the amount of architectural merit.” 
Subsequently rag appointed by the Government 
as architect for rebuilding the National Gallery—an ap- 
pointment communicated to the House of Commons; and 
it having been decided that the present site was to be 
preserved, an Act of Parliament was passed for obtaining 
the necessary ground. Nothing further, however, we 
believe, has been done in the matter, and the pre- 
sent legislature appears opposed to grant the ne- 
cessary funds for carrying out the plan. Bat as it 
has been decided some day to give to the metropolis a 


pumping was diseontinued ; divers were employed | worthy building for the ar: treasures of the nation, and as 


to sink a wooden curb, 10 ft. in diameter, with the | Mr. Barry has been appointed the architect for the work, 
pipes of the pumping main, which are 20 in. in| sides perforated with numerous holes, to the re-| we presume that when the time comes, the design we now 
diameter, were cast by the Staveley Coal and Iron | quired depth, a wooden bottom was inserted with | publish will be carried out. The general elevation agrees 
Company, at their works near Chesterfield. ‘This | conerete over it, and the water was then pumped | substantially with the views expressed by Mr. Layard in a 


the workshops and smithy, were let for 7000/. The | 


main is nearly 3000 yards in length from the pump- 
ing station to the main feeder; the pipes were laid 
by Mr. John Downing, of Norwich. At the same 
time as these works were in hand, a main conduit 
was formed on the land to be irrigated in continua- 
tion of the pumping main. It is 6 ft. in width at 
the top, 2 ft. wide at the bottom, and 2 ft. in depth, 
partly embanked. About 100 acres of land have at 
present been laid out for irrigation, with the neces- 
sary ducts, amall iron sluices, &ec. At the present 
time water from the river is being temporarily 
pumped into the land until the line of main sewer 
is completed. 

The high level sewer commences near the Ipswich 
road on the south side of the city; takes a semi- 
circular direction to Saint Anne’s-lane in King-street, 
where it joins the low level sewer. It is upwards of 
2} miles in length ; it is of an egg shape in section 
and built chiefly in brickwork of the following 
sizes, namely 3 ft. 9 in. by 2 ft. 6 in., and 4 ft. 6 in. 
by 3 ft. It is almost entirely constructed in tunnel, 
the depth below the surface varying from 10 ft. to 
50 ft. The soil through which this sewer passes is 
chiefly chalk, which being dry stood well, but 
several sand-gates were met with, which proved very 
troublesome; part of this sewer was constructed 
with the invert.and side walls of brickwork, 
and the arch in Portland cement concrete. The 
three branches of the low level sewers are 
altogether about 4 miles in length, varying in 
size from 3 ft. 9 in. by 2 ft. Gin. to 6 ft. by 4 ft. 
They were chiefly executed in tunnel at depths 
from the surface varying from 20 ft. to 80 ft. The 
strata through which the tunnels were driven are 
for the most part of chalk, although two to three 
thousand feet were, and are, being constructed 
through sand and ballast, and in another part 
through peat. These lines are from 5 ft, to 20 ft. 
below the ordinary high water line of the river, 
which is only about 3 ft. above the mean level of the 
sea at Yarmouth ; at this level beneath the city water 
is found everywhere to stand ; the soil is thoroughly 
saturated with it, and the chalk is occasionally so soft 
and friable that in many cases the headings had 
to be close timbered as if the works were being 
executed in sand. The springs were eo strong, that 
thirteen portable engines, chiefly of large size, were 
for a long time worked night and day to keep 
down the water in the headings; thus by their 
means about 20 millions of gallons were raised 
every 24 hours by chain, W oodford's, Gwynne's, and 
other pumps, the depth of the sumps varying from 
40 ft. to $5 ft., a very unusually high lift for such 
works, The enormous quantity of water thus with- 
drawn from the soil so drained the surrounding wells 
that the Board decided to fix stand pipes, and to 
lay on water from the water company’s works, and it 
was also supplied by carts to others of the inhabitants 
who had been deprived of the use of their pumps. 
In counexion with this drainage of the soil, the 
following circumstance occurred, which had not, and 
could not, have been foreseen. Four engines were 
pumping water from the sumps in King-street ; on 





out, In consequence of the bad draining quality | Pamphet published by him some time since upon the re- 
4 


of the soil the pumps had in this portion of the 
works to be fixed at short intervals, not more than 
about 150 ft. a Much of the main sewer has 
here been built apon cast-iron invert plates, and 
some portion is entirely of cast iron. 

The high level sewer joins the low-level sewer as 
before stated, with a fall of 30 ft., the sewage being 
allowed to flow down a flight of steps formed of 
granite, so as to break the fall; and a self-acting 

ent, based w Mr. Bateman’s “ leaping 
weir,” has been provided, by which in storms the 
flood-waters, instead of falling into the low-level 
sewer, will flow along a storm overflow direct into 
the river. 

In order to afford access to all these sewers for 
repairs, cleansing purposes, and periodical inspec- 
tions, there have been placed at reasonable dis- 
tances brick shafts, 5 ft. or 6 ft. in diameter, domed 
over, provided with side entrances and iron ladders. 
Many of these shafts are from 30 ft. to 50 ft. in 
depth; they also act as ventilators, though the 
working shafts were also utilised for this purpose by 
pipes being built in and carried up as the shafts 
were filled in. 

Another circumstance worth recording, as further 
illustrating the difficulties of this undertaking, is, that 
it was necessary to cross under the bed of the navi- 
gable river in three different places. Once, for one of 
the main sewers, which at that point was formed of 
cast-iron cylinders, 5 ft, in diameter, embedded in 
Portland cement concrete. In this case the work had 
to be executed half at a time by means of cofferdams 
At a second place cast-iron pipes were jointed on a 
stage and lowered altogether into a trench carefully 
prepared by divers. On the third occasion, a deep 
trench having been excavated, the pipes, 30 in. in 
diameter, were lowered one by one and united by 
the divers, the joints being made with turned and 
bored socket and spigot joints with lugs coupled 
with bolts, 

At the same time that the main intercepting 
sewers were in progress, numerous branch drains, 
either executed in brickwork or formed of stone- 
ware pipes, as deemed best suitable for each 
situation, were laid in various parts of the city and 
hamlets not previously drained; more, however, 
remaining yet to be done. This account would run 
to a great length if all the numerous instances were 
recorded of the difficulties arising and overcome 
with great success by Mr. Morant, in carrying out 
tliese works under the very narrow streets of this 
ancient city, sometimes close to or even under the 
walls of churches and their towers, old houses, &c., 
each case requiring its own peculiar treatment to 
insure safety to building and inbabitant. 

At this time the main sewers are all constructed, 
with the exception of about 1000ft. of the 6 ft. 
by 4ft. sewer, near to the outfall at the pump- 
ing station, and a portion of the Thorpe teenth 
adjoining where the 30 in. pipes are laid tinder the 
river. It is e that, if nothing untoward 
happens, the whole works will be completed and in 





uirements to be observed in laying out a new National 
Gallery, but Mr. Layard was opposed to the addition of a 
dome to the building, which, it will be observed, is the 
striking feature of Mr. Barry’s design. The ground pro- 
posed to be occufiied extends from the present frontage 
to Hemming’s-row, the length being the same as that 
of the fagade of the old building. All of the chief 
galleries are lighted from the top, but, in deference 
to the opinion ‘of the trustees and directors of the Na- 
tional Gallery, some of the minor rooms are provided 
with side lights. There are two floors to the building, 
the lower one being occupied with the keeper’s apartments, 
rooms for the Turner and other drawings, stores, and offices, 
a library, and accommodation for the students. All the 
galleries are, however, on the upper or main floor. Right 
and left, on each side of the principal entrance, is a glazed 
loggia, forming a sculpture gallery ; these extend for nearly 
the whole length of the building, opening at each end into 
rooms 40 ft. by 18 ft. Access is gained to the main floor 
by a broad staircase, in the centre of the building beneath 
the principal dome, and from the landing on the floor level, 
galleries run on each side, north and south, giving access 
to the loggie. Immediately to the north of the staircase 
landing, stands the Raphael Cartoon Gallery, 80 ft. by 40 ft., 
and beyond this extends a long gallery facing on Hemming’s- 
row devoted to the Old Masters; nearly the whole of the 
eastern wings of the building would be devoted to the 
hanging of old pictures, there being no less than fifteen 
galleries set aside for the purpose ; of these the three principal 
are 117 ft. by 80 ft., 120 ft. by 40 ft., and 115 ft. by 80 ft., 
the rest of the space being divided into smaller chambers 
averaging about 43 ft. by 25 ft. The rest of the eastern 
wing, besides the loggia, is occupied by ten rooms, of which 
three are devoted to loaned pictures, and seven, the chief of 
which is 120 ft. long by 40 ft. wide, to British Collections. 
The south side of the west wing is occupied by two Turner 
Galleries and some small chambers for British pictures. On 
the north side of the west wing are thirteen rooms (one of 
which, 115 ft. by 30 ft., is on the lower floor,) set apart for 
a National Portrait Gallery. Between this part of the build- 
ing and the Turner Gallery a vacant space is left, to be filled 
up at some future time when an extension is required. 

The total number of linear feet available for hanging 
pictures that are secured by Mr. Barry's design is 6353, 
divided as follows: 

Old Masters ... ooo 

The Raphael Cartoons 

The Loaned Collection 

The British Collection ... 
The Turner Collection ioe 
The National Portrait Gallery 


2423 
205 
326 
951 
410 

2038 

6253 

1954 


Linear feet ove 
Space available for future extension= 


Total ... «s ve «B07 
The estimate for the construction of the new building, 
according to the elevation we illustrate, and the plans we 
have described, is 638,296/., divided as follows : 


£ 
The Old Masters, and Loaned Collection 
G = a jus oi ois 192,600 
British and Turner Collections, and 


Fagade ... od oie pan 330,721 
National Portrait Gallery 105,975 


£688,296 
Mr. Barry considers that the work could be completed in 
five years. 
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RAILWAY GAUGES. 

Tue article which we published last week, bear- 
ing reference to the proposed new narrow-gauge 
railways for India, has called forth from Mr. Robert 
F. Fairlie a letter which will be found on another 
page of the present issue. Mr. Fairlie assumes— 
and correctly—‘ that, unless some substantial rea- 
son be given for going under 3 ft. 6 in. gauge,” that 
gauge is, in our opinion, the best which can be 
adopted for the new lines. Mr. Fairlie himself ad- 
vocates a gauge of 3 ft., but he states that if it were 
not for the fact that the climate of India “‘ neces- 
sitates giving extra accommodation and convenience 
to passengers,” he would most certainly have pro- 
posed a gauge of 2ft. 6in., or, at the very most, 
2ft. 9in., as most suitable. Moreover, he desires 
to be informed why, in our opinion, a 3 ft. 6in. is 
preferable to a 2 ft. 9 in. gauge, and he particularly 
wishes to know whether we found our opposition 
to the latter gauge on its unfitness to carry trains 
at 4 suitable speed, or on a permanent incapacity to 
accommodate a sufficient amount of traffic. To 
these points we hasten to reply. 

The first, and in fact the most important, question 
to determine is: what class of traffic are these 
narrow gauge lines to accommodate? As far as 
can be judged at present, it appears to be the 
opinion of the commission of engineers appointed to 
investigate the subject, that the new railways will 
form a distinct and secondary system, serving in 
some cases as feeders to the great trank lines, and 
in others as means of opening up communication in 
independent outlying districts. Mr. Fairlie, on the 
other hand, evidently considers that the narrow 
gauge lines will be fully capable of carrying any 
traffic likely to be met with in India for many years 
to come; and he argues the question as if in fixing 
upon the gauge of the secondary lines now about to 
be made, there is really being determined the gauge 
of Indian railways in the future: Now we consider 











their gauge wit! ultimately become the stan- 
dard of the country, the t broad lines 
being ultimately a in what was at the 


secondary system. In other words, we believe the | 


5 ft. 6 in. gauge to be unnecessarily wide for Indian 
— and > me , ines ore, that in — 
u or the system, a 
width should ‘be chosen as will deve for the main 
system also. 

So far we believe that there is but little disagree- 
ment between Mr. Fairlie and ourselves ; but we 
differ from him in our opinion of what we believe to 
be the narrowest gauge capable of fulfilling with 
certainty the requirements we have just mentioned. 
Our reasons for this opinion we will now proceed to 
explain. In a vast empire like India, possessing 
many important centres of trade situated at great dis- 
tances apart, of great native wealth, and being a pos- 
session regarded with envious eyes by other nations, 
it is highly essential that the railway system should 
be something more than a ready means of trans- 
porting products capable of being packed in bulk 
in wagons of almost any size or shape. It arpenss 
to us that such a country should possess a way 
system capable—by the facilities which it affords— 
of promoting intercourse between different districts, 
of aiding in the introduction of machinery in places 
to which the difficulties of transport at present pre- 
clude its introduction ; and last—but by no means 
least —capable of rendering important aid in a mili- 
tary sense in the event of the country being dis- 
turbed by revolt or invasion, If the future duty of 
the railways of India was to consist merely in the 
transportation annually of a certain number of tons 
of native produce, we should be less disposed to urge 
strongly the advantages of the 3 ft. 6 in. as compared 
with a narrower gauge—although even in such a case 
we believe those advantages would be well worth all 
the extra money they would cost, and more—but 
we contend that the railways should be capable of 
doing more than this, and that they should espe- 
cially be adapted for the convenient transport of 
troops, with their horses and artillery. Now, it 
appears to be generally conceded that the maximum 
width of vehicles which can be conveniently and 
safely worked in regular traffic on any railway is 
about double the width of gauge; and adopting 
this rule, we have 5 ft. Gin. as the maximum width 
of the rolling stock for the 2 ft. 9 in. gauge, while 
on 3 ft. 6in. lines a maximum width of 7 ft. would 
be admissible. ‘These widths would correspond to 
widths of floor inside the wagons of 5 ft, and 
6ft. Gin. respectively, and in the conveyance of 
light goods, and especially of machinery and artil- 
lery, this extra 18 in. of width would possess great 
value. Again, if the question of stability is taken 
into connate we shall find that the extra 9 in. 
in the width of the gauge offers most important 
advantages. On the ordinary 4 ft. 8$in. gauge, 
lines drawn from the inner edges of the rails to the 
centre of gravity of a wagon carrying an average 
load enclose between them an angle of about 45°; 
and in determining the proportions of the rollin 
stock used on the Norwegian Railways, Mr. Car 
Pihl very oy re endeavoured to obtain an angle 
of stability nearly approaching this, The angle 
which he did obtain is stated by him at 40)°, and 
the results of the practical working of his lines has 
shown that this angle is in all probability sufficiently 
large. If now we take an angle of stability of, say, 
40°, and ascertain the height at which the centre of 
gravity of a wagon carrying an av load would 
have to be situated to give this angle in the case of 
a 2 ft. 9 in. gauge we find this height to be about 
3 ft. 84 in., while in the case of the 3 ft. 6in. gauge 
it becomes 4 ft. 10 in. Next, if we take the height, 
above the rail, of the wagon floor to be in the case 
pe tS ney gauge, ya 3 in. ; = in the case 
of ti t. 6 in. gauge, 2 ft, 9 in. an being 
taken of the inion naod width of sa rage afcom 
wheels), we shall have in the one case a of 
1 ft. 54 in., and in the other a space of 2ft. 1 in. 
between the respective floor lines and levels of the 
centres of gravity. To favour the narrower gauge 
slightly, and at the same time, to get even dimen- 
sions, we will call these last mentioned distances 
= Ba and 2 ft, respectively. Now it will be found 
t 


in the ¢ase of a w ing bulky goods 
cask Ser tipinnce x’ hal gmapa “abhten or ever 
goods measuring, say, 70 cubic feet to the ton, the 
centre of gravity of the wagon and load may be 





to be 

This, however, is not the only light in which the 
stability question is to be viewed. We have said 
that Indian railways should be capable of trans- 
porting horses, and this in itself opens up important 
considerations. Horse boxes are by no means plea- 
sant things to deal with even on the 4 ft. 54 in. 
gauge, and on the 2 ft. 9in. gauge we scarcely see 
how they are to be satisfactorily dealt with at all. 
In saying this we do not refer to any difficulty in 
giving them the necessary capacity — that could 
no doubt be done—but in insuring the requisite sta- 
bility an ordinary horse-box presents laterally about 
85 square feet of surface, and if mounted on 2 ft. 
wheels, the centre of area of this surface would be 
about 6ft. 6 in. above the rail level. Any wind 
pressure acting against the side of the vehicle, 
may therefore be considered as applied at that 
point. Under the action of aside wind, the tenden 
of the vehicle would be to tern over on the lee rail 
as a fulcrum, and the weight of the vehicle and 
its contents would act to resist this tendency, 
as if applied at the end of a lever equal to half 
the width of the gauge. If we suppose a horse- 
box on the 2 ft. 9 in. gauge to carry two horses 
its weight may probably be taken as four 
tons including its load ; at all events, if dead weight 
is not to be increased by reducing the gauge 
it should not be more than this. The righting 
moment tending to resist overturning will thus 
be 4% 1.375=5.5 foot-tons; and the pressure of 
wind per square foot on the side of the vehicle 
capable of just balancing this force will be but 


SxS x1 975 22.3 Ib., a pressure far below 


85 x 6.5 
that to which such vehicles would under by no 
means exceptional circumstances be expected to be 
ex , the horge-box was empty or but par- 
an loaded, its resistance to being blown over 
would be even less than this, and altogether its 
stability would be far below that which would be 
desirable. 

We have now stated some of the considerations 
which have led us to advocate the 3 ft. 6 in. gauge in 
preference to the 2ft. 9in. gauge, but there are 
still others, possessing a certain amount of weight, 
and to these we intend to refer in a future article. 
We may remark here, however, that so long as the 
goods to be transported consist merely of such produce 
as could be stowed in wagons of any desired capacity, 
the trains might, by gy, a! justing the bulk 
carried by each wagon, run safely on either 
gauge at speeds up to, say, 25 or 30 miles per hour. 
And we further believe that, by the employment 
of the Fairlie engine, trains of any weight likely to 
be required in India for many years to come, might 
be drawn on even the narrower gauge. But, as we 
have shown, other matters than mere speed and 
weight have to be taken into consideration in deter- 
mining the new Indian gauge, and it is these other 
oe which lead us to advocate the width of 
3 ft, 6 in. 


i most 
oe arrangement in favour of the former where 
ky goods have 








BOILER EXPLOSIONS. 


Last week we published a letter from Mr. Henry 
Hiller, the chief engineer of the National Boiler In- 
surance Company, which, while it criticised the 
recommendations contained in the report of the com- 
mittee appointed by the British Association to 
examine into the causes, and the best means of 

reven boiler explosions, contained also a de- 
ence of ty vag which the company, whose 
engineer Mr. Hiller is, forms the principal repre- 
sentative. : 

The contents of this letter, it may fairly be as- 
sumed, contain all the leading arguments that can be 
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reports of the Association, that therefore such re- 
commendations were incomplete and unsatisfactory. 
On the con , while the members of the com- 
mittee were individually above suspicion, the ex- 
perience of fifteen years labour would, as a matter 
of course, gradually have assumed a definite shape, 
would have been intimated from time to time in 
periodical reports, and would have formed the basis 
upon which the committee built up their theory for 
the universal prevention of boiler explosions. On 
the other hand, however, it would be fair to assume 
that the prolonged experience which had guided the 
judgment of the committee, was insufficient, because 
it was not sufficiently extended, while the personal 
positions of the members who recommended hono- 
rary labour, led them possibly to ignore the fact 
that a constant and arduous service could scarcely 
be well rendered if it remained unpaid. 

Turning now to Mr. Hiller’s defence of the in- 
surance system, we find in it some of the very argu- 
ments we have urged against that plan. We have 
not the remotest intention of casting any slur upon 
the National Insurance Company, for we believe 
that the duties it has undertaken have been ably 
and conscientiously performed; we are sure that it 
has worked much good, and that it has been the 
means of preventing many explosions and of saving 
many lives. But listen to the scheme of the 
company. The advantages of inspection are most 
prominently brought under the notice of boiler 
owners, whilst the Association holds the right 
of inspecting any boilers they insure. But only 
safe boilers are accepted; one that is hazardous 
is declined, the reasons for refusal being always 
sent to the owner. In this way 206 out of 3625 
proposed for insurance have been rejected. Now 
it is in this single fact that lies one of the fun- 
damental weaknesses of the system. Those boiler 
owners whose applications are refused by the com- 
pany are precisely the people whom it is necessary 
should be most closely watched. It is an essential 
precaution on the part of the Association to decline 
the insurance—it would not pay to accept it; but 
such a step provides no means of safety, it simply 
avoids a risk, leaving the unsafe boiler to be 
worked at the pleasure of the owner, who, if he 
has refused to comply with the conditions of the 
company and make his boiler safe, in the opinion 
of the inspecting engineer, is more than likely to 
run the boiler to destruction. The system, then, of 
insurance, at the outset, is powerless to meet one of 
the first requirements of general boiler oo 

Commercial interests are involved in the trans- 
action, and a boiler insurance company would be 
as imprudent in accepting a dangerous boiler, as a 
life insurance company would be in taking a *‘ bad 
life.” We quite believe Mr. Hiller’s statement, that 
in very many cases considerable improvements have 
been effected by his recommendations, and some 
boiler owners have been taught to exercise great care 
and prudence. But this benefit is ial even within 
that circle of usefulness, of which the National In- 
surance Company forms the centre, and hence it 
follows that were such associations multiplied until 
the whole of the United og was parcelled 
out into districts, and in each district there existed 
an insurance company, the very heart of the exist- 
ing evil would remain untouched. What rules in 
the case of the National Company, would hold good 
even in greater force upon the multiplication of 
similar associations, and even if boiler owners were 
made liable to heavy penalties in the event of a 
catastrophe, it would ee found that this measure 
alone would be inefficacious. Moreover, despite 
Mr. Hiller’s assurances, and despite our honest con- 
viction that the National Insurance Company con- 
ducts its business irreproachably, the fact remains 
that the system of insurance is open to the serious 
objection we have so often urged against it. It pays 
better to let boilers explode than to inspect efficiently. 
Such a fact as this is demoralising to the wh 





eognisance of them. A plan which is open 
to abuses can never be successfully worked, especially 
upon a large scale ; a feeling of false security would 
be engendered, and so long as the B as precau- 
tions for protection are optional, there can be no 
guarantee inst the results of carelessness and 
criminal indifference. Whatever system may be 
recommended by the Select Committee, it is certain 
that it should be a compulsory one, for while there are 


the | boiler-users content to employ dangerous steam ves- 


sels, which hang together long after they should have 
been torn from their seatings, and so long as there are 
boiler-makers who are ready to turn out work at 
unfairly low prices, there must be a system of com- 
pulsory inspection. It is useless to urge that this 
would be distaateful to a large class of the com- 
munity. As well urge that it is distasteful for the 
Board of Trade to inspect and ‘“ pass” all new rail- 
ways before they are opened for traffic, or that 
house alterations must be made subject to the con- 
trol of the parish surveyor. Yet these are simple 
precautions taken on behalf of the public, and the 
conditions are not found irksome in practice. And 
if the general safety be legally fecognised so far, 
why should not legislation extend to include the 
inspection of boilers also? We think that there 
can be little doubt that boiler inspection should be 
made an official work ; it is the duty of the Board 
of Trade to take charge of the matter ; and while 
we cordially subscribe to the belief that the advice 
of the Committee on Boiler Explosions would be 
found invaluable to the Board of Trade, we dissent 
from the opinion that the services of that or any 
other body should be secured gratuitously for the 
nation. Unpaid work would assuredly be ill done, 
while, if the Government assumed the responsibility, 
a system would be soon established, which, if it 
were tedious, would be probably efficient, the more 
so because the co-operation of boiler-users would 
be compulsory. 
Select Committee point in the same direction as 
our frequently-reiterated convictions, and that com- 
pulsory and periodical inspection, together with com- 
plete registration, will be officially adopted. When 
that is done we may hope to see the yearly list of 
casualties reduced; and, meantime, the various 
voluntary associations for inspection or for assurance 
are doing vastly good service to boiler-users and 
the public at large. 


BEETROOT SUGAR MANUFACTURE. 

THE manufacture of sugar from beetroot is a pro- 
cess which presents considerable technical difficul- 
ties, and which, therefore, required a great length 
of time and an enormous amount of capital and 
scientific research in development to its present 
degree of perfection. Indeed, it may be considered 
as an established fact, that the manufacture of 
beetroot sugar would never have advanced to its 
present condition if a system of artificial protec- 
tion by customs duties and tariffs had not been 

rsistently maintained in favour of this one branch, 
or more half a century, throughout all States 
of the European Continent. The first impulse to 
the manufacture of beetroot sugar was given through 
the celebrated paper blockade yates 5 by the first 
Napoleon for the purpose of reducing the colonial 
a shipping trade of this country. Political 
motives, combined with class interests, have con- 
tinued for a very long time to hold out a special 
and remunerative protection to beetroot sugar- 
making in France and in Germany. The sums 
which those countries have expended in taxing 
themselves for the sole benefit of a small number of 
landed proprietors and sugar manufacturers are 
enormous, and out of proportion with the benefit 
which to all reasonable expectancy appeared likely 
to accrue from the successful of this in- 
dustry. It must, however, be admitted at present 
that in this solitary instance ion to a new 
branch of industry has finally given beneficial results, 
put rd peg es of free trade do not by this ex- 
ceptional case lose their established standing. The 








We believe the opinions of the | 
| for a considerable length of time. The main bul 
of the sugar, however, being always found in 





the possibility for employi 
have been expended upon the development of beet- 
root sugar manufacture in an equally, if not a more 
beneficial way for the improvement of the material 
welfare and national wealth, can hardly be disputed. 
The difficulties which present themselves in the 
manufacture of beetroot su differ to a con- 
siderable extent from those which the manufacturer 
of cane sugar has to contend against. The beetroot 
in its cellular and fibrous construction, differs 
materially from the cane. The beetroot juice also 
contains impurities of a different kind from those 
which are usually found in the juice of sugar cane, 
and which are more difficult to remove. For this 
reason all the processes of beetroot sugar manufac- 
ture are of a more complicated and refined charac- 
ter, requiring the constant attention of scientific 
and practical men, and the employment of a su- 
rior class of machinery. Beetroot sugar manu- 
acture, therefore, contrasts all the more strikingl 
with the primitive, and sometimes sadly neg) q 
a. of colonial sugar planters, and even with 
the old-fashioned practice which has maintained 
itself up to the present day in some of our British 
sugar refineries. 

e first and actually the most important process 
in beetroot sugar making, as well as in the manu- 
facture of sugar from cane, is the extraction of 
the saccharine matter from the plant. The sugar 
is usually contained in the cells of the plant 
in the state of solution, but this is not always 
the case. Careful examinations of ripe sugar cane 
have shown that the cells occasionally contain 
a deposit of sugar in the form of a crystallised 
or concreted layer attached to the fibrous mem- 
branes which form the cells. This sugar is not dis- 
solved in the juice, and is not therefore capable of 
extraction by the process of squeezing. It is pos- 
sible that similar deposits may be formed in the 
cells of beetroot, particularly when it is stored u 


the juice of the plant, its extraction may be 
considered equivalent to the separation of the 
juice from the solid vegetable fibre of the plant. 
There are at present several methods employed for 
the pu of beetroot extraction differing from 
each other in their principles, and giving prac- 
tical results, which iesentinate show consider- 
able differences. The oldest, and as yet most 
generally applied process, is the extraction by 
the mechanical action of an hydraulic press. For 
this process it is necessary, first, to reduce the mass 
of the beetroot to a fine pulp, which tears up the 
cellular fibres of the —_ and thereby opens a 
sufficient number of cells to facilitate the subsequent 
separation of the juice from the solid fibre. The 
machinery for this process of pulping will form the 
subject of a future article, in which we propose to 
illustrate some of the most approved constructions 
of beetroot rasps. At present we confine ourselves 
to the consideration of the rationale involved in the 
different —_ Se of sugar extraction 
from beetroot. The pulp must be considered as 
a mass of watheniete broken cells, which no 
longer enclose their liquid contents, but hold the 
juice by simple adhesion. The juice in the pulp is 
therefore no longer protected from the action of the 
atmosphere or other bodies which may come in 
contact with the mass, as is the case so long as 
it is held in the unbroken cell of the plant. At 
the same time this mechanical agglomerate of juice 
and fibre can be readily perme by the action of 
mechanical pressure or by centrifugal force. 

The extraction by means of the hydraulic press 
is a process of apparent simplicity, but in actual 
practice it is one of the most tedsous and costly 
ao in the ye sugar factory. It is not 
ot ie to operate with the press upon large un- 

ivided masses of the pulp. The are must be 

ked between woollen sheets in layers not exceed- 
ing }in. in thickness, and these in must be 
divided sheet-iron trays. A pile is made up of 
these woollen sheets or bags filled with pulp, and 
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requires 
uantit 
with a experi 
disposed number of workmen, varies by more than 
cent. per cent., and a strike amongst the press-room 
hands of a beetroot factory at the commencement 
of a season would be one of the most serious con- 
tingencies with which an 
manufacturer could have 
of packing the beetroot pulp and forming the 
for the press, however, forms only half of the work 
actually required for this process. There remains 
the unpacking of the expressed pulp, and the wash- 
ing of the bags. There is, moreover, an important 
operation which goes on continuously in every beet- 
root sugar factory working with hydraulic presses, 
viz., the mending and darning of the woollen bags. 
All this makes the work of hydraulic presses a 
matter of great inconvenience and expense, and has 
given rise to the numerous inventions of other 
methods of juice extraction, which have been intro- 
duced with greater or less success. ‘The so-called 
‘continuous press” of M. Callatto and M. Cham- 
panois, which is nothing but a roller mill similar 
to those employed for grinding sugar-cane, is a 
simple and powerful apparatus. It avoids the ne- 
cessity of using bags and dispenses with manual 
labour to a great extent, but it has the disadvan- 
tage, common to all roller-squeezing machines, of 
leaving a very considerable portion of the juice in 
the pulp, and thereby causing a very serious loss of 
saccharine matter, which cannot well be afforded in 
the modern sugar manufacture. This loss is some- 
what reduced by a second operation in a similar 
rolling mill, in which the expressed pulp is treated 
for a second time in contact with a quantity of 
water. This additional yield of sugar, however, is 
obtained in a diluted state, and the cost of evaporat- 
ing the additional quantity of water very often 
counterbalances the gain from the yield of sugar 
obtained by this second process. For these reasons 
the roller press has found favour only in beetroot 
distilleries for the manufacture of alcoholic spirit 
from beet. Another method of extracting the juice 
from the beetroot pulp is the employment of centri- 
fugal force. A cylindrical vessel, having ite side 
formed by wire cloth, and revolving at a very high 
speed, is the only machine required for this process. 
e pulp is charged into this vessel, and, by the 
action of centrifugal force, it spreads in an even and 
uniform layer all over the cylindrical surface of the 
wire cloth. The capniteal force drives the liquid 
through the perforations of the cylinder, and the 
solid pulp is left behind. The action of the machine 
is assisted by a — of water added in a 
constant stream. ‘This water increases the yield of 
sugar, but at the same time it reduces the density 
of the juice. 

The above-named processes are all applied to 
beetroot pulp, as they require the previous destruc- 
tion of the cellular structure of the plant ; there 
are other processes, however, by which the sugar is 
extracted from the plant without breaking the in- 
dividual cells, and of these beautiful and scientific 
modes of extraction we shall give an accountin a 
future article. 

THE FOSBERRY MITRAILLEUR. 

Ix the several series of comparative trials which 
had been made,between the Fosberry mitrailleur, field 
guns, rifles, and the Gatling , up to the time of 
our last notice of these experiments,* the firing had 
taken place from known ranges, So far as the 
relative destructive powers of the various weapons 
at differing ranges went, this was a tolerably 
accurate and absolute test, that is, after eliminating 





misfires, bad fuzes, and other minor causes of failure. | - 


But there yet remained another element of inquiry 
which the previous experiments did not touch upon, 
but which, nevertheless, was of considerable import- 
ance in determining the ao to be recommended 
by the Committee appoi for that purpose. We 
allude to the test o' wag. Palisa og ranges, the 
operators judging the distances for themselves. 

e value of such trials was fully demonstrated in 
the experimental practice which was carried out on 
Dartmoor last autumn with field artill It was 
therefore considered desirable by the Committee 
that some such tests should be applied in the present 





* For tabulated statements of results, see Exorneznine for 
August 19, and September 2, 1870, 


good shooting. to be of 
any service at all must be substantial as well as 
accurate, and must not be liable to get out of order. 
In this respect field ——_ of course, have the 
advantage of mitrailleurs or other similar weapons 
for some purposes, but it is to be borne in mind 
that the mitrailleur and the Gatling gun are special 
weapons, designed for special uses, for which field 
guns might prove neither convenient nor ap 
priate. ‘These various points of construction have 
all been investigated by the Committee, and will 
be hereafter considered by us. For the present we 
confine ourselves to a record of the practice with 
the new arms in comparison with the adopted 
weapons at unknown ranges. The results of this 
essential portion of the programme are given in the 
annexed tabulated statement, and it will be seen 
that the trials form by no means the least interest- 
ing of those which have been previously carried 
out. The practice was made against 134 infan 
dummies, placed in loose order on uneven . 
representing troops retiring. The front was 98 
ards, and the average depth was 35 yards, the 
eft front of the line being thrown back. The 
orders were for three positions to be taken up by 
each class of weapon at unknown ranges, the dis- 
tances were to be judged by the officers in com- 
mand, a different officer being appointed to each 
series. 
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of the mitrailleur class may be more deadly than that 
of field artillery, at ranges of from 1000 to 2000 
yards—the proper ranges of the latter—the fire of 


Series I.—9-Pounder Muzzle-loading Bronze Indian Field Gun, Firing Shrapnel. 
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° 3 Time oceupied & 335 
P | Elevation. [Time ceeupied @ | 2 REMARKS. 
§ £- | un » | B | SA | 
Z Zin’ | |e |Infantry.! 
No. | yards | deg. min. | min. | see. | 
1; 400 5 0 20 1 | 65 74 80 (Fuze-bored to yyths; altered to 14 tenths ; 2 rounds 
over, 3 rounds effective. 
2) 700 1 0 50 |Fuze bored to 
» | 760 1 ove ose ooo ove ace soe | Gilet broken. 
» | 1 1 0 8 | 10 | 8 26 
wo) TOOT Bf ce | oe 
» | 800 1 oie ee we ee .  |Fuze bored to 34 tenths. 
3 | 1000 5 1 50 2 16 | 47 87 = Fuze bored to ysths ; service hook borer broken. 
tel we a a a ae ser 
Seuixs I1.—12-Pounder Breech-loader Field Gun, Firing Shrapnel. 
No. | | 
1 | 570 1 0 Ao pee tee ove --. | 1 fuse bored to 24 tefiths. 
t 2 | 4 | 29 18 
| 520) 4 | sn | ae [Suce | ame | sxe | om [Buse bored to yythe; 2 rounds over. 
2; 650; 5 1 6} 2} it 82 45 |Fuze bored to Safety pin broke in fuze, causing 
| | delay in first round. 
3 960 | Be ee 6; 2 | 4 89 | 83 |Fuze to 44 tenths, altered to ¥,ths, and again to 
| 4} tenths. 
Totals) 15 aed 150 | 96 ated , 
Series IIl.—Siz Martini-Henry Rifles 
‘No. | 
1) 450/ 148 | 2 | 30 | 65 45 Rounds fired per man: 22, 24, 24, 25, 26, 27. 
2) 650 133 } Pe 80 49 87 Ditto ditto 18, 20, 22, 24, 24, 25. 
8) 950 110 2 | 80 | 88 28 Ditto ditto _—‘17, 17, 18, 19, 19, 20. 
| Totals 391! ... | wwe | 152 | 110 pee tae 
Series IV.—Fosberry Mitrailleur. 
No. } ' 
Nine plates of cartridges were off; one easrtridge 
I fant $29 $ 80 132 | ed { missed fire, and one case j ; two thrown out. 
2] 650), 3824 2 | 30 83 59 Nine plates got off; three missed fire; six cases jammed. 
3] 950) 386 2 30 9 8 Eleven plates got off, 9 with new cartridges, and 2 with 
~~ | Totals 1099 ! Pes ee ee 
Serres V.—Siz Snider Converted Rifles {ea Sieh 
No. ; 
1} 450; 109) .. | mw | 2 | 80 |. | ome founds fined per man: 17, 18, 18, 18, 18, 20. 
2; 7oo; 108) .. | 2 3 | m4 21 ditto 17, 17, 17, 18, 19, 20. 
3} 900} 9% 2 | 8%} 7 7 Ditto ditto 14, 14, 15, 16, 17, 20. 
Totals 313 a te 28 
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the former would be useless. A couple of rifled 
field pieces at the longer ranges wou probably 
silence a battery of six mitrailleurs in a few minutes 
by dismounting them, or injuring their mechanism. 
On the other hand, the mitrailleurs at short ranges 
doubtless deliver a more deadly fire in a shorter 
time, expose less materiel, and fewer men and horses 
than field artillery, and, under those circumstances, 
are less liable to capture. In the absence of the 
results of the further trials which have been made 
by the committee with the Gatling gun, it is unde- 
sirable to push these comparisons further at present. 
We therefore leave the matter here to those who 
desire to make com parisons according to their own 
views, for which purpose the tabulated statements 
afford every facility: we have arranged them in 
their present form with this object. For com- 
plete details we await the report of the Com- 
mittee, of which Colonel Wray, C.B., R.A., is the 
president, and whose courtesy upon the various oc- 
easions of the practice, we have to acknowledge 
Ihe other members of the Committee are Colonel 
Shaw, K.A., Captain Hon. F. Foley, R.N., Lieut.- 
Colonel Fletcher, Scots Fusilier Guards, Captain | 
W. H. Noble, R.A... and Lieut.-Colonel Heyman, 
k.A., the latter officer being the acting secretary to | 
the Committee. 








THE TEHUANTEPEC RAILWAY 
Ow the lat of July last, the Government of 
exico approved of certain plans and propositions 
fore them by the Tehuantepec Railway Com- 
for the construction of a railway and a carriage 
scroas the Isthmus to connect the Gulf of |} 
with the Pacific Ocean. On the |4th of} 
pril Mr. J. J. Williams, the chief engineer to the | 
ompany, left New York for the city of Mexico, | 
where he arrived on the 2nd of May, and thence | 
almost immediately proceeded, in eompany with | 
Colonel Edouardo Garay, the representative of the | 
Mexican Government, for the purpose of making | 
he necessary surveys, and for locating the lines of | 
the road and the railway. The ground over which | 
it is proposed the works shall extend has many | 
times been examined, and even surveyed for that} 
purpose. So early as 1774 the country was sur- 
veyed with a view to the eonstruction of a canal 
that had been proposed in 1771, and from that dat 
to 1852 many expeditions were organised to report 
upon the feasibility of establishing direct water com- 
munication between the Atlantic and Pacific Oceans. 
In the latter year, Mr. Williams, on behalf of the 
Tehuant pee Railway Company, commenced opera- 
tions, and surveys were made on an extensive scale. 
Phe opinions expressed therefore in the report to the | 
Railway Company, at that time of New Orleans, 
but now of New York, are founded upon many 
years of experience. In a direct line from the Gulf of 
Mexico to the Pacifie Ocean, the distance is about 
138 miles, and the direction of the route is almost 
south. In the high lands on the southern side of 
the Isthmus, the ridge which divides the plateaux 
known as the Atlantic and Pacific plains, the river 
Goatzacoalcos takes its rise, and flowing northwards 
empties itself into the Gulf of Mexico, by two 
embouchures, the chief of which is some 2400 ft. 
wide, with a bar outside having 20 ft. of water over it, 
increasing to 6 or 7 fathoms inside the bar. The 
rising land, gradually sloping upwards from the 
northern seaboard for 122 miles upon the proposed 
route, reaches the summit level at an elevation of 
about 800 ft. above the sea, a short distance south 
of the town of Chivela, and thence it falls towards 
the Pacific, the terminal point being at Salina 
Cruz upon the Pacific coast, 1624 miles from the 
point of starting at the town of Minatitlan, a port 
upon the Goatzacoalcos river. Minatitlan is situated 
20 miles above the outfall of this stream, and would 
form a convenient head for ship navigation, thé 
dey of the river being suffi t for the purpose. 

. : . : ’ 





Leaving this place, the line, as now located, follows 
after ranning towards the west it bends south-| 


wards, and crosses the district known as the At- 
lantic Plains, taking for tl t part the line of | 


above the Pacific high tide level. From this point 
the line continues to run south for eight miles, 
crossing several branches of the Jumuapa, unti! it 
reaches the main stream at Paso de la Puerta. 
Crossing the river at a level of 155 ft. above high 
tide, the line would follow one of the branches of 
the Jumuapa, which runs in the direction of the 
route towards the summit between the Jumuapa 
and the Sarabia valleys, six miles to the sonth. 
On reaching this summit the railway would follow 
direct to the Sarabia river four miles further on, 
ernssing it 305 ft. above high tide, then curving 
to the east and following a branch of the Sarabia, 
it reaches the divide between that stream and the 
Maletengo riwer, 340 ft. above sea level, after which 
it follows a branch of the latter river, which it 
crosses at an elevation of 280 ft., thence it follows 
with long and rising gradients the Almalayo river, 
which unites with the Maletengo, near the poimt 
where the railway crosses the latter, and ultimately 
reaches the summit level 773 ft. above hich tide. 
Threading the pass of Chivela the line rapidly 
descends, following the banks of one of the tribu- 
taries of the Rio Verde, then the main stream itself, 
until it reaches the base of those mountains, at 
whose feet stretch the Pacific plains, the level here 
being 240 ft. above the ocean From this point 
cease the difliculties of the work, the extension to 
Salina Cruz presenting no obstacles. For the first 
62 miles. that is to the crossing of the Jaltepec, the 


| gradients are flat, the curves easy, and the work is 


of a simple and uniform character. The line in this 
section is so located, that the course lies along the 


| Atlantic plain, at the foot of the incline which 


divides the valleys of the Goatzacoalcos and San 
Juan, and the formation level is placed from 3 to 
5 ft. above the line of overflow of the former stream, 
After crossing the Jaltepec, an ascent commences 
and is maintained of 1 in SS for a distance of one 
and a half miles. On the other sidé of the summit 
towards the Jumuapa the falling gradients are also 
1 in 88, and practically this slope is maintained, 
except for a distance of three and a half miles, 
through the Chivela pass, where | in 45 is the ruling 
incline. In this pass occurs also the ruling’ curve. 
having a radius of 819ft. With such grades and 
curves, therefore, the engineering works upon the 
line would appear but light. 

The Tehuantepec Railway Company, in con- 
junction with the Mexican Government, propose 


lalso to construct a carriage road to serve as an 


auxiliary to the railway ; it would start from the 
same terminal point, Minatitlan, and would select 
the easiest and best route consistent with its passing 


| through the most important points on the Isthmus. 


‘The formation width would be 50 ft., but if desired 
only 15 ft. would be pre pared for wagon traffic ; the 
total length would be 210 miles, and while com- 


| mencing and terminating at the same points as the 


railway, it would take a more devious course. The 


following is the approximate estimate of the cost of | 


both the railway and the road : 


$ 

Auxiliary and carriage road from Mi- 

natitlan to Salina Cruz ose ame 103,000 
Railway construction works from Mi- 

natitlan to Salina Cruz ose 
Permanent way, &c., from Minatitlan 

to Salina Cruz - ese eee 
Stations, buildings, &c., from Minatit- 

lan to Salina Cruz ... on ons 216,000 
Engines and cars eae on am 832,160 
Engineers’ charges and contingencies, 

10 per cent. ... eee ove one 720,000 


5,320,000 


1,271,522 


7,962,672 
Or about $8,000,000. 

It is recommended by the engineer of the Tehuan- 
tepee Railway that additional surveys of the Isthmus 
should be made, extending westwards in the states 
of Vera Cruz and Oaxaca, as far as the cities of 
those names, and eastward through the states 
Tobasco, Chirapas, and Guatemala. If this were 
done valuable information would be gained respect- 


the branch lines that would be required to act as 
feeders to the main railroad, could be determined. 
rhe amount of information at present available 


overflow of the Goatzacoaleos; thence it curves} justifies the consideration of four additional lines, 
to the south and west of Lake Otiapa, and/| the one an extension for 30 miles of the Vera Cruz 


at 62 miles from the commencement it crosses |} 
the Jaltey ¢, ata level of 110 ft. above the} 
high tide level at Ventosa. From the Jalte- 
pec the ground rises, and the line runs south, 
taking all advantage of the nature of the country, 
til the summit dividing the Jaltepee from the 
Jumuapa river is reached. This summit is 290 ft. | 


and City of Mexico Railway, and the other three 
branches stretching through rich agricultural or 
mineral lands. 

The first-named line would commence from the 
Soledad station, on the Vera Cruz and City of 
Mexico Railway, about 20 miles from the latter ter- 
minus, and extend to the lagoons connected with the 


harbour of Alvarado. The first branch to the 
posed railroad would start from the San Juan river, 
at the head of its steam navigation, and 40 miles 
above Tlacotalpan, a city famous in the annals of 
the con of Mexico. Following the course of 
the San Juan river for 50 miles, the town of Paso 
San Juan is reached, and thence it would be made 
for 35 miles to join the Tehuantepec Railway at the 
Jaltepec river. The trade upon this branch would 
be partially dependent u the river navigation, 
70 miles of which would connect the cities of 
‘Tlacotalpan and Alvarado, An extension of this 
branch line could also be made, rid the San Juan 
valley, to Minatitlan, and form a system that should 
connect some of the richest territory of the Atlantic 
slopes with the fertile plains on the Pacific side. 
The second branch proposed would be a coast line, 
leaving the trunk railway at a convenient point as 
it enters the hills from the south, and, following the 
shore, would reach with eligible gradients the 
harbour of Tonala, whence it would stretch for- 
ward to the border line of Guatemala. The third 
feeder, also on the Pacifie coast, would be chiefly a 
mineral line. It would commence at or near the 
city of Oaxaca, and passing the harbour of Huatalco, 
would terminate at Salina Cruz, where it would join 
the Tehuantepec Railway at its southern terminus, 
$y this line facilities of communication would be 
given with the rich silver districts of the state of 
Oaxaca. Hopeful accounts are given of the resources 
of the Atlantic and Pacific plains, and the richness 
of the valleys lying amongst the hills, and along the 
water lines. The Pacific coast, it is said, is especially 
fertile, and even now with all the drawbacks attend- 
ing the lack of means of transit, enormous quantities 
of tobacco, sugar, coffee, and cotton are grown. It 
is urged, therefore, that in local traffic alone the 
Tehuantepee Railway would become a commercial 
success, while a large through trade is confidently 
= This latter expectation would, we think, 
uardly be realised ; doubtiess a comparatively large 
through traffic would be created by the trade 
between New Orleans, and some other towns in the 
Pacific; but little could be hoped either from 
California on the West, or the States on the eastern 
seaboard, while the new route would offer no facili- 
ties for trade between England and her Australa- 
sian colonies, 





THE ALBERT BRIDGE AT CHELSEA. 

For several years past an unsightly mass of 
timber piling has greatly obstructed the waterway 
of the | ath at a point exactly in a line with the 
Cadogan Pier at Chelsea. Commencing at the 
Surrey shore, it stretches across the river in groups 
for about two-thirds of its width, which at that 
point is, in round numbers, 750ft. It has long 
been an eyesore, and has since last winter become 
an absolute source of danger, several groups of the 
| guard piles having been canted over ‘at a very 
|dangerous angle by the masses of ice which were 
| earried against them by the tide in the early part of 
the present year. Such is the antiquity of these 
masses of timber, that it is probable that even ‘‘ the 
oldest inhabitant” of Chelsea would be unable to 
give an account of their origin and object, It is 
quite certain that ninety-nine out of a hundted of 
the many passengers both by river and road who 
we them are utterly ignorant as to their meaning. 
ndeed, we have over and over again heard the 
most extraordinary surmises as to what they were 
placed there for, one sapient individual suggest- 
ing that they were the outward and visible 
sign of .a great experiment which was being 
carried out to ascertain the endurance of timber 
in water and under the influence of a tidal stream. 





Such being the condition of mystery surrounding 
these timbers, it will be as well for us to place be- 
| fore our readers a few facts concerning their history 
jand object. They were placed there in the autumn 
| of 1864 and spring of 1865, and formed the com- 


f the ridge a little to the north, and] ing these districts, and the extent and position of |mencement of the works of the proposed Albert 


Bridge which was to be constructed across the river 
from the Albert-road, Battersea, to the site of the 
Cadogan Pier, Chelsea, thus opening up a line of 
communication between the town which was fast 
rising on Battersea-fields, and the gradually in- 
creasing district of Chelsea. 

The antecedents of this bridge date as far back 
as the year 1863, when application was made to 
Parliament for the necessary powers to catry out 
the proposed works. In the April of that year the Bill 
was thrown out by a Select Committee of the House 





of Lords, the reason given being that the committee 
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were unwilling to sanction the erection, of a new 
proprietary bridge over the Thames with tolls in 
caet go fe Such was the reason assigned, but the 
real truth probably lay in the fact that scr at that 
time there was an opinion in Houses 
that the whole question of bridge aecommodation 
between the two sides of the river. within the 
metropolitan, distriets should receiye the con- 
sideration of some publi¢ body. There was. a 
floating idea extant,of some d and compre- 
hensive scheme of. Thames bridges, one feature of 
which was the abolition, as far as possible, of all 
tolls upon those which existed and those which were 
to come. But the promoters of the Albert —— 
prayed for a recommittal of the Bill upon the 
ground that the bridge was urgently required, as 
was shown by favourable -petitions from all the 
surrounding neighbourhoods, ‘The necessity for 
the bridge was also shown by the evidence ad- 
duced by the promoters of the Bill, amongst 
their witnesses being Captain Claxton, Mr. Pen- 
nethorne, Mr. Bazalgette, Sir Charles Fox, Mr. 
W. H. Barlow, and others of similar — 
It was shown, too, that neither the Board of Trade, 
nor the Thames Conservancy, nor the Metropolitan 
Board of Works objected to the bridge, the only 
opponents being the Jig, wet of the crazy struc- 
ture hard by, known as Battersea Bridge. A peti- 
tion embodying these points was presented to the 
House of Lords by Lord Chelmsford, and the ulti- 
mate results were that a fresh application was made 
to Parliament, and an Act was obtained in 1864. 

A company was then formed to carry out the pro- 
visions of the Act by constructing the bridge, a 
design for which was prepared by Mr. R. M. Ordish, 
upon his rigid suspension principle, as carried out 
in the bridge over the Moldau at Prague. The 
design was at once accepted, and on the 2nd of 
October in the same year—]864—the works were 
commenced by the erection of the timber staging, 
to which we have already sufficiently referred. ‘The 
contract for the supply of material and the 
erection of the bridge was taken by Messrs. Hol- 
brook and Ce., of the Manor Iron Works, Chelsea. 
A number of cylinders for the foundations and 
piers were cast, a quantity of wrought and cast- 
iron work for the superstructure was prepared, and 
everything was going on in a most promising 
manner when a stoppage occurred. This, it is 
stated, was occasioned through the action taken by 
the Metropolitan Board of Works with regard to the 
proposed embankment of the river from Pimlico to 
Chelsea. They applied to Parliament for various 
Acts respecting these works, but did not obtain 
one until 1869; they could never give the bridge 
company any fixed data as to the levels for their 
approaches, nor could they decide how far the em- 
bankment would encroach upon the foreshore of 
the river, and consequently shorten the bridge. 
‘This uncertain condition of matters is stated to have 
been the reason for the abandonment of the works for 
the time being, and hence the desolate pile of staging 
which has for so long disfigured the Thames at 
Chelsea. 

Since the suspension of the works, the time with- 
in which, according to the Act, the bridge was to 
have been completed, expired. Just previously, 
however, application was made to Parliament for an 
extension of time, which was readily granted last 
year upon the reasons connected with the Board of 
Works, to which we have adverted, being satisfac- 
torily proved. The Metropolitan Board of Works 
having also obtained their Act for the Chelsea Em- 
bankment about the same time, open questions as 
to levels and spans were adjusted between the re- 
spective parties, and it was expected that the works 
would at once be proceeded with. Such, however, 
was not the case, and further delays occurred, the 
Board of Works having only recently settled their 
plans and given notice of their intention to proceed 
with the work. But now another era has dawned 
upon this unfortunate company, which appears to 
have been the sport of the Board of Works, and 
we see another phase—we trust a favourable one— 
in its eventful history. A new design has been pre- 
pared by a Captain Julius Roberts, R.MLA,, C.E., 
who has been appointed by the company to a 
out the work, the contract having been let, Wit 
regard to the design of the structure we have but 
little to say at present, not yet having seen the 
working drawings. We understand, however, that 
it has received the approval of the Board of 
Trade, and that of the conservators of the river 
Thames, so that we may presume it to be a fit 
and proper structure. e are informed that 





it will consist of a roadway platform of a total 
width of 60ft., carried on two river piers, divid- 
ing it into three equal spans of 225 ft. each. We 
are further informed that the bridge is designed 
on the wire ropi eee eo oad conocee 
some of sii aaa: M. Bontet’s fiddle-string 
y ter phage oetng, 69 -hal —— 
oes embody too many of these elements — 

chief of which is inherent self-destruction — we 


and a day since operations were inally started, 
and the contractor has undertaken to have the 
bridge com: by the end of the year. Much of 
the material is stated to be ready to hand, but it is 
absurd to su for one moment that the bridge 
can possibly be completed y that time, although it 
may have greatly pro Ifit is, it will be one 
of the most wonderful pieces of engineering extant, 
We shall at any rate watch with interest the pro- 
gress of the structure, and hope shortly to be able 
to place full particulars before our readers. 








NOTES FROM THE NORTH. 
Grasaow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron trade is ex- 
hibiting a firmer aspect by degrees. is a free demand 
for foundry and forge iron. Brands suitable for Germany 
and the United States are briskly inquired for, and a revival 
of trade with both countries it is anticipated may be expe- 
rienced. The exports are again in excess of same week in 
last year, being 14,724 tons against 14,090, the bulk of which 
goes to Germany, Russia, and America. We shall be dependent 
mainly on local demands as the shipping season terminates, 
which are unlikely to overtake the production of 130 fur- 
naces now blowing. Stocks are therefore likely to secumulate. 
The shipments for the year now stand at 506,237 tons, as 
against 532,189 tons at the same period last year. The 
year’s imports of Middlesbrough pig iron into Scotland were, 
up till Saturday last, 52,824 tons, as against 34,033 tons on 
the corresponding day last year, thus giving an increase of 
18,291 tons this year. Prices are remaining pretty steady. 
This day week they ranged between 51s. 6d. and 5ls. 4d. 
cash ; to-day 51s. 3}d. and 51s. 4d. cash have been paid. 


The Malleable Iron Trade.—All branches of the malleable 
iron trade are well occupied. Orders are above the usual 
standard, and prices are firm. Some works are unable to 
overtake engagements in the time specified, and are running 
eleven shifts per week. Workmen do not like this, as it 
necessitates Sunday fettling, and the notion prevails that no 
inerease either of average turn-out or wages can be realised. 
Tyres, beam iron, and angles are in requisition. The 
question of arbitration in the dispute between the puddlers 
and their employers has now made a beginning. Sittings 
were held last Wednesday and last Friday, and a number of 
workmen were examined and cross-examined. The ad- 
journed hearing of the case was to have eome on to-day 
before the arbitrator, Mr. Anderson, M.P. It appears, how- 
ever, that the different parties concerned have agreed to ad- 
journ the case still further, till the 2nd cf November. This 
will give both masters and workmen an opportunity of better 
maturing the proof which it is intended to bring forward. 
In themmeantime it is said that the puddlers are exhibiting 
symptoms of dissatisfaction and impatience on account of 
the manner in which the question * drags its slow length 
along.” The producing power of the Scotch finished iron 
districts is being greatly increased. At the Blochairn Iron 
Works the extensions are something enormous. Five new 
mills are erected, and all but finished, and there are also five 
new and very large steam hammers nearly, if not quite, 
ready for action. The furnaces of the new works will ail be 
supplied with gaseous fuel, and it is stated that the other 
part of the works will be adapted to the Siemens principle as 
soon as the new works are in thorough working order. 


Messrs. Tod, Macgregor, and Company.—Under this name 
an old and well-known Clyde shipbuilding firm is henceforth 
to be known. Mr. William Jaffrey, who has for many years 
been the manager of the Hartlepool Iron Works, is about to 
become a partner in the firm, and the acting manager of the 
shipbuilding and engineering works at the mouth of the 
Kelvin. ie is a native of Clydesdale, and he is now in a 
measure returning to his home after an absence of about 
seventeen years at Hartlepool, where he has been six years a 
member of. the Town Council, a Port and Harbour Commis- 
sioner, and twice the mayor of the borough. Mr. Jaffrey had 
become so important a personage in Hartlepool, and so uni- 
versally esteemed, that before Jeaving that town he was 
publicly entertained and presented with a handsome and 
valuable testimonial. 


Tron Mines in the North.—\t has long been known that valu- 
able iron ore exists in Ben-Algar a lofty hill on the Arndilly 
estate, Strathspey, and efforts were lately made to develop 
the mines. For several reasons, however, principally from 
the want of easy communication, the work had to be sus- 
pended ; but red ig has now been rented for nineteen 
years by a limited liability company, which has for a long 
time carried on the manufacture of iron on an extensive 
seale in Yorkshire. The proprietor of the estate will assist 
in constructing a tramway from the mines to the Craigel- 
lachie Junction of the Great North of Scotland Railway. 
Operations will be commenced forthwith. 

Additional Gas Supply for Greenock.—Among the towns 
which are now moving on the question of the gas supply, 
there is Greenock, for which 


urgent necessityy In a letter the manager, Mr. 5. 


works are now an | 6 





cooaey Se ae ee a at eaeaen 
ong A Police Board, on ie Provost 
Morton, it was remitted to the magistrates and the apn 

for their 








IDDLESBROUGH, Wednesday. 
The Cleveland Iron there was a 
thinner attendance on ” 


H 


Many contracts have been tan early 
would enable buyers to give orders for the executing of those 
and others. Pe 

The Manufactured Iron Trade.—There is really nothin 
new to report in this branch of the industry. The rai 
contracts are BES cochalioh, and ne fresh orders 
are coming to The main topic of conversation in this 

of the trade is the wages question, to which we alluded 

ast week. 


The a ae and bp a the coal 
mines are working steadily. out-put is very 
large, and the ts on the Tyne are ly brisk. 
A great number of screw steamers ‘to Hamburg are 
getting from. 102. to 107. 10s, a keel. The coke ovens in 
Sonth Durham are very busy. In Cles 
ironstone is enormous, one firm ‘alone 
35,000 tons to 40,000 tons per week, 





‘KIRK'S. CENTRIFUGAL PUMPS.” 
To rus Eptron ov Evausnertxo, 

&1r,—We pereeive that in the last four numbers of your 
journal there has been a controvers ing on between 
Mesers. John and Henry Gwynne, Hammersmith, and 
Mr. Alexander ©. Kirk, of Glasgow, relative to a cortain 
improvement in the construction of centrifagal pumps, 
which both of these gentlemen claim as their own. 

We beg to say that they are both in error, the improve- 
ment in question reg omy 8 of our Mr. Gwynne’s patent 
for “ Improvements in the construction of centrifugal ma- 
chinery applicable to pumps, fans, turbines, and similar ap- 
paratus, and in the applications of such machinery,” No. 
2608, and dated 2ist , 1864 (Mr. Hew nne's 
being dated 24th November, 1864), as you will see by the 
following extract, taken from the provisional specification of 
the aforesaid patent : 

“This invention relates, firstly, to the constraction of the 
outer cases of centrifugal pumps, fans, turbines, and similar 
machinery or apparatus, whereby the revolving wheel or 
dise and spindle may be readily removed when requisite, and 
replaced without interfering with, or disturbing the suction 
or discharge pipes, or otherwise moving the ease or body of 
euch apparatus.” ‘ 

And, again, from the specification of the patent : 

“ Fig. 1 of my drawings represents a transverse vertical 
section of a pump-casing conStructed according to the first 
part of my invention, being provided with means for re- 
moving the dise and spindle, and replacing them again with- 
out disturbing the suction or discharge pipes, and Fig. 2 is 
a corresponding side elevation 6f the same. A is the pump 
easing, the greater portion, B, of one side of which is made 
removable, being secured by a yo bolts to the body of 
the casing. On ing the part B, an opening is in 
the side of the casing oudiclen p Sony, to admit of the easy 
withdrawal or replacing of the dise, O, and spindle, D, with- 
out interfering in any way with the suction and discharge 
pipe, E and F.” A ; 

Although we have patented this arrangement, we do not 
ourselves adopt it, because we do not think it so advantage- 
ous in ordimary cases as that of bolting the halves of the 

together. 
eis’ We are, Sir, your obedient Servants, 
Gwysxe asp Co. 
Essex-street Works, Strand, London, Oct. 18, 1870. 


‘elogram Se eeniaj medgn al thetied, Dando ond 
b that the Sutlej Bri i . 

Delhi ilway © y was opened on the 15th instant by 
the Maharajah of Putteallah, with great state, celebrating 














the establis t of an unbroken railway communication 
between Lahore, Calcutta, and Bombay. 

Coat 1s Toe Baspa OntentaL.—Valuable coal mines are 
stated to have been discovered in the of mines 
in the Banda Oriental ic. It has been believed that 
coal exists in several that and also in the 
A ine Confederation. Two 


of 
SRP AEE 
venene of onal, talents fale mee ond we do gig 
generation, coal being the bread of modern industry. 
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VERTICAL STEAM BUILERS. 
To rus Evtror ov Evotyeerise. 
8rz,—I notice in yours of the 14th inst. an article on 
vertical boiler by a Colchester firm, and : 





the ordinary vertical mu)- 
titubular boiler nautiyin 
cumbersome, especially in 
height. In the ordi 
form of multitubular 
boilers, the diameter A 
firebox being regula 
by the firegrate surface 
-required, one was obli 
either to put in such a 
number of tubes, that the 
heat rushed through them 
without being profitably 
expended, or else to give 
an inconvenient weight 
to the boiler. 

This design entirely 
obviated the difficulty ; 
for making the firegrate 
of the “necessary area, 
the firebox is enlarged 
immediately above the 
tire, and straight water 
tubes can be used 
through the firebox in- 
stead of tubes with an 
objectionable bend, as in 
the Colchester boiler. 
Not only is there this 


advantage, but also another—viz., a considerable space at the 
bottom of the boiler, where all sediment from the water can 
collect. Every engineer having experience with boilers used 
on farms and in other places where frequently muddy water 
is the only water obtainable, knows how soon the lower part 
round the firebox is blocked up with dirt, and with what 
difficulty it is removed in consequence of the smallness of the 
space, and will recognise the great advantage of this design. 
this need not increase the quantity of water requisite 
to fill this boiler to more than that necessary for one of the 
same nominal horse power, because the upper part of the fire- 
box may be brought much closer to the outer casing than is 
usual, and also because being much more compact t e casing 
is not so large. 

I have a boiler of this design about 14 horse power 
nominal, which I shall be happy to lend you if you wish to 
experiment with it. 

fou have here the sketch of a firebox for a steamboat 
boiler of similar design, the difference being that the water 
is allowed to pass under the ashpit, the bottom of which is 
slightly inclined and stayed to bottom of casing. 

Yours truly, 
Tuomas WILKINS. 


Ove Mvzziz-Loapixe Guss.—The following appendix to 


an Army Circular relating to ae has | Pp’ 


recently been issued :—All service rifled muzzle- g guns 
up to 9 in. calibre inclusive may be fired without restriction 
as to the number of rounds, the service ability or otherwise 
of the guns being ascertained from the results of examina- 
tions. With 10in. rifled muazzie-loading guns 500 rounds 
may be fired, of which 250 may be with battering charges, 
after which the guns will be examined at Woolwich, or b 
skilled sent from the Royal Gun Factories. Wit 
12 in. rifled muzzle-loading 250 rounds may be fired, of which 
100 may be with battering charges, after which the guns 
will be examined as above. 

Trrastc Sreet.— The extensions at the Forest Steel 
Works, near Coleford, belonging to the Titanic Steel and 
Iron Company (Limited), to which we referred a short time 
ago, are now in operation. The object of these extensions— 
the production of a tough and uniform quality of steel, suit- 
able for shafting, piston-rods, and general forgings, as well 
as for wire-ropes and — = ms to have been success- 
fully attained. An excellent wire mill has been i 
and what are known as “ Homo rods” are being sent off in 
considerable quantities, and of @ superior descripti 
Another steam hammer (70 ewt. double-acting) is being 
put down, and generally the works are being prepared for a 
much more extensive trade than that of engineers’ tool steel 
and steel for mining to which the company’s 
operations have so far chiefly been confined. We trust that 
this branch of the industry of the Forest of Dean will thrive, 
and that the Titanic Company's wire mills will become as 
well known and patronised as the celebrated charcoal wire 
mille of that district.— Mining Jowrna!. 


| To tHe Epitor or Exotnesaine. 
Str,—My attention has been called to your journal of 

October 7, 1870, where you refer to a patent taken out by 

me for « piston, the description of which is incorrect, as the 
rings are not “tightened by wedges.” This leads me to 
| suppose that you do not clearly understand the principle of 
| my invention, or you would not say that the arrangement 

was “ objectionably complicated.” 
| It has been in use now some time giving perfect satisfac- 

tion, and has been seen by some of the most eminent en- 
, gineers in Lancashire, who, far from agreeing with your 
opinion, consider it the most simple and perfect piston now 
before the public. As your remarks have already gone 
before the public, I must request that you will give the same 
publicity to this letter. 

I am Sir, yours respectfully, 
waLp Ross. 

Bolton, October 12, 1870. ig 

| We publish Mr. Rose's letter, and we also reproduce from 
his specification an engraving and description of his piston, 
in order that our readers may form their own opinion of it 
and judge how far our criticism was a justifiable one. Mr. 
Rose describes “the most simple and perfect piston now 
before the public” as follows: 

“ Fig. 1 is a diametrical section of one modification of my 
a piston; Fig. 2 is a partial section and edge view, 
and Fig. 3 is a side view of the piston with part of the junk 
ring supposed broken away. a is the body of the piston 
screwed on the piston rod, a’. The body of the piston is 
equal in diameter to the cylinder it is intended to fit. There 
is a set of segments,b, on each side of the partition part of 
the piston, and each set of segments is kept as close to the 
= as possible by the junk rings, ¢, which are secured 


he joints between the segments are closed by V pieces, }’, 
as is well understood. It will be seen that a step projection, 
a*, is made on each side of the partition of the piston, and 
that a similar step, }*, is made on the segments, and this 
forms a cavity, ¢,o0n each side all round the piston. The 
faces of the projections on the segments and partition are 
= to form a tight joint. The cavity, ¢, on one side may 
made to communicate with the opposite side of the piston, 
or if valves are used both cavities may be made to com- 
municate one with the other by a yoy > e', as shown in 
Fig. 1, the valves, 7, being placed as wn to open out- 
wards. A g, is formed in the imner face of the 
segments, and holes, g', are formed in the body of the piston 
to freely admit the steam or other fluid, which will thus act 
to ng ag segments outwards and against the partition.” 
—Ep. E.) 


Tue Gas Supriy or tue Crtr.—Dr. Letheby, the chief 
gas examiner appointed by the Board of Trade, recently 
resented to the Court of Common Council a ey » the 
results of the daily testings of gas supplied to the City duri 
the - quarter by the Gity of on, the Chartered, and 
the Great Central Companies. With respect to the illumi- 
nating power, he states that the common gas had ranged 
from an average of 16.93 standard sperm candles in the case 
of the Chartered Company at Gray’s-inn-road, to 18.34 in 
that of the Great Central Company at Friendly-place, Mile- 
end. The average proportions of Smee: peat at the 
several testing places had been as follows :—City of London 
Company canne! gas 25.87, and common gas 17.37 ; Chartered 
Company, at Leadenhall-street, 17.64, and Gray’s-inn-lane, 
16.93 ; and Great Central Company, 18.34. The power has 
thus been at all times above the requirements of the Act of 
Parliament. As impurity, sulphuretted hydrogen 
had not been present at any time in the-gas of any of the 
companies during the quarter, and the amount of su!phur in 
any other form had ranged from an average of 13.28 grains 
per 100 cubic feet of the cannel gas of the City of London, 
to 27.87 grains in the common gas of the Chartered ry. 
The maximum, minimum, and average amounts of sulphur 
were as follows ;—City Company, cannel 17.6, 9.6, and 
13.28; common gas, 26-4, 18. , and 21.84; Company 
at Leadenhall-street, 27.6, 15.3, and 22.97, and at Gray’s- 
inn-lane, 34.5, 18.1, and 27.87; and the Great Central Com- 
pany, 31.7, le —_ The — of ammonia had 
not exceeded the prescri uantit ve grains 100 
cubic feet, excepting on 12 cade from the 12h to the 
25th of July last, when the gas of the Chartered Company 
at Leadenhall-street was overcharged with that impurity, 
but the excess arose from accidental circumstances over 
which the company had no control. 








bolts, d, passing through the piston or by set screws. | 
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THE DAVEY-PAXMAN BOILER. 
To rue Eprror or ExgrveeRine. 

Sirz,—lIn reading your description of the trial of the above 
boiler in your issue of last week, I was much struck with the 
high evaporative power per pound of coal obtained. Al- 
though I do not wish to say that this result was not ob- 
tained, yet I think it only right that it should be borne in 
mind that this high result, or at any rate a portion of it, was 
due to the assistance of a feed-water heater, and not due 
solely to the boiler. 

If we investigate the Oxford trials, and endeavour to find 
out why the Davey and Paxman engine came so well off in 
point of economy of fuel, then it is perfectly correct to say 
that it was in a great measure due to the boiler (and its 
heater) being able to evaporate 11.02 ib. of coal (from 212°). 
When, on the other hand, the efficiency of the boiler per se is 
examined, and compared with that of other boilers, then we 
must remember that the feed was supplied to the boiler at 
105°, and that it was from this temperature and not from 
656° that the boiler produced steam. Had the society’s boiler 
been fitted with a means of raising its feed water to, say, 
105° by waste heat, whether from ashpit or otherwise, it 
would no doubt have shown a higher evaporative power than 
9.87. 

Omitting fractions of degrees of temperature, the compari- 
son between the Society’s boiler the Davey-Paxman 
boiler should in my opinion stand thus: 

Davey-Paxman boi 
1179°—105°= 1074" imparted to water at Colchester. 
1205°— 56°=1149° if pressure in boiler=50 1b. and feed= 

56” 


ss = 8.88 1b. evaporation from 56°, and under 50 Ib. 
pressure. 

If the temperature of water supplied to the Society’s boiler 
at Oxford was the same (56° )—it is only stated to have been 
“ cold” —then the com tive evaporative efficiencies are in 
the proportion of 9.357 to 8.88; and 9.87—8.88=—.49 Ib. 
difference, and not .09. 

October 18, 1870. M. R. 

[Our comparison was made between the Royal Agricul- 
tural Society's boiler as actually worked at Oxford, and the 
Davey-Paxman boiler as tried at Colchester. If the Royal 
Agricultural Society's boiler had been fitted with an arrange- 

ing the feed water by the waste heat radiated 
from the ashpit, it would of course have shown a somewhat 
higher evaporative efficiency ; but it was not so fitted, nor do 
we ever remember to have seen a multitubular boiler of the 
locomotive type to which any such arrangement was applied. 
On the other hand, the base forms an essential part of 
the Davey-Paxman and other vertical boilers, and we think 
they are entitled to be credited with any advantage gained by 
its adoption.—Ep. E.} 





Tae Eastern Bewoat Rattway Exreysioy.—Major 
Taylor, R-E., with a staff of engineers, is busy making in- 
quiries and collecting statistics of the traffic, for the pro- 
posed line, in extension of the Eastern Bengal Railway to 
the foot of the hills of Darjeeling.— Indian Daily News. 


BraztuiaN Ironciaps.—The late war between Brazil and 
Paraguay led to the tion of a iderable ironclad fleet 
flying the Brazilian colours, but the vessels composing this 
fleet are for the most part of a size rendering them suitable 
for river navigation only. It is now the intention of the 
Brazilian Seeamtens ae ape Senne eee eee 
able ions to imperial navy. Two of these new 
diet ab be built in Engtand ; Ca in A. Silveira da 
Motta will, it is expected, be appointed to superintend their 
construction. 

Rexrrew Hagnovr Exrension.—As the result of the late 
competition for the best for a new tidal dock at 

, the Town Council have awarded the premium to 

. Storry and Smith, C.E., Glasgow. The dock is to be 
east side of the present harbour, the water area bein 

i and the available quayage, exclusive o 

It is proposed to construct only a por- 

of the works in the first instance, making provision, how- 
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RAILWAY GAUGES. 


o0 8 oe ae is better than 2 ft. 0 in.? Tn wes 
do not definitively urge this, beeause you ee 
that 3 ft. 6 in. is the narrowest gauge that pe peg 
but as we have said, the existence of so great a length of rail- 
ways has to be taken into i ion, and 

of their existing works may modify the wid 
But it is quite clear from the genera) tone of the article that 
unless some substantial reason be given BE 

3 ft. 6 in. gauge, that that in your opinion is to adopt. 

What Pikes > and am oxen t0 kaww is this: Why is 
3 ft. 6 in. gauge better than 2 ft.9 in.? If it is a question of 
speed, then will you kindly say what is the safe limit of spee 
in your experience for a 2 ft. 9 in. ? When this is 
properly defined, and it is found to be less than India requires, 
then that is a sufficient reason why the 2 ft 9 in. gouge 
should not be adopted. If it is a question of capacity for 
carrying goods and passengers, then please to state the limit 
of the capacity ofa 2 ft. 9 in. gauge worked with double bogie 
engines; if this capacity is less than what is required to 
accommodate the trafficin India, then this would be a and 
sufficient reason for refusing the 2 ft. 9 in. gauge. Todecide 
the question, therefore, it will be necessary to settle these 
points, for until they are settled the question remains prett; 
much as it was. There can be no doubt, and it accords wit 
your own showing, that there is an economy in the cost of 
construction as the gauge is reduced, so that in this respect, 
at all events, 2 ft. 9 in. is better than 3 ft.6in. The only 
question, therefore, to be considered, as I have said, is the 
speed and capacity of trains on the smaller gauge. 

The width which I have suggested as the best gauge for 
India is 3ft., because on it ample space can be obtained for 
the comfort and convenience of passengers, and at the same 
time carry a number sufficient to give the largest ible 
proportion of paying to dead weight. Were it not that the 
great heat in India necessitates giving extra accommodation 
and convenience to passengers, | should most certainly have 
proposed 2 ft. 6in. gauge or at the outside a 2 ft. 9 in. gauge, 
as there is no doubt whatever in my mind of the capacity of 
such a gauge being ample for the traffic in India (barring 
the question of a greater speed than 30 miles an hour). 

Beyond knowing that three bers of the itt 
appointed by the Indian Government to inquire into the 
gauge question recommend a 2ft. 9in. gauge and one 
member a 3 ft. 6in. gauge, I am ignorant of the reasoning 
on which either side bases its recommendations; but it ma 
not be improbable that the smaller gauge is recomme > 
firstly, because it is believed to be ample for the requirements 
of India for many years to come. Secondly, when it is 
found insufficient to do so that a double line can be laid on 
the same formation which now or very soon will contain 
6000 miles of 5{t. 6in. gauge; and, thirdly, the timber 
generally found in India may be of sufficient size to make 
sleepers for the 2 ft. 9 in. gauge, which would not be the case 
for 3ft. 6in. The employment of native wood for sleepers 
would greatly reduce the cost of railway construction. 

If it be true, as I can prove it is, that trains on the 2 ft. 9in. 
gauge worked by Fairlie engines can carry as many tons of 
any goods to be carried in India, up to a speed of 30 miles 
an hour as any train now in use on the 5 ft. 6in. gauge worked 
by the ordinary system, then it follows that on a single line, 
which necessarily limits the number of trains, the capacity 
for carrying traffic on the two gauges by the two systems 


| 





will be equal. But suppose we have arrived at that time when | 


the traffic exceeds the limits of the capacity of the 5 ft. 6in. | 
gauge single lines? Just imagine the enormous outlay | 
required to double them ; whereas, as I have said, a double line | 
of the narrow gauge could be laid on the 6 ft. 6 in. formation, | 
which would cost comparatively very little. | 

When I began writing I meant to have confined myself to | 


the simple question, viz., upon what data you fou the | 
opinion that a 3ft. 6in. gauge was better than 2 ft. 9in., 

stating the only two main features (s and capacity) 

which governed the question to which I should be pleased 

to get your reply. Your obedient servant, 


9, Victoria Chambers, Oct. 17, 1870. R. F. Fares. 


Coat in Currracone.—There has recently been enter- | 
tained some idea as to the discovery of coal in Chittagong. | 
Mr. Medlicott, however, states that the prospects are very 
far from encouraging. The coal samples sent from Chitta- | 
gong belong distinctly to a class which bas as yet in India | 
proved of no value whatever. Even if large quantities of | 
coal of the same quality as the samples were found, the yield | 
would be almost valueless. The utmost opinion on the other 
side is that “‘ it is possible that beds of coal of somewhat better | 
quality may be found where the above occurs.” In view of ; 
these unfavourable prospects, and of the pressing demands 
upon the survey for similar investigations of a more promis- 
ing character in other parts of India, the Government sa "| 
it would be iaapractionble to depute an officer to examine the 
Chittagong country, the whole staff being already told off 
for work that cannot be abandoned. Mr. Nuthall, the 
superintendent of _Kheddahs, who, when out on duty, found 


a specimen of supposed coal in the Hill Tracts of Chittagong 


(lignite having been previously found in two or three ), 
was the first to bring the prospect to notice. An sis of 
a portion of the coal by Dr. Stoliczka gave carbon 36.5, vola- 
tile matter, 38, ash, 25.5. The doctor says the proportion of 
ash is too large to hold out a profitable prospect ; it contains, 
besides, a large quantity of iron pyrites, and gives a 

smell of sulphur during bust It is, h er, 

that beds of coal of somewhat better quality may be found 
where the above occurs.— Indian Daily News. 
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Trieste, and its performance we are informed has proved 
very satisfactory. 





THE EXTRACTION OF SILVER. 
Note on Claudet’s Process for the Betraction of Silvor.* 


J. Anruur Putrirrs. 

It is well known to the ehemical trade that » remarkable 
inaseate be Ce tales © Paveae oor povidone 
1838, w! i aples a 
Sicilian calpliar to Mecers. Tal Co., of Marseille and 
that the immediate result was the omployment of iron pyrites 


About the 1853, pyrites containing a small 
of copper began to be imported from Spain and ; 
and i quantities of ordinary pyrites are now also 
derived from Norway. 

The inereased importance reve 
dustey O08 We eoquenntes 5 Soa Sao ane 
consumption, in the United Kingdom, pyrites 
Sometens af ian uric acid is now about 360,000 tons, 


C. in Spai 

itiee do differ very materially 
from each other, and the following analysis of a specimen 
from Mr. Mason’s mines may be taken as representing an 





average sample. 
Analysis of Mason's Pyrites. 

Sulphur ... ous oe soe oe «=—©48.90 

Iron bee coo ose eos oo 43.55 

Co ose eso ose oe een 8.10 

Lead ave ote ton tio ots 93 

Lime sos “0s eee eee pe -20 

Insoluble rock ... ose ove jen 3 

Moisture ... oss ses oe “ia 70 

Oxygen and loss... oes wee ae 1.07 
100.004 


In the manufacture of sulphuric acid this pyrites is burnt in 
kilns supplied with a limited amount of air, the products of 
combustion being thence conducted into leaden chambers, as 
in the case of vitriol manufactured from brimstone. 


extent smelted for copper, and, from the great amounts 
of oxide of iron present, acted as a valuable flux for the more 
silicious ores of that metal. : 

Burnt ore resulting from the treatment of pyrites from the 
San Domingos Mines may be taken as having the following 
percentage composition :— 

eS of Burnt Ore from the er Mines. 


eee one aoe 


26 
ne wees 68,258.00 Fe, O, 


axe “ns ose 25 
Insoluble matter oe RAB 
Oxygen and loss... ws 26.93 

100.00 
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proportion of the chloride of sodium wi 

decom i arte on opener Dae Saaeiay Cee oP 
duced during the p ur 

The analysis of the first washings s from a copper tank gave 
the following results; 





Ar. Sb. Bi. &e., not estimated. 
Total ebiorine «. 7,847=12,106 Na Cl. 
» wl jeacid ... 5686— 2,274 sulphur. 
Proportion of copper to silver contained : 

Copper te? ta eos ED 
The respective amounts of copper, chlorine, sulphur, an 
silver contained per gallon in 1 successive washings of 
one tank of ore are given in the following Table : 


Copper Liquors from Nine Washings of one Tank of Ore. 


eee 
> 


No. of No. of gps. per gallon of 70,000 grs. 
| Sp gr. ‘ 
Copper. Chlorine. Sulphur. | Silver. 





5,280 10,798 3 4.06 

4,600 | 9,079 4655 3.25 

1935 | 3,215 5 1.05 

646 717 255 19 

666 | 643 436 12 

G92 | 544 . 06 

B42 | ‘ 08 

oe. enol 200 ao | 3 .06 

Otis sine: ccsoh » Wy 17 | enn 2g 04 





Washings 1 and 2 contain 82.50 per cent. of total silver. 
” 1, 2, and S contain 94.30 s Pa 

The several tions for the extraction of silver are con- 
ducted in the following manner; and as the first three wash- 
ings contain nearly 95 per cent. of the total amount of that 
metal dissolved, these alone are treated. 

These liquors are first run into suitable wooden cisterns, 
éach of a capacity of about 2700 gallons, where they are al- 
lowed to settle The yield of silver per gallon is now ascer- 
tained by taking # measured quantity, to which are added 
hydrochloric acid, iodide of potassium, and a solution of 
acetate of lead. The precipitate thus obtained is thrown 
upon a filter, and, after being dried, is fused with a flux, con- 
sisting of a mixture of carbonate of soda, borax, and lamp- 
black. The resulting argentiferous lead is passed to the 
eupel ; and from the weight of the button of silver obtained 
the amount of that metal in a gallon of the liquor is est- 
mated. 

The liquor from the settling-vat is now allowed to flow into 
another of slightly larger ity, whilst at the same time 
the exact amount of a soluble iodide necessary to precipitate 


the silver present is run into it from a graduated tank, | F 


together with a quantity of water equal to about one-tenth of 
the volume of the copper liquor. ing the filling of the 
second tank its contents are constantly stirred; and when 
filled a little lime water is added, and it is allowed to settle 
during forty-eight hours. 

The supernatant liquors are, after being assayed, run off, 
and the tank again filled, when the precipitate colleeted at the 
bottom is, about once a fortnight, washed into a vessel prepared 
for its reception. a f lead 

This precipitate is chiefly composed of sulphate o: . 
iodide of silver, and salte of compen from which the latter are 
readily removed by washi with water acidulated by 
hydrochloric acid. Thus from salts of copper the pre- 
cipitate is decomposed by metallic sine, which reduces the 
iodide of silver completely, and, to a certain extent, also 
the mg we The result of this decomposition is: 

Ist. lodide of sine, which, after being standardised, is em- 
ployed in subsequent operations to precipitate further quan- 
= of silver. ai 

2nd. A ipitate rich in silver, and also containing a 
preci - taining 


valuable amount 
constituents contained in a sanyple of 
results : 





The more im 
this subtance were estimated, with the following 





* 405 grains of this copper exist in the state of subchloride. 


Moisture 25 per cent. Rough or oe aoe 
comti= 1458 6 Ope ton. 


i lly Sulphide of Carbon, 
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is 26. On the Maintenance, by Sluicin 
Design of part of | tho Coasts of France, Belgiuis, and Hel 

| . 27. Deseription of the Sea Works at the mouth of the 
River Maas, and the effects produced thereby. 

28. On the Construction of Tidal, or o Dams, in a 
constant, or variable depth of water; and on the use of cast 
and wrought iron in their construction. 

29, On the arrangement and construction of Floating 
Landing-stages, for passenger and other traflie, with existing 


« for his paper on | exam 
nao ps ‘ Hot Blast Stovesfor| 30, On Fen one systems of Swing, Lifting, and other 
“ opening Bri with existing examples ; and on the theory 
©. ATellerd, poetsidmn, in\ Godke, to Joka Grantham, M. ont Macctienk dala of Machiowy fon mobing opening 


Inst. for bis “ On Ocean Steam Navigation, with | Brid ges 
a vodeelie tire ent,” 31. On the t condition of knowledge ing to the 
10. A Telford premi books, to Daniel Makinson Fox, | Friction of Vessels passing through W 
M. OB, for his “ ion of the Line and Works on gt Nepal phe Nye 2 
of the Railway, in the Empire of ms ane pe for future research, either theo- 
i. ety pas in to Emerson Bain- 32. On the design and details of construction of Bhi of 
b . Stud. Inst. Eto hie paper on “Coal Mining in Wen, having ms to their Armour, Ordnance, of 
Steeil have Likewise awended the following prises to | BA. On the Design and the Materials for the construction 
LA ort Willi pee oe ey SEE 
+d , | the measures to 0 protecting Iro 
a eee an < Tie Dispotal Test. | 24,!t00 Ships from Corrosion. ais . 
C.K. far his paper wn” The Present and the Potae ef Oil tion and pp a ee 
& A Miler prize to(WilliaaiWalton Williams, junior, | Inee sed Steal treleding the neselts of menos, malleable 
Stud. Inst. C.E., ddr bie on “Roads and Steam Rollers.” Ejastic Limit of long bars of Iron, and on the rate of decay 


_4 A Milleg: ‘~ Stud. Inst... for by rusting, &., and how far vibration or prolonged fatigue 
~ paper ae ‘Manufacture and We Use of Portland alioets the Strength of railway axles, chains, —S 
5. A price ’ 
> 
of 





- . . : r 
; " On Moderna Pro; in Te hic Engineering, in- 
Edward Bazalgette, Stud. Inst. a | cluding a notice of fametedl tes upon which that 


“On é and making good the progress has been based ; as well as a deseription of the im- 
. } enpale ets Weare Be ©’, provements in the construction of bead and emdions ond i 


era wae 
| 88. On methods of Producing Artificial Coal and Ice 
Mechanica! Force. 
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PERMANENT WAY. 
Baron von Weper's Experiments on THe StaBiitTr 
or Permanerr Way, 
* (Continued from page 294.) 

WE now come to the made by Baron 
von Weber to determine the power of permanent 
way structures to resist forces tending to displace 
the entite system. Baron von Weber states that 
as the speed of trains was increased on German 
railways there was noticed a peculiar and dangerous 
displacement of the emai way, this displace- 
ment taking place chiefly where trains pass from 
straight to curved ions of the line, or from 
eurved portions to level and ht lengths over 
which they passed at an’ in . It was 
also observed that the displacements at the first 
mentioned points — displacements which consisted in 
the shifting of the line towards the convex side of 
the curves—were caused principally by es 
having long wheel bases Aen mone ight 
load on the leading wheels ; while Beep coe 
of the straight E merbacee of the lines was due mainly 
to the action o Mahi: engines with short wheel 
bases and considerable ovérhang at each end. In 
this latter case the horizontal oscillations which 
produced the displacements were almost always 
found to arise from the effect of vertical impact due 
to a loose joint or some local settlement in the line, 
the engine being thus not merely caused to lurch 
heavily sideways but being also made to oscillate in 
a vertical plane, thus alterna relieving and 
increasing the loads on the leading and _ trailing 
wheels. Under these circumstances, when the 
flange of the leading wheel ‘struck the rail laterally 
at the same time that the load on the latter was 
decreased by the momentary relief of the leading 
whee] from a portion of the weight it ought to carry, 
there was a greater displacement than there other- 
wise would have been owing to the diminished 
friction between the permanent way structure and 
its foundation. Both the classes of displacements 
to which we have referred were found to be less in 
permanent way structures possessing considerable 
vertical rigidity than in those of a more flexible 
character. 

It would be impossible to determine theoretically 
with any degree of accuracy the amounts of the 
forces brought to bear u the permanent w-> in 
the manner of which ae tae just spoken ; and 
until Baron von Weber undertook his researches 
there do not appear to have been any attempts made 
to ascertain by experiment what these forces really 
are, nor what powers of resistance a permanent way 
structure, taken as a whole, can oppose to them. 
In fact, when the subject was discussed at a meeting 
of German railway engineers, held at Munich in 1868, 
no account of any experimental researches bearing 
on the matter could be brought forward, and it was 
this that led Baron von Weber to carry out his 
investigations, his experiments referring, Ist, to 
ascertaining the resistance of permanent way struc- 
tures to forces tending to produce horizontal dis- 
placements of the entire system; and 2nd, to ascertain 
the resistance of such structures to the loosening of 
the rails from the sleepers, For the present we 
shall confine ourselves to giving an account of ex- 
periments belonging to the first group, leaving the 
second group for future consideration. 


Baron von Weber's experiments on the power of 


permanent way structures to resist horizontal displace-| o¢ 


ments of the entire system. 


These experiments were made to obtain answers 

to the five following questions : 

(a) What is the resistance offered by a well- 
bedded sleeper of average size against lateral 
displacement in the ballast ? 

(4) What is the resistance of the whole structure 
against displacement at one point, and what 
is the influence of the ballast and bedding, on 
and in which the structure rests, upon this 
resistance ? 

(c) How far does the filling against the ends of 
the sleepers increase this resistance ? 

(d) To what extent is the resistance to lateral 
displacement increased by the load on the 
structure ? 

(¢) How far does the application of piles or stones, 
&e., increase this resistance ? 


The experiments to determine these points were 
carried out in the f i 
hydraulic press of the form 


manner :—A -amall 
by Fig. 9, made 








way F2 a 4 j 


and the scale of the pressure 
arranged in accordance with the i i thus 
afforded, so that it showed the thrust in centners 
(a centner = 113,436 Ib. English) which was bei 
exerted by the press. The section of the rails 

for the permanent way tested is shown half size by 
Fig. 9a. The rails were 18 ft. long and rested on 


FIG. 9.@ 





six and seven fir sleepers 8 ft. 
between 8 in. and 10 in, wide, the edges being slightly 
rounded. The experiments made 
questions (a) and (4) were as follows : 
let Series of Experiments. ‘The spikes, by which the 
rails were feed y ag mame boddeal in sistecont kinds 
, Were drawn out, and the sleepers were 
shifted in the ground in the direction of their length, 
the ballast being packed against the ends up to the 
top surface of the sleepers. The average pressure 
required to displace each sleeper was : 


entnrs. “wo-Y¥ Ib. 
For sleepers bedded in solid sand. _.... 9 = 1106 
” ” = compact broken 
granite ballast eee ies ~~ 10 = 1184 


It was found that after a sleeper was once displaced 
the force required for its further di b was 
half that which had been required to start it, and for 
overcoming the adhesion between the sleeper and 


the ground, The nature of the ing it was 
found had no i influence on force 
required for the di of unloaded sleepers. 
2nd Series 7 . In these experiments 
dhe tous ait the ends of the sleepers 
of a permanent way with suspended 


the 
See cnsies tla tate adne "The 
cuunite wureas Miowsesiat* oat scster ens 








reir gree fit 


in. 
40 = 4587, ~~ 16 = 0089, 
50 = 6672 oe 146 = 008 4. oS ot ee 
60 = 6806: wn oe 80 = 0118 
66 = 7373 oe, 80 = ON18 we oe me 
70 = 7940 — = — oe SD mm 0177 
60 = 9075 « 45 = 0177 .. 62 = O24 
90 = 10210 .) 62 20 A Se 
100 = 11344 ws 12S MOD... 9.0 > 0.564 
Further displace- : 
106 = 11910 nek ee ate 12.5 = 0,492 
pressure} — 
Further di 
110 19478 osu! {nen Sot 
creased pressure 


t of over 2in. is beyond the limit wort 
aie Gog of the al bedded 
in the di ent of 50 millimetres (2 in.) 
decreased on removed to 15 


Displacement of 
Pressure applied. ce me 
a 
Php. snitliemepees. ia. 
60 = 6672 .,. ose ose 15 = 0.060 
70 = 7 jens pe Sax 3.0 = 0.118 
80 = 9076... ons 445 = 0177 
85 = 9642 .. ses aes 9.0 = 0.864 
90 = 10209 ... .. «from 12 to 50 = 0.47 to 2.0 
increase of pressure. 
The maximum t diminished to. 25 
millimetres (=1 in.) on the removal of the pressure. 


4th Series of Experiments. In this series the 
press was made to act successivel the 
central sleeper of three different situated at 
three different points in a newly laid road. The 
sl were firmly bedded in coarse sand, and the 
its were as ogy Shell ; 
Pressure i t. 
applied. let sleeper. 2nd sleeper. 8rd sleeper. 
entnrs. Ib. mil. in. mil. in. mil. in. 
10=114 ... - ove 1.520.059 .... 15=:0,069 
20=2269 ... 150.059 ... B0=0.118 .,. 8.0=96,118 
25=2836 ... _ oe 600,286 ... 600.236 
30=3403 ... 3.0=0.118 ... 900.364 ... ~ 
356=3979 .., - «oe 18.02-0.709 ... ~ 
40= 45387 ... _ «+ PAN=0.945 ,,, 21.0 
45=6105 ... 18.9=0.709 ... 30.0=1.181 ... 30.0=:1.685 
50=5672 .., - vo» 39.01.6585 ... 42.0=:1.656 
56== 6239 ... 21.0=:0.826 ,.. 48.0=21.889 .., 48.0=: L889 
80= 6806 ... 24.00.9465 .,, 60.0=2862 ... 60.0=:2.962 
"667378 ,.. 88.0=1.299 .. - ove — 
70=7940 .,, 60.0c=2.362 .., _ one os 
Displacement 


remaining + 960=1417 ... 90.01.595 ... 42,0=1.663 


of 

5th Series of Experiments. 'The conditions in this 
steted caliente tose tha aetna Wt toe 
fourth a. the exception that the two 
sleepers on the experiments now under con- 
sideration were made, were bedded in solid old 
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As Baron von Weber says, it will be 
the above results that as long as the permanent way 
structure is without load, the influence of the nature 
of the ground and bedding upon the lateral sta- 
bility of the structure is insignificant, the resistance 
to shifting being practically overcome by a pressure 
of 40 centners, or, say, about 2 tons in the case of 
sleepers bedded in ordinary ballast ; and by a pres- 
sure of about 50 centners, or, say, 2} tons in the 
case of sleepers firmly bedded in broken granite 
ballast of the most compact kind. 

The deductions to be made from the experiments 
referring to questions (a) and (4), Baron von Weber 
considers to be as follows: 1. ‘The resistance of un- 
loaded well-bedded permanent way structures is 
comparatively small, a lateral pressure of from 30 to 
50 centners being sufficient to break the connexion 
between a sl and the ground. This pressure 
is less than that which would be exerted by the 
centrifugal force due to the passage of a 25-ton 
locomotive through a curve of 1000 ft. radius at a 
speed of 30 miles per hour, supposing that this 
centrifugal force was not counte’ by super- 
elevation of the exterior rail. 2. The nature of the 
ballast in which the sleepers of uploaded permanent 
way structures are bedded, has no important in- 
fluence on the resistance to lateral displacement. 
3. The pressure requisite for producing the hori- 
zontal displacement of an unloaded structure in- 
creases until this displacement has reached a certain 
amount, generally between 12 and 18 millimetres 
(from 0.472 in. to 0.708 in.), when the further dis- 
placement up to 50 to 75 millimetres (2 in. to 3 in.) 
is produced without any considerable augmentation 
in the pressure, until finally a considerable tension 
is set up in the different parts of the structure. 

Experiments relating to question (c.) For ascer- 
taining the influence of filling or ramming sand, 
ballast, or broken stone, against the ends of the 
sleepers, upon the resistance to displacement, but 
two series of experiments were made; the results 
of these being so striking that it was considered 
that no further investigations were required. 

6th Series of Experiments. ‘These experiments 
were made under the same conditions as Series IV., 
except that whereas in the latter case the sleepers 
were so bedded in the ground that the ballast was 
level with their upper surfaces, in this sixth series 
of experiments the filling at the ends of the sleepers 
for two lengths of rails was dug away. ‘The results 
were as follows : 

Displacement. 


Pressure : mes 
centners. Ib. millimetres. in. 
10 = 11H ... oes ose 15 = 0.059 
20 = 2269 ... ove ove 3.0 = 0.118 
25 2836 ... eee eve 12.0 = 0A72 
oS) S970... - . 48.0 = 1.889 
45 = 5100 ... eee 60.0 = 2.36 
When the pressure was taken off the displacement 
diminished to 6 millimetres (0.236 in.) 
7th Series of Experiments. This series was made 
for the purpose of comparison with the fifth series ; 
and the sleepers being bedded in exceedingly hard 
ground it —— as if the filling against the ends 
would considerably increase the resistance. ‘This 
filling having being dug away from the ends of the 
sleepers for the length of two rails the following re- 
sults were obtained : 
Pressure applied. 
=. b. 


Displacement. 
1134 ; 
2269 
3403 
4637 
5672 
6806 
7373 eee :. 
= 7716 ove ove 60.0 
displacement remaining after 
een removed was 45 millimetres 


ihn nnae 


o~ oe 
iI ruuninhnnd 


L77 in.), 





of the , and a side, 4, i 

twice the eeper. If the displacement 
of the structure was continued after the breaking 
away of this wedge, the sleeper ascended—more or 
less, according to the nature of the ground—the 
inclined plane, ¢ d, the whole structure thus assum- 


ing an inclined position. 

haves von Weber's conclusions from the experi- 
ments referring to question (c) are as follows: 1. 
That the filling of ballast against the ends of the 
sleepers, up to the top surface of the latter, has an 
insignificant influence upon the resisting power of 
the. structure to lateral displacement, particularly 
if the structure is unl and if a one-sided tilt- 
ing is possible. 2. That if the ballast is nof filled 
against the ends of the sleepers, the elasticity of 
the rails will bring back the structure into its ori- 
ginal position on the removal of the pressure, even 
after considerable displacement, as in this case small 
portions of ballast cannot fall between the end of 
the shifted sleeper and the undisturbed end filling, 
as is the case when the practice of filling up against 
the ends is followed. 

(To be continued.) 





THE NETHERLANDS “WATERSTAAT.” 

We have already, in a former article (page 191), 
referred to the formation of the Waterstaat in 
Holland, and we now purpose giving some further 
particulars of its organisation and duties. Besides 
dangers from the sea, which have already been 
noticed, Netherlands Hojland also experiences 
hardly less dangers from the “ inner waters.” ‘The 
breaking up of winter is the period of the year 
when danger is most to be apprehended from the 
‘inner waters,” and the Rhine is then the origin 
and source of evil. The great danger to be ed 
is the breaking up of the ice on the upper and swift 
waters of the Rhine and Meuse, before a thaw has 
opened up a free passage for the ice-blocks to the 
sea; and this dan is augmented when much 
snow has fallen, and suddenly melting, has soaked 
and sodden the artificial banks by which the Rhine 
and other rivers are held within their bounds in 
periods of flood. This combination, which occurs 
to a greater or a less extent almost every year, may 
at any moment of the winter season deluge and 
destroy some of the richest provinces of the Nether- 
lands. The last great catastrophe of the kind oc- 
curred in 1861, when the ice from the “ upper 
waters,” unable to force a through the still 
solidly frozen ‘‘ lower waters,” completely filled the 
river bed, and rising high above the artificial banks, 
compelled the accumulating waters to break their 
bounds, and spread themselves over many hundreds 
of square miles, dealing death and destruction 
among villages, flocks and herds, and provender. 
To understand, however, aright, the great dangers 
to which this “ low land,” “+ nether land,” “ hollow 
land,” or Holland is exposed from irruptions of its 
‘inner waters,” it is necessary to realise the fact 
that the Rhine, the Meuse, &c., like the Mississippi, 
the Ganges, and all other great natural i 
systems of the world, it much soil, earth, and 
sand, only partially held in solution, along their 
river beds; that this silting process has been going 
on without intermission for countless ogee, that it 
has been combated by the Dutch by the ual 
construction of artificial banks, and that the actual 
result with which the Netherlanders of to-day are 
brought face to face, is, that 





danger the proprietors, 

landed and household interests are at stake, 

not permitted to exhaust their energies and 
resources in the construction or fortifying of barriers 
to resist the growing waters within the narrow 
imi ‘ids and villages ; for such oc- 
casions a law exists more respected by the Dutch- 
man, and more absolute than any martial law that 
ever was proclaimed. The whole population, and, 
if necessary, drafts from the neighbouring provinces, 
ther, by the booming of cannon and 

the tolling of bells, to resist the threatened watery 
invasion at the most strategic points, and, so long 
as danger lasts force majeure reigns supreme, and 
the personal ~— of the king, the conduct of the 

i artillery practice, and the passing bell 
are hushed, and held in due subservience to the 
mandates of the Waterstaat. 

To educate engineers for the performance of the 
duties of this administration, a special college was 
founded a few years back, at the historical little 
town of Delft, in the province of South Holland; a 
nearly central point as regards the more important 
hydrographical public works in the kingdom of the 
Netherlands. On every suitable me puma the 
theories there taught are tested and explained to 
the students by practical illustration; and the 
receipt, by the Governor of the Institution, of a 
telegram from some threatened point, is freqnently 
a signal to the members of the college to put away 
their books and betake themselves, without delay, 
to witness the rising and resisting of the waters of 
the Rhine or Zuyder Zee. According to competent 
authorities, the administration of the Waterstaat 
has, in the course of the last 200 years, had the 
spending of over 300,000,000/., within the narrow 
tract of country lying between the Dollart and the 
Scheldt. This sum may be regarded as the price at 
which Holland has been purchased from the waters ; 
but, great as it is, the interest on this money sunk 
does not fully represent the rent that Dutchmen 

y for the uncertain tenure of their land ; the cost 
or repairs and superintendence amounting to over 
one million sterling per annum. ‘These sums, it 
should be stated, have been expended by a little 
country, with an area of but 12,623 square miles, 
or hardly as large as Wales and Yorkshire put 
together. Eighty-five per cent. of eight out of 
the eleven provinces of Holland lie below the level 
of the sea, and have been reclaimed at different 
times, and the remaining 15 per cent. of natural 
land the Dutch call ‘ boezemlanden,” or lands from 
which the water runs off without artificial aid. 

The uses to which the waters of Holland are put 
in times of peace may be classed under two heads, 
Agriculture and Navigation, but both of these 
become subservient in times of war to the necessity 
of the State. To appreciate the beauty of the 
Dutch science of hedinematiien, it is necessary to 
understand that from first to last it is a question of 
com tive levels; the error of a centimetre in 
level might drown a province, or frustrate the pur- 
pose to which some canal had been designed. 

The “* Amsterdamsche Peil” may, without doubt, 
be said to be the must important institution in the 
kingdom of the Netherlands. It consists of a cer- 
tain antiquated pile at Amsterdam, forming one of 
many snillions of pine-trees brought from Norway 
on which the city is perched, and which indicates 
the rise and fall of the outer waters of the Zuyder 
Zee and German Ocean. For 200 years this pile 
has been watched with anxiety by the burghers of 
the Netherlands, and a graduated scale has been 
marked upon it, in which the main water level is 
represented by zero. It is known as the “Am- 
sterdam Peil,” and every hydraulic undertaking in 
the country is m by its standard, as having 
a level of so many metres or centimetres above or 
below the usual level of the sea. The initials A. P. 
(Amaterdamsche Peil), Z. A. (Zero of Amsterdam), 
or Z. P. (Zeroof Peil), are the forms of abbreviation 
most generally used to represent the starting point in 
all hydraulic calculations. 
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two-page engraving of a twelve- diamet 


coupled mountain locomotive, designed by the Société John 


Cockerill, of Seraing (a company of which M. E. Sadoine is 
general), and we also give on the present page a 


side elevation of the same engine. One of the main features 
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steam brake ; the trailing bogie having, moreover, a hand 
brake, consisting of an iron strap extending over the upper 
portions of the peripheries of th. central pair of wheels, and 
tightened down on the latter by a lever and screw. 
The principal dimensions of the engine are as follows : 
metres. ft. in. 
Ijameter of cylinders ... oe OA2xz1 8B 
Meroke "y. ; 


eee ose eee ove O46 = 1 7.92 
Number of cylinders ... four 
Distance apart of cylinders 
transversely from centre to 
centre ... oes ose eee x 64 
Diameter of wheels... ee 3 67 
Wheel base of each bogie —..... y = 104 
Total wheel base of engine... 3 = 27 
Total length of engine over 
buffers... ove a sot : 1 
Diameter of boiler (inside)... bs il 
Number of tubes  «=«-: B08 
Length ” between tube 
plates ... rn oon eve 83 = 10 10 
Diameter of tubes (outside) ... 0.045= 0 176 
Heating surface : 8q. met. aq. ft. 
Tubes... eee ose eee 152 = 1636 
Firebox ... ove toe ove 20 = 2153 
Total ... eve eee 172 1851} 
(irate surface ... ose éce 8 = 824 
Pressure in boiler=8 atmospheres effective 118 |b. per 
square inch. 
tons. 
Weight of engine empty oan ‘oon eo 43 
a water in tanks a min ons 10 
*» o9 boiler ene ows eve 4 
wa coal in boxes ~ ase ba 2 
on grate oes ove eee 0 


” ” 


Total weight of engine in working order... 60 
Weight per axle ove . 10 


The power of the engine is calculated by the designers | 


as follows: “ At the effective pressure of 8 atmospheres the 
pressure per square centimetr® ig 8.264 kils, and the 
tractive power given by one pair of cylinders is, then, by 
the ordinary formula, 
Pdi 8264x407 x 560 
7." i10 
or for the two pairs of cylinders 13,462 kils. Taking the 
pressure in the eylinders as being equal to 65 per cent. of 


= 6731 kilogrammes, 


the boiler pressure, we should have the available tractive | 


forces 13,462 x 0.65=— 8750 kils. The weight, all available 
for adhesion, varies between 50,000 and 60,000 kils. (the 
least quantity of water and coal carried being taken as 
2500 kils,), and the tractive force exerted by the cylinders 
would thus be between 14.6 and 17.5 per cent. of the ad- 
hesion weight. The co-efficient of traction upon a level 
road, and at speeds of from 16 to 20 kils. per hour, may be 
taken as 5 kils. per tonne*, and as it is increased by 1 kil. 
per tonne for each millimetre of inclination per metre, the 
effort necessary to draw a load of 1 ton will 54+ 2, when 
z equals the rise of the gradient in millimetres per metre. 
upposing, then, that the conditions are such as to permit 
f the utilisation of the whole tractive effort exerted by the 
evlinders, we find the weight of train in tonnes which the 
engine can baul up different gradients by dividing the 
tractive effort by 54-2, and subtracting the weight of the 
engine. The results are as follows: 
Weight of train drawn. 
On a level : ese oe , 1690 tonnes 
Rising gradient of 5 per 1000... 816 SC, 
» 1000 ene 623 
Leou “we 37 7 
1000 200 
1000—_i... 231 
1000... 190 
» 1000 pie 158 
0 " 0 ,, 1000... 1364 ly, 
Under the conditions indicated above and at a speed of 


4.444 metres per second, the power developed would be | 


8750 x 4.445 
75 
believed that the boiler power would be amply sufficient.” 

lu conclusion, it should be distinctly stated that the en- 


==518 horse power, a power for which it is 


gine under notice has been adapted specially for the work- | 


ing of mountain railways, and it is for this reason that some 
of the leading proportions will be found perfectly justified, 


lnow SurrevtLpise ony Tun Humexn.—A greater ton- 
nage of iron ships is now in course of construction on the 
Jiumber than at at any previous time in the history of iron 
shipbuilding. Mesers. C. and W. Earle have on the stocks 
rn their yard seven large steamers—one of 2000 tons, for a 
London house; four of 1800 tons, each for Messrs. Wilson, 
Sons, and Co., Hull, the owners of the Wilson line; aad two 
of 2000 tons each, for Messrs. Norwood and Co. Messrs. 
Humphreys and Pearson have four large vessels in course of 
construction, and at both yards orders are in hand for other 
ships, which will be laid down as the stocks are cleared of 
those now building. On Saturday Messrs. Earle launched 
trom their yard the “a steamer ever built at Hull. This 
vessel, which has been built for Messrs. J. Moss and Co., of 
Liverpool, was christened the Canopus by Mrs. Oswald Earle, 
of Liverpool, on behalf of Mrs. R. J. Moss of Alesandria. 


The Canopus is intended for the trade between Liverpool and | 


Alexandria. She is 400 ft. long, 37 it. beem, and 27 ft. 9 in. 
deep. Her gross tonnage is about 3000, and her actual 
horse power frem 1500 te Lenn 

* A Freneh tonve= 2200 ib bugieo ; but “in calculations of 
this kind may be taken as practically equivalent te ap Eng- 


RANDOM NOTES FROM THE NORTH OF 
INDIA. 

Tuar part of the Oude and Bohilkund Railway which 
passes through the North-West Provinces, is progressing 
well, the earthworks being all finished, and a com- 
mencement having been m with the masonry. The 
wells to form the foundationgf the ct over the r 
Ganges are being sunk. Thete now appears to be a feeling 
of regréton the part of the @ogineers that that 
line was ‘not construeted on the it. and narrow gauge 
principle, as from the fact of its being a purely local rail- 
way, it is considered that it wae just the dine on which the 
first experiment in India of cheap construction wight with 
propriety have been tried. Jt aay be here remarked that 
amongst the principal engineers of the Government in the 
north of India, there js,a strong incliaation to give the 
narrow gauge system & fair trial, and when the vast im- 
portance of good and rapid communication with the stations 
jin the Himalaya Mountains, or sanatoriums of India, is 
| taken into consideration, it will be at once apparent that 
| the experiment of © moantain lines cannot long 
be delayed. Two extensions of the Oude and Rohilkund 
| Railway are now being surveyed, yiz., one from Morada- 
| bad, striking off in a nerth-westerly direction, and another 
| from the same station, taking a north-easterly course. ‘The 
{ former will cross the Ganges below Hurdwar, and will join 
| the Punjab line north of Mazuffanuggur, and the latter will 
| cross the Ramgunga river above Moradabad, and will run 
| to the foot of the lower Himalaya range, having its ter- 
| minus at Ramnuggur, from which a mountain line is 

contemplated to Nynee Tal, which statién js one of the 
| principal sanatoriums of the North-West Provinces. 

| <A very clever and searching apticle on the organisation 
| of the Public Works Department has just appeared in the 
| Calcutta Review, and as it’ is evidently written by one of 
| much experience in that department, and by one who quite 
understands its shortcomings, it has attracted mach notice. 
| What most civil eogineers of @xperience, who lately joined 
the Public Works Department, and are now rather 
| numerous, complain of, ts that, first, their hands are too 
| mach tied by rules and feghlations, add that they are not 
| allowed to exercise their owt judgment or discretion to a 
| sufficient extent; secondly, that a complete drag is put on 
their progress by a systenr of audit which would eppesr te 
have been established tere with the object of altogether 
stopping expenditure, than of acting as a wholesome check 
on it; and, thirdly, that ¢ngineers are so hampered 
and tortured by endless, and often useless writing, 
account keeping, &e., that they cannot devote proper time 
to the discharge of their purely professional duties, and 
that so much importance is attached to all this non-profes- 
sional work, that the real business of the engineer is in a 
great measure lost sight of. The following extract from 
the artiele referred to, having reference to the endless 
writing complained of, is not avery much overdrawn 
picture of the present state of affaires: “The assistant engi- 
neer is in his office making out disburser’s accounts, and 
cannot look after his subordinates, The executive engineer 
is in his office answering balf-margin calla from the con- 
troller, and cannot look after his assistants. The superin- 
tending engineer is in bis office transmitting innumerable 
| papers from one office to another, and cannot look after his 
| executives. ‘The chief engineer is acting as secretary to the 
| local Government, answering calls for information as to the 
| cubic feet of air per mouse in barrack mouse-holes, and 
|} cannot visit his provinee, and s@ on ‘to the end of the 
ir hapter.” 

Memorandum Regarding the Projected Eastern Ganges 
| Canal.—This canal will take its supply of water from the 
| east side of the river Ganges, at a point seven miles below 
| Hurdwar, or the headworks of the present Ganges Canal, 

and will water 3000 square miles of Western Rohilkund. 
| The total length of the main lines will be 260 miles, and 
that of the minor channels and distributing branches 
nearly 900 miles. For seven mouths iu the year, or during 
the Khurreef season, the canal will carry a maximum 
| supply of 4500 cubic feet per second, and during the re- 
mainder of the year, or the Rubbee season, 1250 cubic feet 
will be about the average quantity of water which wili pass 
through the regulators at the headworks. No permanent 
weir will be required, as the water will be taken with the 
| aid of a few spurs of fascine work, at a poimt where nature 
has provided a basin, or just above a long rapid. For the 
| first 23 miles the work will be rather heavy, as five im- 
| portant drainage lines have td be crossed, either under or 
| over, and fur about 14 miles ef fiat portion the canal will 
| be in cutting of from 20 to 50d%. Indepth. The remaining 
| part of the work will not present more. than the ordinary 
| engineering ditficulties, which may always be expected in a 

canal which will traverse such a large @xtent of country. 
| At about the twenty-third mile the water will command 
| the country, and irrigation will begin. “The cost per foot 
| of water delivered by this canal, caleulated on the average 
| discharge, will be 8150 rupees. The total amount of the 
}esijmate for the whole work completed is a little over 
| 850,0002. The project was prepared, ander the superin- 
tendence of Mr. J. Parker, C.E., superintending engineer 
3rd Cirele Irrigation Works; by Me. J. P. Roberts, C.K, 
executive engineer, and his staff of assistants.* Both Mr. 
Parker and Mr. Reberts bave received the thanks of the 





~ * bir, W. ¢ . Hosking, O.By assistant engineer ; Baboo | 
Kanti Chunder Banerjee, assistaghengiveer ; Mr. W, Ellison, | 


)sub-epgineer; and four native surveyors. 


Lieutenant-Gevernor, who has expressed bis high approval 
of the efficient manner in which the weighty duty in- 
trusted to these officers has been performed, and who has 
commended their services to the favourable notice of the 
Governor-General in Council. Colonel Greathed, R.E., 
C.B., the chief engineer, in his official report on the pro- 
x. eulogises the laborious research and professional skill 

ich the superintending and executive engineers have 
devoted to the subject, and he recommends to the favour- 
able notice of Government the manner in which Mr. 
Roberts, with his small staff, carried out such a large 
survey, aod prepared the maps, estimates, designs, &c., in 
auch a short space of time, and says that “ it is a pleasure 
to submit the plans, reports, and estimates as they are most 
complete and satisfactory im every detail.” 


BOILER EXPLOSIONS. 
To rus Eptron oF Exoinerniya. 

Srr,—I have to thank you for kindly according me space 
in your issue of the 14th inst. I have since read your article 
of the 2lat., and regret to note that you appear to have mis- 
understood in some particulars my objects in writing to you, 
which were, first, to show the valueless and partial character 
of the report referred to; and, secondly, to correct the per- 
sistent misrepresentation of our operations made by in- 
terested parties, whilst directing attention to the simple mode 
of registration, &c., suggested by me. Your remarks that 
“ it pays better to let boilers explode than to inspect efli- 
ciently,” &e., and your subsequent remarks on this matter 
certainly do not apply to our actual practice. As I explained 
in my letter, we have great practical difficulties to contend 
with, but the inspection of boilers is the chief part of our 
business. Because we try to so extend and enlarge our con- 
nexion as to enable us to make it profitable, does not imply 
any necessity or inclination to pod wer what we undertake, 
any more than that a respectable engine builder, for the 
same reasons, must supply bad engines. The prevention of 
explosions is our primary and chiet object; but if the theory 
you appear inclined to support were correct, the numerous 
staff we keep could be entirely dispensed with. Sart 

I quite agree with you that those parties who persist in 
using dangerous boilers are not reached by any of the exist- 
ing companies or associations ; but | am convinced that if the 
simple system I have advocated were adopted, it would be 
found effective. 

I believe that it is most unlikely that a general system of 
compulsory inspection will be undertaken by the Board of 
Trade; but if, after the report of the Select Committee, it 
may be decided to adopt that plan, it would certainiy be far 

referable to the action of any powerless and ineflicient 
enema board, in which opinion you appear to coincide. 

Yours faithfully, 
Hewry Hituer, Chief Engineer. 

The National Boiler Insurance Company, 

Manchester, October 26, 1870. 


Strate Rartways in Inpia—The Indian Public Opinion 
reports the completion of a bridge near the proposed site of 
a station not 100 miles from Lahore on the Punjab 
Northern State Kailway. Its completion is of singular inte- 
rest and importance, as this is the first great work of the 
line which has been completed. We hope that it will give 
an impetus to the further progress of the Chenab Bridge, 
and the other vast and expensive works at present in hand. 
It is not known when the foundation-stone of this work was 
laid, but we may rest assured that it is only recently, as the 
railway officials have not been on the line quite two years 
as yet, and the quickness with which the work has been 
completed redounds greatly to the eredit of the executive 
engineer in charge and his staff. The bridge is a structure 
of brick and mortar, with wing walls, ail complete. It 
spans the bed of a stream which in the rains becomes a rush- 
ing torrent. The oy Commissioner, we hear, wished 
to have the bridge opened with considerable éciat, by a pro- 
cession both over and under the bridge, but owing to the 
difficulty he experienced of crawling through before a crowd 
of admiring and enthusiastic natives, the arch being only 
3 ft. by 2 ft. 6 in. the idea had to be given up. No rails 
have yet arrived west of the Ravee, but we hear they are 
coming; and the staff may be often observed both riding 
and driving up and down the Grand Trunk Koad, watching 
the telegraph wires, by which, doubtless, they expect them to 
arrive ! 


Patexts.—In the year 1869, 3786 applications were made 
for letters patent for inventions, but 1378 lapsed by neglect 
to proceed for the patents within the six months of protec- 
tion; 2408 patents passed, and 2367 specifications were filed ; 
4i nts being abandoned at this stage, and left to become 
void. The stamp duties received in the year on hew patents, 
on old patents continued, and for searches, &c., amounted to 
121,517. The expenditure included about 20,000/. for print- 
ing spedifications, indexes, &c., and nearly as much for otlice 
expenses, salaries, payments for abridging specifications, 
&c.; 34501. for compensation, to Scotch and Irish law oilicers ; 
11,5607. for fees to the Attorney-General and Solicitor- 
General and their clerks. The surplus of income over ex- 
penditure amounted to 66,8641. The patents are granted for 
fourteen years; but about 72 cent. become void at the 
end of the third year by non-payment of the further stamp 
duty of 50/., and about 9 per cent. become void at the end 
of the seventh year by non-payment of the further stamp 
duty of 1001. So small is the proportion of the permanently 
successful patents. The ifications are abridged and pub- 
lished in classes; and all the publications ot the Patent 
| Office are to be seen, and read, free of charge, at the most 
| important towns of the kingdom, sets being presented tor 
that purpose. The Commissioners continue to represent the 
inadequacy of the building allotted for the Patent Uifice, with 
| is tree library and accumulation of specifications. 
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LITERATURE. 


Researches on the Action of the Blast Furnace. By Cuantzes 
Scurnz. Translated from the German, with the special 
mmission. of the Author, by Wiuttsae H. Maw and 
onitz Muitzr. With an ix.written by the 
Author expressly for the English Edition.. London: E. 
and F. N. Spon. 
[Seconp Nortcez.) 
ContTixuinG our survey of Herr. Schinz’s book, we 
next eome upon three brief, chapters, dealing re- 
spectively with the heat conducting — of dif- 
ferent materials, the absorption of heat by the 
charges in the furnaee, and on’ méans for diminish- 
ing the transmission of heat, these being followed 
by an important chapter on the “ reductometer” or 
apparatus employed by Herr Schinz in his numerous 
experiments on the reduction of iron ores. This 
apparatus, which has evidently been. planned with 
the great care requisite to insure obtaining really 
accurate results, is fully deseribed by the aid 
of lithographie plates, andthe mode of using it is 


minutely explained. ‘The following chapter con- |‘ 


tains the results of seventy-one experiments made 
with the reductometer,; these experiments consisting 
in subjecting twelve Varieties of iron'to the action 
of gases containing different percentages of carbonic 
oxide, and passed over the ores at different tempe- 
ratures and at different rates. Herr Schinz’s re- 
ductometric researches were made. to determine— 
lst, the influenee of the temperature; 2nd, the in- 
fluence of the quantity of gas passed over the ore 
per unit of time ; 3rd, the influence of the propor- 
tion of carbonic oxide contained in the gases ; 4th, 
the influence of the time of exposure ; 5th, the 
influence of the qualities of the’ores ; and 6th, the 
carburisation of the iron. From the summary of 
the results obtained, we gather that—as is gené- 
rally supposed — the influence of the tempera- 
ture is considerable, and that, in particular, it 
is diffieult at the lower temperatures to elimingte 
from the ores the last atoms of oxygen. An in- 


crease in the quantity of gas passed over the ore. 


per unit of time augments the rapidity of reduction, 
and an increase in the percentage of carbonic oxide 
contained in the gases has a still greater effect. 


The influence of time was, of course, marked, and, 
as regards the effect of variations in the quality of 
the ores, it was found that the richest and most 


compact minerals gave in all cases the highest co- 
efficients. In determining the degree of carburisa- 
tion of the iron, Herr Schinz adopted Ullgren’s 
method, and he fully describes the apparatus he 
employed. From the results obtained, the greater 
percentages of carburisation appear to arise from 
‘a proportionately slow redtiction produced by an 
insutliciently quick increase in the temperature, this 
state of affairs allowing the carbon to combine with 
the iron instead of reducing it.”. Herr Schinz 
further adds that the ‘‘ experiments show that in all 
cases the carburisation of the iron begins as soon as 
metallic iron is formed, and that the greater the 
percentage of carbonic oxide in the gas the greater 
is the transfer of carbon to the iron when the 
reduction of the latter is completed.” 

The space at our disposal will only permit us to 
refer briefly to many of the chapters in Herr 
Schinz’s book, and we shall thus merely mention 
those on the zones of the blast furnace, and their 
volumes; on the calculation of the temperatures in 
these several zones; on auxiliary means for caleulat- 
ing the transmission of heat through the walls of 
a furnace ; on the carburisation of the iron; on the 
form of blast furnaces ; on the analysis of gases in 
the blast furnace ; on the use of limestone as a flux; 
on the proportion of ashes in thé coke; on the 
quantity and cost of the blast, and on the supposed 
saving of fuel to be effected by increasing its 
pressure; and on the calculation of the resistance 
of the column of fusion. We may, however, re- 
mark en passant, that all the chapters dealing with 
these various. matters abound with data bear 
aluple evidenee of careful and original investigations 
on the part of their author. 

We now come to the four brief chapters in which 
Herr Schinz describes his system of partially elimi- 
nating the nitrogen in the products of peg Bory 
and the means by which it may carried out in 
practice. This system was ibed by us about 
eighteen months ago (ride $17 of our seventh 
volume), when we also illustrated its application 
to a Rachette furnace, tliat form of . furnace 
being preferred by Hert Sebinz for usd where 
his system is adopted. Under these circumstances 





it will only be necessary that we should speak 
consists in 


certain proportion of. carbonic oxide gas previously 
heated, this carboni¢, oxide replacing a portion— 
about half—of the solid fuel which would otherwise 
be fed into the furngce. The results of this method 
of working are: @ diminution 
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oxide of the gases 
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increased fichness nya f 



























rently well 
adoption of 
roves that 
the nitrogen 
( far greater 
iévé, hitherto received 

én it is remembered 


puddling furnas s and lass—n 
Of course one.main pottit Ti 









bility of pro- 







ducing Gar y large quantities 
and &a re this: subject Herr 
treats of vario of. prépe 
oxidé-on adargé: © proves, w 
conelusivel : failure né i app 
u fo for the 
mic acid from 





: earbonic oxide by 
‘through other retorts containing incan- 


descent garbon. ‘The whole of the carbonic oxide 
ired: working a blast furnace might be ob- 
by heating oe etme? portion only of 


the waste gases. information on this 
subject, however, we must refer our readers to 
Herr Schinz’s book itself. 

The work concludes with an appendix which was 
written by Herr Schinz especially for the English 
edition of this book, and which contains— besides 
further notes on the transmission of heat through 
the walls of the furnace and on the reducibility of 
various ores under different circumstances—an 
elaborate investigation for enabling the effects of 
any specified methods of working a furnace to be 
calculated @ privri. Several examples of such 
caleulations are, moreover, given in full detail. 

Altogether Herr Schinz has produced a book con- 
taining the results of a vast amount of careful 
study and experimental research, and we congrata- 
late Messrs. Spon on haying brought the work be- 
fore an English public. 


seogvert this carbonic acid into 1 





Drawing for Carpenters and Joiners. Containing a de- 
scription of the Construction of the subject of each study, 
and the method of drawing it; with Klementary 
in Freehand and Object Drawing. With two hundred 
and fifty illustrations and drawing copies. By Extis A. 
Davipsox. London and New York: Cassell, Petter, and 
Galpin. 

We have here another of the excellent series of 

small technical manuals which has been in course of 

publication wy Messrs, Cassell for some time past- 

a series which is calculated to do good service to 

the classes for whose use it has been specially pro-, 

duced. ‘The particular volume of this series now 
before us is intended as a sequel to the manual on 

‘* Building Construction,” by the same author, which 

we had occasion to notice favourably a few months 

ago. The book commences with an elementary 
che on linear drawing by means of instruments, 
and then goes on to treat of freehand drawing, 
drawing from solid objects, wooden bridges, linear 
drawing for carpenters, the development. of roofs. 
drawing . fof joiners, mouldings, staircases, and 
freehand drawing. for joi In dealing with 
these various subj ir. Davidson not only shows 
poy Nya dl grey Se ahr fo oan om 
in most cases explains why i 

or method of construction represented is adopted, 

and his book is thus something far more useful: 

than a mere drawing-book ‘w: be. “Thework 


nded | the bridge was swept away. 





is one we can heattily recommend to the classed {or 


whom it has been written, 


was, it is said, at least but even then the resali 
ningala Railway earned upon its open sections, in the firat 
halfof this year, a profit equivalent to a dividend at the rate 
of 54 per cent. per annum. Major Taylor, B.E., with « stall 
of ieetipg tha satiny cuppre 
ths Zook the bile of Desjoling, On Beomenber 1s further 
: : * 
section of the Great Indian Peninsula, in the direction of 





Canadian Engine and ’ 
with a contract for 200 cars for the Canada Block 
Company. 

ustralian Sleam Catt an Mort and Co., 
of Sydney, have been p 
able dimensions for the Queensland Government. The keel 
of the steamer, which measures 184 tt. in length, was laid 
down April 12, and from the progress which has been maile 
with the , it is expected that she will be handed over to 
authorities this autumn. The crank and 


have been made at Messrs. Mort’s Dry Dock Works, Water- 
view Bay, Sydney. The steamer is specially intended for 
the mail service between Brisbane and the northern ports of 
meensiand. She is fitted with inverted and condensing en- 
gines of 100 horse power. 
be The Ganges.—A pontoon a across the Ganges — 
awn gave way September 9 in mente of the 
prateig g or current which see than half 
sacred river has Leen 
higher this season than for many years past. 

Belgian Rails.—In the first seven months of this year rails 
were exported from Belgium to the following extent; Russia, 
84,076 tena ;, the. Zollverein, 19,421 tons; Turkey, 14,511 tons; 
France, 4178 tons; Italy, 4,289 tons;.the United Stites, 
3780 tons; Sweden, 1700 tons; and Spain, 2437 tons. The 
exports fell off this year to Russia, Turkey, Italy, and the 
United States ; but they increased to the Zollverein, ‘France, 
Sweden, and Spain. 

Intercolonial Ratlway.—Messrs, Brown, Brooks, and Tyan 
have been selected as contractors for section twenty of the 
Intercolonial Raiiwsy ° The lowest tender was that of Messrs. 
Cotton and Ellis, but sureties were not fortheoming. ‘The 
next lowest tender was that of Mesers. Jackson Brothers dnd 
Co., of Simeoe ; but the Railway Commissioners consdered 
that there was “a'want of practical knowledge of railway 
construction” about this firm. , 


Australian Télegraphy.—The charges for telegrams os 
between Victoria and douth Australia have been reduced this 
autumn. They still appear high, however, being 2s, for 
messages fot exceeding ten words with 2d. for each additional 
word. The charges for telegrams between Victoria and New 
Seuth Wales are somewhat higher than these rates. As 
between Victoria and Queensland the terms are, of course, 
higher still. 

Coal.—The ex of éoal from PBelgiam in the 
Kory red months of alt yege aroounted to 2.171.928 tons, 
against 1,906,892 tons in the eoreoppating period of 156), 
and 1,993,126 tons, in. the corresponding period of 1868. As 
usual, France is the best external coal customer of Belgium, 
having iaking 2,079,380 tons of Belgium coal this year, against 
1,829,036 tons in the corresponding period of 1869. 


Coal in India—The Government of India has ruled that 
eoal-boring operations may be carried on in Berar in com- 
munication with the Resident at ppsersre, but wet in 
the territories of his Highness the Nizam, the cost of' the 
operations being charged to the Berar révérde: ‘The esal 
discovered in the Chittagong hill tracts is not considered likely 
to yield profitable results. 


An American Breakwater.—A breakwater is about to be 
constructed at Block Island, Rhode Island. Its total Jength 
will be 300ft. beyond low-water line, with a depth at the 

test extremity of 16ft. at mean low water, About 

000 tone of stone will be required to finish the eatire 
structure, but the funds appropriated by Congress for the 
‘work will only permit about 10,000 tons to be laid at 


‘The stones used are ps a weighing at least 1} tons, 
and. they are to be into the water.so as to form a 
plane, eCshnn om tho. bore Sn. se Sh ieular on the 
sea 


andone on the base te one on the. perpendicalar on 
the lend, side, with a width of 30ft. ae 
are to be carried out in the waters of Rhode 
Northern of Canada Rail Puts Jb last half year 
B locomotives and 65 cars, of all Glasses. have been aided to 
the rolling stock equipment, As the Nitthern of Canida 
will work the new Toronto, Smiede, and MurKoka 
Jusetion Railway, farther additions’ will still have ‘to be 
made'te the'rdlling stock of the Northern; ~~ 
~The Panama Boute.—The directors of the Panama Rail- 
road contend in pk Jee report that eRe sthentmert 
strated by experience ig cee 2 ion ight between 
Now Yok and San Franciseo éiin be satisfactorily carried on 
in competition with the Pacifie Railroad, both in 1 to 


by thé Pavifie.° Further, the diecotors paint 4 a) probable 
of new enterprises fur the development of truilie 


opgauisation 
for the; Panama route, i ion. with sien inelip dinus be- 
Peon tpcanarend other passant ine loinae 7 
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RECENT PATENTS. 
Tue following specifications of completed patents are all 


dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 


SCREW ENGINES FOR STEAM LAUNCHES. 


CONSTRUCTED BY MESSRS. ALEX. WILSON AND CO., VAUXHALL IRON WORKS, LONDON. 
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Patent Office, Chancery-lane. 


(No. 8812, 84.) Samuel Joseph Mackie, of Kensington, 
patents coustructing veasels with a frame forming a series 
of parallel longitudinal girders, these girders being con- 
nectél so as to form a kind of box structure, having through 
it two or more waterways in which paddies are placed. 
Vessels so constructed would have a very greatly increased 
surface in proportion to their displacement as compared 
with ordinary vessels, and their skin friction would in fact 
he so great ‘that they would require enormous power to 


drive them. 


(No. 3321, 1s. 24.) Gustave Baron d’Adeleward, of 37, 
Boulevard Bonne Nouvelle, Paris, patents arrangements 
for slaking Wiast furnace slag. We shall have something 


to say, shortly, of the practical application of these plans. 


(No. 3824, 64.) Camille Faure, of 67, Strand, patents 
the galvanic battery illustrated and described by us on 


page 13 of our last volume. 


(No. 3830, 10d.) Thomas Llewellyn, of Great Portland- 
street, patents a peculiar form of saw or cutter intended 


for squaring, planing, grooving or rabbetting wood. It 


will be seen from the annexed sketch, which shows a portion | 
of one of these sawa, that the teeth a and 4 are bevelled on 4 
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opposite sides alternately, while id some cases the saw is 


provided with four teeth of the form shown at c, these 
being left unbevelled, and being intended for squaring out 
the corners of the grooves. 

(No. 3337, 8d.) Richard Kerr Miller and Abraham 


Barbery Herbert, of Edinburgh, patent the “ employment | 


in pumps of spherical valves of india-rubber working in 
metallic seats, or of spherical valves of metal working on 
india-rubber seats.” We see nothing new in either pro- 
posal. 

(No. 8839, In.) William Newton MacCartney, of Glas- 
gow, patents the arrangement of cylindrical iron railway 
carriage illustrated by us on page 273 of our last volume. 

(No. 8340, 104.) William Bayliss and Moses Bayliss, 
of Wolverhampton, patent arrangements for facilitating the 
moulding of the cast-iron earth screws used for telegraph 
posts, Ac. 

(No. 8341, 5s. 8d.) Alexander M iville Clark, of 53, 
Chancery-lane, patents, as the agent of Richard Jordan 
Gatling, of Indianapolis, U.S., improvements in the well- 
known Gatling gun. We shall have more to say of these 
improvements hereafter. 

(No. 3842, 10d) Ira Hayford and Joseph Frost Paul, 
of Boston, U.S., patent methods of constructing wood pave- 
ments and also a method of treating wood so as to arrest 
decay, and also to render it impervious to moisture and to 
oleaginous substances, This process consists in placing the 
wood in a closed chamber where it is subjected under pres- 
sure to the action of steam combined with paraffine vapour. 
By thus filling the peres with the combined vapours of 
water and paraffine and then checking the evaporation, the 
inventors state they gain an important advantage in point 
of economy, as the amount of paraffiue held in suspension is 
not sufficient to fill the pores, but serves to coat their inner 
surfaces with a thin film. 

(No. 3844, 8d.) Charles Denton Abel, of 20, South- 
ampton-buildings, patents, as the agent of Jules Gabriel 
Haoriau, of Meaux, a curious plan for enabling streams, 
subterranean and other springs, to be made available for 
supplying motive power in cases where a natural fall is not 
available, but where an absorbent substratum is accessible. 
M. Hanriau proposes to place the turbine, water-wheel, or 
other hydraulic machine to be driven in a pit sunk so that 
the machine shall be sufficiently below the level of the 
stream, surface spring, or other source supplying the water 
for driving it. The waste water after passing the machine 
he proposes to lead down through pipes to an absorbent 
substratum. We fear that the expense of carrying out 
these plans would in most cases be more than the advantages 
to be obtained would justify. 

(No. 3359, 1s.) John Hazell Fraser, of Bromley-by-Bow, 
patents fitting the flues or fireboxes of Cornish and other 
boilers with water tubes having enlargements of a spherical, 
double-dished, or conical shape, formed on them at intervals. 

(No. 3364, 10d.) Robert Wilson, of Patricroft, patents 
various improvements in the constructive details of hy- 
draulic presses of which it would be impossible for us to 
give a brief account. 

No. 3379, 1s. 10d.) Samuel Greene Arnold, of Pro- 
videoce, U.5., patents several forms of loose teeth for saws, 
tozether with arranzements for fixing them. Machinery 
and appliances for making these loose teeth and preparing 
the saws for their reception are also included in the patent. 











Tue Iystrrvtion or Crvm Exorsexrs.—Mr. William 
Alexander is, who was elected a member of this Institu- 
tion on the 6th of April, 1819, and whose decease occurred 
on the 29th ult., has by his will bequeathed the munificent 
sum of 5002. to “ The Benevolent Fund of the Institution of 
Civil Engineers.” 

Lospow Association oy Formen Encrserrs.—At the 
monthly meeting appointed for November 5, at the City 
Terminus Hotel, Mr. G. Bell Galloway will read a paper on 
“Atmospheric Air combined with Steam as an improved 
Motive Power.” The chair will be taken at eight p.m. by 
Mr. J. Newton, Royal Mint, and non-members interested in 
the question will be readily admissible by previous application 
to that gentleman. 


Rattway Commesication at Wootwicu.—The line of 
rails across the practice range in the Royal Arsenal, Wool- 


wich, connecting the various departments in the Arsenal | 


with the North Kent Railway, is now completed. It is 

much safer and far less circuitous than the tramway which 

formerly was used. This line places the pier at the Royal 

eo in direct communication with al] the railways out of 
ndon. 


_ Ratuway Compensations. — The last railway returns 
issued by the Board of Trade, the returns for 1868, show that 
in that ya the railway companies of England-and Wales 

id 281,588/. for compensation for personal injury, and 
39,1831. for damage or loss of , making together 
420,7711., being nearly as much as the tax laid on railway 
passenger i. The London and North-Western Company 
paid 131,658/.; the Midland, 55,7152.; the Great Nort ern, 
46,7601. ; the Great Western, 39,8851.; the North-Eastern, 
32,9861. ; the Lancashire and Yorkshire, 23,9821.; the Great 


Eastern, 14,8211. ; the South-Eastern, 11,7101; the South- | 


Western, 11,0871.; the Brighton, 97541. The ordinary 
capital of the railway companies of England and Wales is 
returned as being, at the end of the year 1868, 187,557,9031., 
meter A : ions were of sufficient amount to make 
an apprecia’ erence in the dividend. A large ion 
of the claims for compensation are settled without a toh; the 
Judicial Statistics, for England and Wales, return 68,0921. 
as the amount of com tion recovered in 1868 in actions 
brought in the superior courts, under Lord Cam s Act. 
In that year, accordin to the returns made by railway 
com and Wales, 39 passengers were killed 
by the fault of the companies, and 464 injured ; and 14 rail- 
way servants were killed by the fault of the companies, and 
44 injared. The railway companies of Scotland paid in 1868 
16,7381. for compensation for personal injury, and 14,4532. 
for damage or loss of goods, making together 31,i86/.; and 
the railway companies of Ireland $1217. and 5614/. respec- 
tively, making 13,7351. A few English and Irish railways, 
however, neglected to make returns. 


Taese engines, which we illustrate from a 
photograph, possess no feature of absolute 
novelty, but are good examples of neat and 
compact design combined with substantial 
detail and good workmanship. A prominent 
feature is the casting of the framework entirely 
in one piece, including the base, two plummer 
blocks, four standards, and the bottom covers 
of the cylinders. Though this is, no doubt, 
a difficult casting, it is found to be cheaper 
than fitting the frames in pieces, while it is 
much neater, firmer, and lighter. The cylin- 
ders are 5 in. in diameter, and have a stroke of 
6in., and the reversing gear is worked by a 
small hand wheel and screw which allows the 
link to be adjusted to any point. As engines 
of this class and dimensions have to be worked 
at a considerable speed, Messrs. Wilson and 
Co. entirely dispense with the feed pump 
usually attached to the crossheads of the 
engine, and they rely onthe use of a donkey 
pump alone. It is beyond a doubt, that the 
best modern practice has for some time past 
exhibited a tendency to simplify machinery 
and quicken operations by adopting indepen- 
dent means to accomplish independent objects, 
such as the driving of a screw propeller and 
the feeding of a boiler most undoubtedly are. 

Messrs. Wilson and Co. have supplied these 
engines to several small yachts and ferry 
boats, and some time ago they adopted the 
same patterns for two engines supplied to the 
Telegraph Works at Silvertown, for the pur- 
pose of winding the West Indian cable from 
the tanks on shore to the steamers lying in 
the river, and for this duty great lightness 
combined with the utmost strength was a sine 
qua non, as the least failure might have re- 
sulted in the stoppage of the whole operation 

| connected with the shipping of the cable. 


Tue Ortawa.—A new lighthouse has been 
erected in the Ottawa river at the mouth of 
Blanche, buoys being placed in different parts 
of the river between Ottawa and Grenville. 
The navigation has become difficult on account 
of the lowness of the water. 


TetecraPaic Communication witn Hotyngap.—At a 

| meeting of the Mersey Dock Board in Liverpool, yesterday 

week, a recommendation of the Marine Committee to trans- 

| fer to the Post Office authorities, on certain conditions, the 

| Board’s line of telegraph to Holyhead was — to. It was 

| stated that by the transfer the Board would save 7501. per 
| year. 


Tetscrarnic Irnerevtaritizs—The Council of the 
Liverpool Chamber of Commerce had under consideration, on 
| Wednesday last, the inaccuracy and delay frequently occur- 
| ring in the telegraphic communications, more particularly 
th regard to messages between Liverpool and New York. A 
memorial to the Postmaster-General in favour of providing 
a separate and direct wire from Valentia for such messages 
| was adopted. In the course of the discussion Mr. Macfie, 
M.P., strongly urged the desirability of a system of receipts 
for messages. 


Tae Ivetrrvtion or Crvit Exeryeers.—The members 
have just been informed, by circular, that the First Ordinary 
General Meeting for the Session 1870-71, will take place on 
Tuesday evening, November 8, and that the meetings will 
thereafter be continued on each succeeding Tuesday to the 
| end of May, with the exception of the 27th of December and 

the 3rd of January. Every member and associate has the 

privi of introducing one friend to each meeting. The 

Annual General Meeting, to receive and deliberate on the 

report of the Council on the state of the Institution, and to 

elect the officers for the following year, will be held on the 

20th of December. The members have been invited to send 

in any original communications they may a for 
| reading at the meetings, and have been i that ap- 
| plications for admission from candidates desirous of joining 
| the Institution can now be considered and dealt with. 


| Tee Warer Surety ror East NonTHuMBeRtanp.—At 
an influential meeting of the owners and representatives of 
the principal coal mining companies ia East Northumber- 
land, landowners, ey ld at the Central Station 
Hotel, Neweastle-on-Tyne, on Saturday, on the motion of 
W. B. Wilson, Esq., seconded by W. R. Cole, Esq., Mr. 
George Baker Forster was voted to the chair. After an ex- 
| planation by Mr. B. Woodman of the objects in view, and 
| explanations from ‘the engineers (Mr. Tone and Mesers. 
Meik and Nisbet), the following lution was proposed by 
the Rev. E. N. Mangin, seconded by W. A. Potter, Esq., 
and unanimously agreed to: “That, in the opinion of this 
meeting, it is desi Bellon a, om sandpen hand... Kel 
water to that portion of the county known as East Northum- 
berland be approved, and that a committee, consisting of the 
following gentlemen, be appointed, with power to add to 
their number, to take such steps to further t ject, and as 
soon as funds are obtained to warrant an application to Par- 
| lament, then that a subsequent meeting be convened 
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defects «ze remedied by means of the two following arrange- 
mente: The first consists in forming the wooden pressers, P, 
as inclined planes, which rise from the middle to the front, so 
thet the formation tage = is no louger possible. The other 
arrangement conmets in adapting above the wooden pressers 
indie ruber _— J Gna Within iron ee Se 
eure of whieh cor to the normal pressure, 
aera this latter is cocked, thd of the rubber buffers gives 
in wig pow f = Brey ts ager pa stone nor the 
1 seine ex to inj , « consequently 6 more 
even movement and more mm il results. Theiron 
socket, H, whieh encloses the buffers, J, and whitch fe set 
upon the pressing wood, P, is provided with @ cover, 
is maintamed in place by means of screws, these 
serving at the same time to regulate the re of the 
brulfers. On a greater resistance taking plate from below it 
will ect first against the pressing wood wiligh transmits the 
pressure to the buffers (which are thus mote forcibly com- 
pressed), so that the socket will project above the cover, 
whilst the serewed rod, d, does not alter its position or action ; 
there is, therefore, in the ing wood a corresponding por- 
twn eut awey for this latter. 
ployed instead of india-rubber for the buffers. : 

Several other improvements have also been effected in thia 
part of the machine. Thus it was possible only to tur the 
driving pulleys, upon which the adjustment of the feed upon 
the stone, 8, depended in one direction. In consequence, the 
teeth of the ratchets, T, were frequently broken. The 
pu'leys ean now be driven in either direction without affect- 
ing the machine ” 

In order to maintain a regular working of the grinding 
apparatus apd to feed the stove, 8, efficiently, more or less, 
according to the increasing or decreasing surface of the wood 
to be operated upon, or aceording to the increasing or. de- 
creasing motive power, an arrangement of reguisting a 
peratus is applied to the back of the machine, whi 
prineipally of two cones, d and d', and a guide rod, a, with a 
fork, f, and roller, p. The cone, d, receives its movement 
directly from the main driving shaft, and communicates it to 
the cone, @', the shaft of which actuates the different-drivi 
pulleys of the shafts by a band passing over and under them, 
ns seen in Fig. 1. According to whether the attendant turns 
the hand wheel, A, from left to right, or vice wered, the feed 
becomes weaker or stronger. 

So far the description = refetence to the reducing part 
of the machine, and we now come to the refining apparatus. 

On referring to Fig. 1 at I it, will be seen that in the casing, 
B, of the eylinder, A, is a movable sifter, H, which retains the 
coarsest s of the mass which enter through a channel 
from the reducing appatatus. This sifteris provided with 
on apparatus, which by an up-and-down motion prevents it 
from being choked. The waste is removed from time to time by 
hand, Instead of this vertical movable sifter e plain sieve frame 
might beemployed whieh would be introdueed vertically and 
extend to the bottom of the casing, in which case the rotation 
of the eylinder and the size of the sieve would prevent the 
sicve from being choked. 

In the comb-guard or sieve at the opposite side of the 
evlinder, A, two steel springs, b, are employed, by méans of 
whieh the s¢ , a, throws into the reservoir, E, the coarse 
fibres collected by the guard have been re by an india- 
rubber cord, ¢. The two extremities of the scraper work io 
curved guides adapted to the sides of the cylinder Sones 
which two elbow levers, w, fixed to the guard behind t 
scraper, a, are compressed, and when the scraper leaves this 
guile the india-rubber cord, «, which is attached to these 
levers, exerts the foree of a spring upon them. 

When it is not desired to adapt a pump or other forcing 
apperatus working continuously for returning into the vat 
ll. forthe purpose of being further re , the mass of 
coarse fibres supplied to 1V, the distributing apparatus, N, 
is adepted to the hopper, T, from which the mass to be 
refined is supplied, and whence it is supplied little by 
little by the rotary flated cylinder, W, adapted at bottom to 
the mass which flows out at I. The distributing vat or 
hopper is supported by means of two vertical standards, 8, 
fixed above the framing of the apparatus. As the mass is 
not supplied all at once, but little by little to the refining 
apparatus, the shutter, s, c,h, has been adapted to one of the 
inciived standards, by means of which the quantity of feed 
may be regulated when this has not aleaphie teen dane by the 
suriace speed of the fluted cylinder. ‘ 

in the vat of the distributing apparatus is. placed an 
agitator, K, by whieh the mass is powerfully agitated or 
b aten up, and whenee it is regularly supplied diluted under 
the board, B, to the receiving table of the cylinder, A’. 

The mass, instead of running into the vat, rans u the 
top of the eylinder, A’. By this means & better g of 
the wnass of fibres is obtained, and the fiver partiéles-are at 

same time prevented from entering the refining appa- 
ra‘us, and being there ground and deteriorated, 

Tn order to lessen the amount of fall required, the pulp is 

owed to pass directly from the vat IL. into the eye of 
tue runner, whence it is removed by a small shovel; the 
arrangement of elevator shown at U may be loyed for 
the purpose of delivering the matter to the eabtase of the 
siones. 

In order to remove the matter more from the centre when 
horigontal grindstones are employed, and to Tvichin 
reach of the grinding surface, instead of the pushers 
!ormeriy employed, a small movable double sera mounted 

u the vertical shaft of the runner, and bent im the required 
manner, may be employed. 

In the front of the a tus marked IV is 
ing vessel or reservoir, H, into which the mass 


rota the refining epperatus, and which, instead of flowing 


da mix- 
flows 


before direct imto the case of the cylinder, A)’, 

by the agitetor, R*, in order to render the 

tue assortin The sieve frame, V, 

the fibres whieh might be imperfectly refi 

a horizontal feciprocating motion imparted 

two cams, 9, enbisthh, 2. From the mixing’ ‘ 

pess under the board, 4, to the ing table of fhe cyii . 
A"', and from thence to the top of this latter, Which rotates 


| springs might be ega- | of 





in contact with the feed rollers above. In the casing of 
this cylinder there is an agitator, R*, in order to 

the fibres as much as possible and render them more fit 
for sorting, oply at that sile where the cylinder is immersed, 
it cai with it those of the coarse fibres in its casing 


it 

hich from it iphery, and as a si 
“ll or mie does not act ecient oo te 
whole es ‘eylinder, a second one n added, 


the fibtes are completely removed. At the same 
tame the @Qnugewhich surrounds the cylinder is kept 
by. that the finer, fibres are not stopped 
this purpose the rollers are 
‘ul a psy shall be supplied to the 
them. - order that the rollers 
may not i the @pon which they run, they dé mot 
the Bes only upon the edges of the 
cylindete, are made stronger at their extremities, I 
er, to enable the rollers to remove the pulp it is 
Z nr the cement of the work, to throw a 
cortaig adasiay of mass which collects in the cylinder 
PR abe the rollers = the a s cor 
f , corresponding to height of the rings, has be- 
wound round the roller. 

: eylinder A!! and IV is arranged in the same manner 
and for the same reasons as the cylinder A'', only the small 
spreader easing may be of more sitnple construction and of 
smaller dimensions. As has been already stated im the de- 
scription of the filtering apparatus, a pump or chain wheel 
megpaoupnred for the purpose of again transporting by 
means into the concentrating —— matter 

which has not been sufficiently refined. By t 
substance Obtained in [V* is kept, and when it is not to be 
filtered it is conducted into large reservoirs or decanting 
¥ 





is means the | 





essels. 
Preeautions are taken at the tank, V, for preserving the 
sieves. as in the preceding cylinders, and this part of the | 
machine may be also farnished with pumps or — | 
The case, B**", of this cylinder is also raised at B*"?, in | 
order that if the water does not flow readily through the 
sieve it may be filled readily. Instead of causing the water 
to flow down in the interior of the cylinder, it may be caused 
to deseend direct through the exit passage, 2; the diameter 
of which is nearly equal to that of the cylinder. This part, 
vy, might also be arranged in the same manner as the cylin- 
A! and instead of take-off rollers a small shovel or trans- 
porter might be adapted; or the collector might be 
covered inside instead of outside, with asieye of corresponding 
fineness set at an angle to conduet the feed to the inside of 
the cylinder at its upper extremity, by whieh the fibres which 
might have remained behind will be lapped round its largest 
extremity, and madé@ finally to fall into a 
neath. In any ease, in order to prevent the finé wire casing 
from becoming speedily ehoked, it is desirable to adapt a 
watering pipe, C, ing from end to end of the cylinder, 
between the second tak roller and the point where the 
cylinder dips. When the pulp is fed into inside of the 
cylinder, the watering pipe should be adapted above at the | 
side where the agglomeration of the pulp takes place below | 
and inside. 

The-pulp, after passing out of the machines, is thoroughly 
dried vithout deterioration of its quality and interfering 
with the process of subsequent solution, when it is mixed 
With reg pulp for paper fabrication. In the summer the 
pulp may be desiccated by simple exposure, and im the 
winter it is placed in drying rooms heated by stoves. 

When partially dried it is passed through heated rolls, 
which press it out into the form of earton sheets, This is 
found the most convenient method of dealing with the pulp, 
as it is placed in a compact form, easil » whi 
the exact proportions and weight it is desired to add to the 
Tag pulp are more readily ascertained. 











THE DARIEN CANAL 


A conresronpExt has supplied to the Wee Fork Times 
an ageount of the work of the expedition which, under Com- 
mander Selfridge, was employed in the first half of the. pre- 
serit year in a survey of the Isthmus of Darien, with a view 
to find a practicable route for the 
eanal: “ During six months of the year a sea breaks 

g the Atlantic border of theisthmus, pectee pay we | 
the necessity of a good harbour narrows verymuch the 
of research, which a knowledge of the orologyofthe isthmus 
also limits to a corresponding degree. There aré bat three 
harbours on the Atlantic coast of the een eae | the 
terminus of a canal—the Gulf of San Bias, 
and the Gulf of Uroba or Darien. The first two are 
ficent bays, easy of access, and entirely ‘from the 
north winds and heavy swell. The Cordi c 
the coast at distances varying from three to 
out a break, except at the northern and southern extremiti 
while the Chiman range, crossing the isthmus, indi 
in the central portion will be found the 
mountain area. The survey was at 
Bay in the latter of Fi . The whole face of 
with s primeval forest, impenetrable 


amount of 


ned Celed 





ur 





| impraetieability of this_route. 


under- | the a 


that | increase on those of the 


to one with Indians; and the exertions made 
to show them that we had not come to occupy the country, 
are 9 at it, coupled id orders not 
to molest thei , enabled at all times to remain 
on the most fri . 


one to be surveyed. 

carried from the sea over the 

ividing 1200 ft., and down to the Su- 
cubti at a point about three miles below its sources, where an 
altitude of 560 ft. was obtained. A series of careful observations 
were made with both the aneroid and mefcurial barometers 
at the different bengh marks, whose was already de- 
termined by the «pirit level. be a in showing that 
the ‘anersid barometer was totally anreliable, being often 


In| 100. im error, while the extreme deviation of the mer- 


coriel barometer was never more than 30 ft., and the aver- 

not more thay I? ft. from the correct height. The height 
of the Sucubti, by spirit level 560ft..was evidence sufli- 
cient that no pass. bélow that altitude existed in the 
divide. ‘ This fiver, with its tributaries, the Napsati and 
Asuati, drains. a wy 5 of BS sae OE of which its bed 
must necessarily represent level. Careful obser- 
vations with the mercurial b eter were made down the 
Sucubti to_ite junction with the Chucunagua, at which was 
found an altitude of 160ft. Ten miles down the Chucu- 
nagua an altitude of 99 ft. was obtained. In all observa- 
tions with the barometer a standard was also noted at the 
sea-shore. All idea of a pass in the divide being exploded 
there remained the sole test.of a tunnel to decide upon the 
Allowing the largest error 
ever obtained in our Faery: im the barometrical 
heights of the Sucubti, taking 30 ft. as the depth of our 
eanal, and conceding that at 200 ft. tunnelling is more 
mical than open-cuiting, there will be found a distance 


economi 








lof tem miles from an altitude of 200 ft. on the Atlantic 


slope to a corresponding one on the Pacific, or, in ether 
words, a tunnel of this length would be necessary. The 
country in the vicinity of the Sassardi river presenting 
favourable indications from the sea, a similar exploration 
and survey was carried on from Sassardi harbour, some ten 
miles north of the previous surveys. This was continued up 
the Sassardi river, across the divide to the Morti; but a 
like result was obtajned, requiring a tunnel of eight miles 
in length to span the mountain area. Passing to thesurvey 
from the Gulf of San Bilas, it is to be observed that the 
northern pertion of the isthmus, from the Gulf of San Blas 
to the Pacific, forms the narrowest portion of the conti- 
nent—but 30 miles in width. The rtness of this line, 
rance of the iaterior from the sea, and the magni- 
ficent harbour, pointed it out as the proper field for still 
further explorations. Work was aecordingly eommenced 
about the Ist of May, and though the rainy season had 
¢ d, the fa ble indi ns of this line filled all 
with enthusiasm to push ahead in spite of the —- and 
obstacles arising from an inclement season. The line of 
levels was carried up the Mandinga, the largest river empty- 
ing into the Atlantic between the C and the Atrato, and 
crossed the divide at an altitude of 1100 ft. It was continued 
in a south-south-east direction, down the Pacific slope, till at 
a distance, ran by level, of 23 miles from the sea it met at 
the junction of the Marmoni and San José rivers, with the 
survey of Mr. Kelley, in 1864, whose ineers ran a line 
of levels from the Pacifie up the Marmoni to this point. 
This survey, in connexion with Mr. Kellev’s gives a line of 
spirit levels from ocean to obean that, following the beds 
of streams which flow tranversely across the isthmus, presents 
the lowest possible profile. The result showed a mountain 
area of 10 miles that would require to be tunnelled—an un- 
dertaking too costly to be table, if within the limits of 
engineering, while the other ions of this route present 
the most favourable aspects. The southern portion of the 
Isthmus still rémains to be explored. The Government pro- 

to continue these surveys the coming season, which will 
expect the valley of Suyra, across the divide to the 
Cacarica e, not far from the mouths of the Atrato. This 
region was visited by Hellert, an experienced German tra- 
veller, in 1845, who reported the divide not over 200 ft.; but 
this is very unreliable, as he was so unfortunate as to lose 
his instruments before it was reached.” 











Low Ratuway Fargs.—Although there is constantly a 
glamour for the policy of low railway fares, and in a vast 
number of instances it is supported by results, the indications 


, | alike of shareholders and the public whenever the question is 


proposed to be brought to a practical test are usually such 
a to discourage directors from venturing upon it. For some 
time wall. the Metropolitan Railway it had been found 
that een the stations where a reduction of fares had 
been put in force the weekly receipts p ted a iderab! 
nding week of the previous 
while between the stations at which the full rates had 
it ly all — Sg Moe absence 





fo a decline in the price of the 
from 69 to 65—a reduction equa] to about 6 
» In it was to have 
¥ weeks until the 
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STEAM GUNS. 

THERE is an old proverb which asserts that “a 
little knowledge is a dangerous thing,” and many 
apt illustrations of the truth of this well-known 
saying are to be found in the writings of those 
who undertake to criticise and condemn new in- 
ventions with the details of which they are per- 
fectly unacquainted, A striking instance of this 
appeared last week in our contemporary The En- 
gineer. In the Times of the 13th inst. there ap- 
eared, as many of our readers are aware, a 
fetter from Mr. Henry Bessemer, in which that 
gentleman directed attention to the advantages 
which would result to the country in the event of 
invasion, from the existence of an organised system 
of steam defences, or, in other words, of a system of 
steam guns of a kind requiring but few men to 
work them, and capable, moreover, of being actuated 
by steam of a moderate pressure, such as is obtain- 
able from locomotive and other boilers in ordinary 
use. Further, Mr, Bessemer stated that he had de- 
signed a steam gun more or less perfectly satisfyi 
these conditions; that he had not patented, an 
did not intend to patent his invention ; but that he 
was willing to place it gratuitously at the di 
of our Government. It is. this letter of Mr. Bes- 
semer’s which has furnished the text for the article 
in our contemporary to which we have just referred. 
Commencing with some personal remarks on Mr. 
Bessemer himself, the writer on to terni his 
letter a ‘‘ tissue of absurdities,” to condemn his plan 
as ‘simply an pp ors and to characterise 
his reasoning as being ‘from beginning to end 
based on - most mgs: notions,” and as 
traying “‘ the greatest ible i ce of certain 
mackie truths, vhick a thonght hltbente were 
well understood by the merest tyros in mechanical 

" This is, no- doubt, all, very-“+ smart,”and 
calculated to show bow immensely the. writer in 
The Engineer ia Mr. Bessemer'’s superior in scientific 
know] ; but at the same’ time—when it is con- 





any pocenns geligeg ced his 





sidered that the latter gentleman has not published 


; but a 
urged that in thus treating the 
of Mr. Bessemer's well-kuown. | , 
certain lack of not often, we. are 
say, met with in the acientific press; but i 
as questions of courtesy are not likely to 
our contem , we will say nothing furth 
this head, ‘The fact of Mr. ; 
described his plans is not found by 
porary to be any obstacle to their 
py gap engi Mr, payee 
that, by the arrangement poses to ¢ 
he anticipates being able to beimeet to the bul 
velocity approximating to that at which the steam 
used would flow into the atmesphere—or, say, to 
give a velocity of 1600ft. per second, with steam 
of a pressure of 150 Ib. per square inch—the writer 
in our pony cing straightway assumes that the 
ballets are to be blown through a tube by the 
steam of 150!b. pressure, and he devotes consider- 
able space to proving the impracticability of a plan 
which exists only in his own imagination. Even in 
these calculations, however, a mistake occurs, 
contemporary considers the case of a 32, lb, shot, 
which is to have a velocity of 1600 ft. per second 
imparted toit while traversing a bore 2] ft. 4 in. long, 
and, taking the time occupied by the shot in tra- 
versing this length as J; second, he caleulates the 
force which would have to be applied to it to im- 
part the necessary velocity, to be 120,000 lb. But 
inasmuch as 1600 ft. per second is to be the final 
velocity of the shot on leaving the bore, its mean 
velocity would be but half this, and 4, not 5, of a 
second would be occupied in traversing the bore, 
the pressure required being thus 60,000 Ib., not 
120,000 Ib., as stated by our contemporary. Our 
contemporary next goes on to show —to his own satis- 
faction, no doubt—that if steam at 1501b. pressure be 
used, a barrel 240 ft. long would be needed to enable 
the required velocity to be imparted to the 323 Ib. 


*| shot, a very amusing statement, no doubt, but one 
5} which has nothing whatever to do with Mr. Besse- 


mer’s plans. The fact is that our contemporary, 


1} having no notion of what those plans are, has fallen 
2|into lamentable errors, and has made assertions for 


which he had no foundation. When the proper 
time comes, we hope to be able to lay before our 
readers an account of Mr. Bessemer’s invention as 
it really exists, and meantime, without in any way 
entering into the details of that gentleman’s plans, 
we may state a few facts concerning them. In the 
first place, it is certain that the British public did 
not require Mr. Bessemer to tell them—and Mr, 
Bessemer had no desire to tell the British public— 
that bullets could, after a fashion, be blown through 
a tube by admitting a jet of steam behind them; 
and it is equally certain that this same public did 
not require The Engineer to inform them that so long 
as the pressure of steam used was but 150 lb. 
square inch, such a method of propelling bullets 
would be totally ineffective for military 7 gan 
Jacob Perkins, many, many years ago, did pro- 
bably all that is to be done in the way of driving 
bullets out of a barrel by the direct application of 
steam behind them; and, working with steam at 
very high pressures, he obtained results of a satis- 
factory kind. 

Mr. Bessemer’s proposal, however, is some- 
thing far more than a plan for blowing bullets 
through a tube. By the arrangement he has de- 
signed, each bullet is put ually into motion, 
and any reasonable amount of time—say, half a 
second, or even & second—may be ied in givin 
it its maximum velocity. More than this, a dozen 
or twenty bullets may all be in course of accelera- 
tion at one time, and Mr, Bessemer informs us that 
he sees no difficulty in eae them at the rate 
of 1000 per minute, the di , it must be re- 
membered, taking place through a single barrel. It 
is difficult to realise perfectly what the effect of such 
a leaden stream as this would be; but some idea 


may be formed of it by considering that if the}. 


bullets were }iin. in diameter (the size hitherto 
used by Mr. Bessemer), and if the gun had a slow 
traverse given to it during ite disc! , 80 that the 


be- |Successive bullets sh fall on a line of fencing 


like the teeth of a saw, each one just clear of the 

hole made by its predecessor, then one minute's dis- 

charge w serve to make a clean cut through 

about eighty feet of such fencing. 

What vel Mr. Bessemer 
to bullets by the aid of 
steam at 150)Tb, pressure, we are 

to state, as no experiments with that 


& | which even our contem 


may be able to im-|i 


his a) worked | i 
pparatus 
pressure of 








been carefully prepared from one of these flattened 


bullets now in our possession —a cirele 
showing the original size of the bullet being also 
added for the purpose of comparison. 

‘The writer inour contemporary makes a re 
of the vast boiler power which he asserts would be 
required to work Mr, Bessemer's steam gun. Kindly 
stating that the maximum rate of firing would be 
seventy-five bullets per second (or 4500 per minute !), 
our contemporary goes on to calculate that to supply 
such a stream a boiler of 160 horse power would 
be required. Mr. Bessemer, however, does not pro- 
pose firing 4500 bullets per minute, but only 1000, 
and supposing for the moment our contemporary’s 
calculations to be correct, we should at once see 
that the 160 horse boiler would have to be reduced 
to a 354 horse. In reality, however, the calculations 
of the writer in our contemporary are zof correct, 
and if he examines them he will probably find how 
greatly he has over-estimated the rate of discharge 
obtainable under the circumstances he poses. 
or gar wos fa in fact, his errors counterbalance 
each other, and a boiler of nearly the size he 
mentions would probably be required for firing one 
thousand 2 oz. bullets per minute with an initial 
velocity of 1600 ft. second. There is, however, 
no reason why such a boiler should be unwiekly. An 

locomotive boiler worked with a forced 
draught equal to that which it has in o: work 
Poul yopeily bvigioesis more than 160 cubie feet 
of water per hour, while a steam o- of very apr 
defensive power could be worked by the boiler of 
an ordinary traction engine. It is, indeed, the 
great feature of Mr. Bessemer’s plan that it pro- 
poses to utilise for military p 8 boilers al- 
ready in existence, and there can be no doubt that 
if his gun is as successful as if promises to be, there 
will be placed in the hands of the nation a weapon 
acknow “would 
constitute a most valuable addition to the strength 
of any army,” and which in the event—long to be 
deferred let us trust—of an invasion, w con- 
stitute a means of defence of which the value can 
scarcely be over-estimated. 
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to appear in the police court to answer for the 
offence. By a happy coincidence the gentleman 
before whom the culprits were brought was—Mr. 
Paget. Not he of Steam-Road- ing - Limited- 
Lisbility-Com y renown, but the esteemed magis- 
trate of the Police Court. But though 
ibly these two gentlemen had no personal know- 
oie of one another, the opinions of the former 
coincided precisely with the views held by the latter. 
Not that there is the merit of originality in these 
views; they are merely the expression of common 
sense, backed by experience gained by simple obser- 
vation. But though Mr. Paget was of opinion that 
‘the use of steam rollers should be —— and 
not put down,” he knew “it was highly desirable 
that the regulation as to the hours” when steam 
rollers may be or may not be employed in the 
metropolis, should be observed. Therefore he had 
no choice but to point out that the Act framed some 
years ago, and before steam road rollers were con- 
structed, might for the present be to some extent an 
obstacle to their use. Meanwhile, as the police 
officers had somewhat inconsiderately arraigned the 
wrong men, the case was postponed for a week, that 
a summons may be served upon the Poplar parish 
surveyor, who is responsible for the offence, if offence 
it be 
Pending the termination of this matter, how- 
ever, a few remarks may ngt be out of place with 
regard to the working of the Act upon the use of 





steam rollers. Previous to 186] the vexatious op- 
position of Local Boards and turnpike trustees, 


had together checked the efforts of all the earlier | 
advocates of steam locomotion upon common roads : | y . 0 
|the power of petty authority vexatiously to inter- 


but in those times attention was paid almost ex- 
clusively to the practicability of building self-pro- 
pelling vehicles for passenger traffic, to the exclu- 
sion of those uses to which, during the last fifteen 
years, road locomotives have been gradually put. 
In 1861, therefore, an Act for regulating the use of 
locomotives on common roads was passed, which 
dealt especially with the matter of tolls, and re- 
stricted the extortions that had previously been 
practised. 

But it is the Bill of 1865 that affects principally 
the interests of traction and other road engines, 
and it is under the shadow of this Act that a restric- 
tion has been laid upon the services of the road roller 
in the Poplar parish. ‘The whole tenour of the Act, 
while it encouraged the employment of steam-pro- 
pelled engines upon common roads, wisely limited 
the weights and speeds of such engines, leaving a 
large margin of authority with Municipal Boards to 
regulate still further the speed, and also to assign the 
hours during which such locomotives may be allowed 
to pass through the streets; and it also provided, with 
a view to the probable progress of this branch of 
engineering, that modifications may be made from 
time to time if required. Altogether the whole 
Act may be characterised as one eminently bene 
ficial to the cause in which this legislation was 
made, and it is simply a misdirection of its inten- 
tion that has led to the proceedings we have just 
alluded to. 

Clearly it was the object of those who framed 
the Locomotives Bill of 1865 that it should be con- 
strued in a liberal spirit, and it is also certain that 
the restrictions laid by the Board of Works as to 
the hours during which traction engines, with long 
trains behind them. should pass through the streets, 
were eminently judicious. Such vehicles and their 
followers form a serious impediment in the streets, 
as was quickly proved when an extended license 
was afforded them. 


Still it is very different with the road roller—a 


machine, which though it is steam propelled, has 


for its special object the improvement of the traffic, 


and can in no way form an impediment to it. It draws 
no vehicles behind it ; its course is limited to a very 


short distance, over which it travels to and fro, 


until—its duty completed— it moves to a fresh area. 


The s occupied is smaller than that taken 

an ordi horse roller, and though the speed wih 
which it over the ground is less, the time 
required for its presence in the street is shorter. 





On the other hand, the steam road roller is 
conform with all the requirements of the 
pp lepers aa snp eget dl are 
of sufficient width to of a Pays being barred 
against the traffic, as is usually « during ordinary 
street repairs. We do not t this out to show 
that any evasion of the law is possible, but we hold 
that such an engine whose duty is confined to 
travelling to and fro for such short distances, while 
at the same time it is fenced off from the road 
traffic, comes within the Act scarcely any more than 
do portable engines, which are constantly ee. 
in the streets by the Board of Works in all their 
large sewer undertakings. : 

Encepting, therefore, that these machines are 
steam moved, they do not in any way come under 
the Locomotives Act, nor indeed is it pretended that 
any of its clauses have been violated ; it is alleged 
that the rules of the Board of Works have been in- 
fringed. But the Board of Works have been really 
zealous in the cause of steam rollers ; they recom- 
mend them to the various parishes, they a 
appreciate their usefulness, and doubtless these 
engines would have been employed for forming the 
Victoria Embankment roadway, if the concrete 
formation had been strong enough. Finally, the 
Board of Works employed Mr. F. A. Paget to 
write all about steam road rollers for parochial 
benefit. It is not likely that with oidk saad 
evidence of a favourable opinion the Board would 
permit the continuance of any obstructive rules, by 
which the usefulness of the steam road roller may 
be interfered with. We take it that an alteration 
of the existing regulations had been considered un- 
necessary, or possibly the advisability of any change 
had been forgotten. 

The opinion of the Thames-street magistrate, as 
we have seen, corresponds entirely with that of the 
Board of Works, and we have no doubt that these 
paltry proceedings entered against the Poplar parish 
will be summarily decided. ‘They will, at all events, 
impress upon the Board of Works the necessity of 
exempting these engines from the same rule which 
apply to street locomotives, and so placing it out of 


fere with local works. 

There could be no danger of such a privilege 
being abused ; steam rollers are adapted to nothing 
but their special work ; they can be used only by 
the different district boards and vestries, which are, 
of course, more or less responsible to the Board 
of Works, and the only circumstances under which 
these rollers could be put to abnormal uses, would 
be in the event of a battery of them being pur- 
chased by a limited liability company. 

We shall look forward with some little interest to 
Mr. Paget's decision in this matter, and will, in con- 
clusion, note one other circumstance connected with 
the story, which goes to prove how far the local 
prejudices against the use of the roller have been 
removed ; the judicial proceedings taken against 
the Poplar engine have not prevented it from con- 
tinuing its daily useful task. 





THE SHERMAN PROCESS. 

Dvrine the past few years the iron-making pub- 
lic have had brought before them so many “ pro- 
cesses” for purifying iron or manufacturing it into 
steel, with more or less wonderful results, that the 
advent of a new process, unless it be one possessing 
more than ordinary claims to notice, has almost 
ceased to attract any general attention. Notwith- 
standing this, however, it is an undoubted fact that 
there is still ample room for improvements in 
our various methods of iron and steel making, and 
ecanpeave 4 is there wanted a means of turning to 

etter account the low class irons produced in many 
districts. Amongst the many workers in this field 
is Mr. J. Edwin Sherman, who has lately arrived 
in this country for the purpose of introducing here 
a ** process,” of which he is the inventor, and with 
which, it is stated, very successful results have 
already been obtained in America. Mr. Sherman 
has visited England at the invitation of our Govern- 
ment, conveyed through the British Legation at 
Washington; and the earlier trials of his process made 
by him since his arrival here were conducted at the 
— of the Lords Commissioners of the Admiralty 
and partly under the supervision of one of their 
officers. Before speaking of these trials, however, 
let us give what information we can concerning the 


“Sherman process” itself. And here we may ac- 
knowledge at once that this information is exceed- 
ingly scanty, so scanty, indeed, that had it not been 
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open 
January, and in the 
mean time its owner ers to keep its details 
secret. All that can said, then, is this: In 
applying his process to the purification of iron 
in the puddling furnace, Mr. Sherman melts the 
pigs in the ordinary way, and then, just at 
the moment that the “ boil” is commencing, he 
throws into the liquid metal a small et 
containing certain chemicals, of which he at 
present keeps the composition to himself. The 
effect of this addition is stated to be an increased 
fluidity and boiling up of the metal, and a rapid 
throwing off of impurities, thus enabling the iron 
to be more rapidly “ brought to nature” and ma- 
terially shortening the time occupied in the opera- 
tion of puddling. The dose of chemicals—or as 
it has been named by the men, “ physic” —is so small, 
and apparently so utterly inadequate to the results 
claimed to be produced, that it is not to be won- 
dered at that the whole process has been regarded 
in many quarters with confiderable incredulity, an 
incredulity which we believe nothing but an inspec- 
tion of the results actually obtained in practice is 
likely to remove. In applying the process to making 
cast steel in pots, the chemicals are placed in the 
crucibles with the iron; while in employing it for 
rendering common irons available for the Bessemer 
rocess, the ‘‘ physic” is by preference added to the 
iquid metal as it is being run into the converter, 
although it is stated that it may be placed in the 
converter itself, or even in the ladle from which the 
steel is poured. 

So much for the general outline of the “ pro- 
cess ;” and now fot the results which it is stated to 
produce. Mr. Sherman asserts that by his method 
of treatment he can “add materially to the value 
of the best pig iron made in this country,” 
while he also states that he can produce from 
the common brands, without admixture of higher 
class pig, iron which has been pronounced 
equal to “best best” Staffordshire; and that 
from cinder and other low grades of pig, each 
worked separately without mixture with other 
brands, he can by his process produce good mer- 
chantable iron of uniform quality. Further, he 
affirms that he can produce good tool and other 
steels of very high tensile stength and ductility. and 
of uniform quality from the common pig irons of this 
country. ‘These are certainly startling and appa- 
rently somewhat bold statements ; but the results 
which Mr, Sherman has already obtained warrant 
our regarding them with far more attention than we 
should otherwise probably be di to vouchsafe 
to them. Mr. Sherman, moreover, offers to prove 
the accuracy of his statements at any iron or steel 
works where the necessary facilities and a fair trial 
will be offered to him ; and inasmuch as the appli- 
cation of the process involves no alteration of fur- 
naces or general system of working, there is every 
reason why his process should be exhaustively 
tested. 

Mr. Sherman's first trials in this country were 
made, at the request of the Lords Commissioners of 
the Admiralty, at the works of Messrs. Vickers, 
Sons, and Co., of Sheffield, and consisted in the 
manufacture, by his process, of steel ship-plates and 
samples of tool and other steel, from common 
English irons. The plates were made from irons 
selectéd by Mr. Luke, the Chief Surveyor to the 
Admiralty, and, the experiments having been con- 
ducted under his supervision, the plates were 
stam by him, and sent to Chatham Dockyard 
for the purpose of being tested. The results ob- 
tained were very satisfactory, the samples show- 
ing a tensile strength of 36 tons per square inch 
of original section with an elongation of from 
1} in, to 1}#in. in a length of 6in. The breaking 
strain calculated from the reduced area at the point 
of fracture was over 60 tons per square inch. Fur- 
ther samples of these plates, which were 7 in. thick, 
were bent double at a dull red heat, both with and 
across the grain, without showing signs of fracture 
while a piece was also bent double cold, with the 
grain, with the same result, and another piece was 
similarly bent across the grain with but very slight 
fracture. Another of Mr. Sherman’s samples tested 
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for the importance 


the object which the process 


at Chatham, was a 1} in. square bar of a tough class 
of steel, named by the Admiralty officials “ gun 
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metal.” ‘This bar proved to have a tensile strength 
of 59 tons 645 Ib. per square inch of sec- 
tion, and its e tion was 5¢in. in a of 
2ft. This bar was also bent double co/d without 
sign of fracture, and a portion of it forged down to 
= square, broke with a tensile strain, on the re- 

uced area, of 66 tons 840 Ib. per square inch, the 
elongation being 1fin. in 1ft. Another sample 
was a piece of tool steel which broke at 73 tons, 
755 lb. per square inch of original section. Tools 
of various kinds, made of this steel, were tested at 
Chatham with most satisf results. ‘The various 
samples of which we have spoken, as well as those 
to which we shall refer hereafter, were, we may 
mention, exhibited by Mr. Sherman at the recent 
quarterly meeting of the iron trade at Birmingham, 
and much attention was attracted by them. Al- 
together, about fifty samples of various kinds of 
iron and steel produced by this process were shown. 

The application of the ‘‘ Sherman process” to the 
production of steel by the Bessemer process from 
common brands of iron has been tested at Messrs. 
Lloyds, Foster, and Co.’s works at Wednesbury 
with promising results, but the trials were not suffi- 
ciently extensive, nor are the data in our possession 
concerning them sufficiently detailed to enable us 
to speak of them with any degree of decision. Mr. 
Sherman is, however, we believe, now conducting 
some further trials at Sir John Brown and Co.'s 
works at Sheffield, which will, we have no doubt, 
supply the information we desire. The possibility 
of purifying iron by the Sherman process has been 
tested at the works of the Darlaston Steel and Iron 
Company, near Wednesbury, under the supervision 
of Mr. E. T. Mainwaring, the manager of the works, 
and judging from samples now in our possession, 
and which, it is stated, have been produced from 
common brands of iron, the results are very satis- 
factory. In this case, however, as in the case of the 
experiments at Messrs. Lloyd’s, we should prefer 
waiting for more definite information as to the pre- 
cise nature of the pigs treated before offering an 
decided opinion on the value of the results obtained. 
At the Darlaston Works, also, a few ingots of cast 
steel have been made from the puddled bars pro- 
duced by the Sherman process, and this steel has 
been found to make good tools capable of standing 
severe trials. One piece of this foo/ steel now in 
our possession has been drawn down at one end to 
} in. square, and this portion has been bent cold 
into a ring about 4 in. in diameter; while the other 
end of the sample has been split up for about 6 in., 
and then welded perfectly. 

We may now speak briefly of some tests, made 
by order of Rear-Admiral Dahlgren, at the Navy 
Yard, Washington, of some samples of steel manu- 
factured by the Sherman process at the works of 
Messrs. Anderson and Woods, at Pittsburg. These 
samples consisted of steel bars of various degrees of 
hardness manufactured partly from Juniata bloom 
ends; partly from 4% Juniata bloom ends, and 
Peru, Missouri; and partly from % Peru and 
Swedish iron. These samples gave tensile strengths 
varying from 95,747 lb. to 140,056 lb. per square 
inch, while the greatest elongation recorded (the 
elongation not being given in all cases in the official 
report before us) was 0.3in. in a length of 5.04in. 
A sample having a longitudinal flaw running through 
it, which had been made by melting down common 
scrap irons in a crucible, and drawing down the 
ingot to lin. square, broke with a strain of 
68,501 Ib. per square inch, while a piece of steel 
saw blade made by Mr. Sherman's process, and evi- 
dently of extreme hardness, is recorded as having 
broken with a strain of 220,900 Ib. per square inch. 

We have now laid before our readers the main 
facts in our possession concerning the Sherman pro- 
cess, and we prefer for the present to leave them 
without comment. We hope before long to be in 
possession of such analyses of pig iron treated, and 
of the products in the various stages of manufac- 
ture, as may enable us tospeak with oe authority 
on the value of the process, and of its future pro- 
spects—good or , a8 they may be —than it would 
be possible for us to do at present; and all we can 
say here, therefore, is that we trust that Mr. Sher- 
man may have a fair field for his trials, and that he 
may, before long, be enabled to lay before the 
public such complete data respecting his experi- 
ments as may at once enable iron and steel manufac- 
turers to correctly estimate the value of his results. 








Ratuways rs Vicronta—The Victorian (Australian) Go- 
vernment will accept tenders this autumn for the construction 
of a further length of 60 miles of the North-Eastern Railway 
of Victoria. The works of the first 56 miles of the line are 
proceeding satisfactorily. 











valuab instructive information which is | 2on-completion of —— in connexion with 
peculiarly seasonable at the present time, when the schemes, and the postponement of other 
all-im t question that shall decide the future 
railway development of India is so shortly to be | Some interesting details are available with refe- 
arranged. And it is only by being made acquainted | rence to the condition of trade in the Lower Pro- 
with the trade, the a the resources of | vinces for 1868-69. The total value of exports and 
the various districts ia that we can arrive at a | imports for that time was 2,099,813/. in excess of 
conclusion as to the advisable extent and direction | the previous year. This increase was due princi- 
of the new system of railways proposed for con- to the free export trade, which increased to 
struction 627,810. In Me ot and imports pa: duty 
The following Table shows concisely the area, the | the excess was 962,683/., while in the of free 
population, the revenue, and expenditure of the | imports there was a — off of 490,680/. Of this 
various divisions which, together, make up the | sum 310,000/. is accounted for ta com e 
Indian Empire : absence of machinery imports, w. er item 
Net revenue 
iia Area—square ’ for Total al 
Name of territory i Population : Ag expenditure Surpl Deficit. 
Lower Provinces ... ...| 240,000 40,000,000 13,829,297 8,840,875 
The North-West Provinces} 83,687 30,000,000 5,184,515 2,314,411 2,870,104 
Oude ie Siete gas an 11,231,000 1,228,280 620,248 708,082 
Central Provinces... 111,121 10,168,000 764,455 875,596 er 111,141 
Panjab 102,000 17,598,000 2,978,513 1,920,609 1,051,904 
Mysore eee 27,000 4,000,000 1,087,827 1,166,913 +e 79,086 
Bt a nw a eee 2,250,000 804,900 708,700 
Madras Presidency _—...| 124,250 27,000,000 6,464,465 5,565,647 908,981 
Bombay Presidency & Sind| 140,827 14,000,000 7,687,954 6,640,611 
British Burmah ... — ...! a ; 1,098,409 727,77 870,638 























First in importance, in extent, in population, 
and in resources, are the Lower Provinces, 
conquered by Lord Clive, and ruled by the 
Lieutenant-Governor of Bengal. On the west and 
north they are bounded by the Central and North- 
West Provinces, the Indore Agency, Nepal, and 
Bhotan ; on the east by Burmah, and on south 
by the Bay of Bengal. The Gan and the 
Brahmapootra, the one flowing from the west, the 
other from the east, meet together on the north- 
east of the Presidency, and spreading out from the 
vast delta known as the mouth of the Ganges, and 
it is this territory which is occupied by 
proper. On all sides of this district, except on the 
south, stretch various territories, some of them in- 
dependent : on the south-west Orissa, on the north- 
west Behar, and, lying between them, the old 
‘* south-west frontier,” a wild, uncultivated coun 
with primitive inhabitants. To the north-east is 
Assam, to the south-east Chittagong, and in the 
north a native and dependent state called Cooch 
Behar. The whole of this vast territory is 
rated into fourteen divisions, of which eight, 
up again into thirty-six districts, managed by a 
magistrate and collector, are under the control of a 
commissioner. The remaining six districts are di- 
vided into nineteen deparanents, the whole being 
in the charge of three commissioners with their sub- 
ordinate officers. Passing over the statistics re- 
lating to the administration of justice, a few figures 
may be given of the extent and cost of the police 
establishments, the duties of which are far more 
comprehensive than is understood here. There are 
five classes of police. 1. There are 25,910 main- 
tained at a yearly cost of 419,000/., whose special 
duties are guarding of the frontier, the roads 
and rivers, and the protection of the salt dues; 2. 
There are 6322 municipal police, costing 48,500/. per 
annum, who correspond to the English notions of 
such officers ; 3. The railway police, of whom there 
are 692 maintained jointly by Government and by 
railway eee ey or one-fourth by the former, three- 
fourths by the latter, the total sum being 11,7004. ; 
4. There are native village — numbering 
188,223, and costing 361,785/. ly, there is a 
select body of ials, whose duties are confined 
chiefly to the detection of attempts to evade excise 
duties. 

In 1868 the total income of the Calcutta Munici- 
—_ was 282,500/, its expenditure 265,500/. ; and 

uring the five years following the sanction of the 
Caleutta Municipal Act, July, 1863, the whole re- 
venue amoun to 1,422,200/., and the outlay 
1,375,168/. In the twenty-four Mofussil towns, 
whose income for 1868, inclusive of a balance from 





the previous year, was 7 egy eye were 37,2607. 
spent u municipal works. total expenditure 
pagent a in Bengal, the year 
1868-9, was 1,200,000/. Of this amount there were 
spent upon £ 
———— ws es ome te 455,000 
i aa oe 5g ge 
works one Son ve 90°00 


ore Ad ore ore 36,000 





upon her own resources for 

The North-Western Provinces formed in 1803, 
stretch from the Himalayas on the west to Nepal 
on the east, and include the Kumaon Hima- 
om with eng manger Ayn 
‘orest growths, the plains which lie each side of the 
a and the Jumna, both to the north and 
south, and Ajmeer. Great rivers rising in the 


. provinces are emi- 
nently agricultural ; of the total area of 23,360,000 
ter part lies under cultivation, and is 
tended by 18 out of the 30 millions of inhabitants. 

The extensive irrigation works constructed in the 
North-West Provinces have proved of the utmost 
benefit to the country. “ have placed the 
population to a great extent in a position, inde- 
pendent of the rain supply, and have already 
averted the national calamities consequent upon 
continued drought. 

No less than 1,432,373 acres were irrigated in the 
year 1868-69. Of this area 111,000 were devoted 
to the cultivation of rice; 589,000 to wheat; and 
466,086 acres to other grains, ‘The total area of 
irrigated land was 665,000 acres more than during 
the year 1867-68, and 45 per cent, in excess of the 
extent watered in 1866-67, which had, until last 
Rhee Bored: Nanye ve ge Sethe ony 

ndian irrigation, The chief of these works is the 
Ganges Canal, which, leaving the Ganges at Hurd- 
war, runs south for 80 miles, watering the districts 
between the river just named and the Jumna, through 
that of their course where they flow almost 
soasiie ee each other. Dividing into three braiches 
to the east of Delhi, it continues its route, two of 
the channels flowing ultimately into the Ganges ; 
while two others unite with the Jumna. The total 
length of the canal is 3694 miles, of which 654 
miles are the main channels, and 3040 miles are 
branches and distributing streams. ‘The total area 
irrigated by this amounted last year to 
1,069,081 acres, at an expenditure of 70,482/., while 
the gross income was 239,501/., or 76 per cent. more 
than for 1867-68. There was thus a net income of 
169,0002., or 14 cent. on the total expenditure 
of 2,340,0007. Eastern Jumna Canal irrigated 
during ‘he year 274,000 acres, 91,500 acres more 
than in the preceding year, when, however, there 
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taking afforded constant employment to a large 
number of persona, the daily average for the six 
months ending March, 1569, having been 4292. 
When completed, the tetal length of the Agra 
Canal will be 140 miles. Jt commences a short 
distance below Delhi, and will terminate at Agra, 
Besides these main irrigation canals there are in the 
North-Western Provinces several of lesser import- 
ance, of which the most important are the Rohil- 
kund Cagale, 185 miles long, and the Doon Canal 
67 miles. Over 2,500,0001 had been expended 


upon irrigation works up to the end of the year} 


1567-68, and during the following year the profite 


amounted to 212.5421, equivalent to §.2] per cent. | 


of the total ny expended, 
Turning to the consideration ef public works, we 
find that out of the sums devoted to local and im- 


perial undertakings, an amount of 402,9)0/ was} 
devoted to military buildings, 211,450/. to agrical- | 


tural works, and 127.7291 to civil buildings. We 
find that the revenue from the forests chiefly in the 
districts of Kumaon and Gurhwal of the Himalayas 
amounted to 24,1547. 

Connected with the North-West Provinces we 
may briefly notice the province of Oude, lying be- 
tween the former and Nepal, and which passed 
under British rule in 1456, under the administration 
of Lord Dalhousie. I 
Belgium, and its eleven millions and a quarter of 
inhabitants give an average of 566 to the quare 


mile. Compare this with the population of Belgium, | 


the most crowded country in Europe, and having 
+40 souls per square mile. 

Forty-three sub-districts, or twelve main divi- 
sions, are administered to by four commissioners, who 
have to do with 14,033 square miles of land assessed 
at 1,255,259. 

In public works during the year 226,125/. have 
been spent: of which 99,535/, went to military 


works, 42,143/. to roads, and 408001. to public! 
| pailway ahd road traffic over the Ganges at Cawnpore, has 


buildings, The first surveys for an irrigating canal, | 
M. Heppel, M. Inst. C.E., the 


to water the territory lying between the Gogra and 
the Ganges, were begun in October. 
finished. ‘This canal will be fed from the water of 
the Sardah, a tributary of the Gogra. 


The Central Provinces, first placed under a} 


separate administration in 1861, oceupy an area of 
111,121 square miles, of which 82,860 miles are 
under British rule, and 28,26) square miles consist 
of fifteen feudatory states around Madras. ‘The 
Central Provinces are bounded on the north by 


feudatory states, administered by the Agent for | 


Central India; these states are Bhopal, Indore, 
Holkar, and Gwalior, and a number of small chief. 
tainships. On the west is Berar, and to the south 
the territory of the Nizam of Hyderabad, while on the 
south-east, between the feudatory states that fringe 
the borders of the Provinces and the sea, runs north- 
ward a strip of the Madras Presidency. This large 


extent of country thus enclosed is divided into four | 


ommissionerships, nineteen districts, and fifty- 


eight subdivisions. Of these Nerbudda and Jub- | 
bulpore lie to the north, Nagpore and Chutteesgwurh | 


to the south. 


The public works in the Central Provinces are } 
I 


separated into 17 divisions, grouped under four 
centres of management. The works, during the 
year, were principally military, and improvement in 
communications, the irrigation canals not having 
been pushed forward very rapidly. Altogether, 
526,926/. were spent out of 545,000/. allotted. Of 
this amount, 164,076/. were devoted to military 
works 

The reason why irrigation works have not pro- 
gressed rapidly in this part of India, is owing to the 
general absence of drought (in 1868, however, there 
was a lamentable exception to this rule). Culti- 


vators, therefore, will not acknowledge a necx asity | 


for purebasing water. This feeling is, however, 
gradually wearing away, and efforts are being made 
to establish a system of irrigation suitable to the 
more favourable natural condition of the country. 
The plan suggested for Government consideration 
is a system of irrigation supplied from reservoirs, 
and a second system which shall utilise the flood 
water of the various rivers 

The Godavery navigation works for the years 
1868-69, cost 97,700/. The object.of this under- 
taking is the removal of rock obstructions, which 
hinder the navigation between the cotton lands and 
the sea, and thua to render navigation at all times 
possible between the sea at Coeonda, and Chandah 
on the Wardah, a tributary of the Godavery. ‘The 
former of these streams sets the boundary between 


It is nearly twice the size of | 


1868, and are 


lextent of cotton country, receiving various tribu- 
| taries, and finally mingling with the Godavery. ‘The 
obstacles to be overcome are three in number, one 
jupon the Wurdah, and one upon the Godayery. 
| These barriers are all alike in their formation, con- 
sisting of lovg ranges of denuded rocks, filling up 
the river bed, and rendering navigation impossible. 
| The works of improvement consist partly in blast- 
| ing out this rocky bed so as to get sufficient depth, 
| but for the most part in making canals around the 
|obstructions, Ultimately it is hoped to carry the 
river navigation as far as Poolgaon, a station of the 
| Great Indian Peninsula Railway, at the point where 
it crosses the Wardah. One hundred and fifty 
miles below this place, the first barrier going sea- 
wards occurs. It is likewise the most formidable, 
being 35 miles long. 

The following Table gives the distances of the 
navigable streams and barriers on the whole course 
of 494 miles between the sea and the head water : 

miles. 
From Poolgaon to head of third barrier... 150 
Length of barrier... ooo oes oe 36 
From foot of third barrier to head of second 
barrier ose ade ont 
Length of seeond barrier : ind sed 
From foot of second barrier to head of first 
barrier exe bes ; oad wis 
“Length of first barrier wes ‘ ont 
From foot of first barrier vo Dhowlaish- 
warurb oe +. one «ee ore 
From Dhowlaishwarum to Coconda by eanal 34 
* 484 

It is about ten years since this work was com- 
menced, and as yet only the first, and least formid- 
able, barrier has been passed, 

(To be continued.) 


BRIDGE OVER THE GANGES AT 
CAWNPORE. 


A wrovuGut-1non trussed girder bridge for carrying the 


| beem designed by Mr. J. 
superstructure of which is now being manufactured in 


| England. 


The bridze will consist of twenty-three river spans of 
100 ft. each, and two land spans of 41 ft. each. The read- 
wary will be 9 ft. wide, and will be carried on the bottom 
flanges of the main girders, which will be braced together 
beth at bottem and top, so as to form in effect an open box 


girder. On the top of this girder will be carried a single | 


line of railway ; the platform is here carried out on each 
side about 3 ft. beyond the main girders, giving a width of 
16 ft. between the handrails. It is not our intention now 
| to enter at any length into the particulars of this bridge, as 
we are preparing engravings of it from drawings kindly 
placed at our disposal by Mr. Heppel. The object of our 
present notice is to describe an interesting experiment 
which we witnessed in connexion v ith this bridge on Friday 
| last, at the works of Messrs. Campbell, Jobnstone, aud Co., 
Silvertown, where the girders are being manufactured, 
This experiment consisted in illustrating the method to be 
adopted in erecting the girders of this bridge without 
| seaffolding, which embodies some novel points of detail, and 
| which was thoroughiy successful. It is of course no new 
| thing to build up the girders of bridges and to place them 
}in position either by hauling them over the piers, or by 
means of scaffolding. The novelty in the present case con- 
sists in the mechanical arrangement for travelling the 
girders forward from pier to pier indep-ndently of seaffold- 
ing, and which has been designed by Messrs. Campbell, 
| Johnstone, and Coe, who are the contractors for the iron- 
work of the bridge, 

The course to be followed in erecting the bridge will be 
to put the girders together on the Cawnpore bank of the 
river on roller bearings, and to move them bodily over on 
the piers into position. The girders are each 110 ft. long, 
and they are connected end to end in pairs, so that they 
will be continuous over two spans, Assuming one pair of 
these girders to have been built up and connected they will 
be carried on rollers over the piers to the opposite side of 
| the river and will cover two spans. When the next pair 
are erected they will be conveved into position by the same 
means, and so on until the last girder is placed. ‘This 
method of erection has been rendered necessary from diffi- 
culties which lay in ‘he way of building scaffolding out in 
| the stream. We may also further observe that the reason 
| why the work of construction will net be carried on from 

both ends simultaneously is that there are no facilities on 

the farther bank of the river for that purpo-e. The railway 
| works, too, would be retarded at both ends of the bridge 
| instead of at one end only, which is unnecessary, besides 
which the material would have-to be transported over the 
river, whilst by the present arrangement the ironwork will 
be received at the erecting shops from off the railway direct. 

In the experiment last Friday one pair of girders; pat 
together aa. they will be in the bridge, were traversed for 





| nearly the length of ove-half span with perfect facility. 


the Provinces and Berar, and flows through a large | The total length of the two girders is 220 ft., the depth 


Ihe line for which the structure is intended is | 
the Cawapore branch of the Oude and Rohilkund Railway, | 
lof which Mr. Heppel is the consulting engineer in England. | 


10it. Sin, the breadth over the flanges 12 ft, and the 
weight of metal in tiem 142 tons. At first these girders 
were resting on timber supports, the roller bearings being 
placed at a distance of 110 ft. from each other! “Each of 
thes¢ bearings cénsists of &@ grooved palley wheel, 19 in. in 
diameter, carried on the head of an bydraulic ram. On 
the shaft of the pulley wheel is fixed a worm wheel, which 
is actuated by a worm on a spindle set at right angles to 
the pulley shaft. Motion is given to the worm shaft by a 
projecting lever, which conuecis with the worm suaft by a 
ratchet arrangement. Thus as the lever is worked up and 
down the pulley rotates and carrics the girders forward for 
a given distance. ‘There are ten of these hydraulic ma- 
chines uxed on éach pier, five on each side, forming a half 
set, which are connected together temporarily at their bases, 
whilst the five levers are attached to a handle worked by 
the men exactly in the same manner as the manual fife 
engines. This method of working will, however, be saper- 
seded by a hand-wheel arrangement, whereby the travel of 
the girder will be made continuous instead of being inter- 
mittent, as at present. The total weight of the double 
girder being 140 tons, this weight, divided between the 
twenty rams, gives a burden of 7 tons to each ram to sup- 
port. This is much less than half the weicht each ram is 
calculated to carry, as they are provided with safety valves 
loaded to 18 tons. If, therefore, that pressure shoald, 
from aily cause, be exceeded in any one ram, it 
would at once give out, and the weight would be dis- 
tributed over the remaining tams. On the under side 
of the flange of each of the main girders is a rai) rolled in 
one with the lower plate, and which takes inte the grooved 
palleys. At starting the hydraulic pumps were set» to 
work, and the girders were raised sufficiently to admit of 
the timber intermediate supports being knocked away. . The 
operation of moving the girders forwards was then com- 
| menced by five men working at each group of five roiler 
bearings which were placed towards the front of the work. 
The rollers to the rearward were not worked, nierely acting 
as guides, and carrying the rear portion of the girders. 
The rate of advance made at first was jths of an inch per 
| stroke, or 1 ft. in 1$ minute=-40 ft. per hour, but this rate 
of travel fell off after a while to 10 in. in 1§ minute, giving 
jam average throughout of llin. per 13 minute. After 
| about 50 ft. of the girders bad been thus traversed forwards, 
operations were stopped, sufficient having been done to de- 
monstrate the thorough practicability of this mode of 
getting the girders.into position upen the piers. There was 
thus an overhanging length of about 100 [t., the deflection 
or drop of which was found to be only 10 in., showing that 
there is ample rigidity in the girders, some of the members 
of which, however, were temporarily braced to counteract 
the effects of any adverse strains. 

In considering the construction of these girders and this 
| method of dealing with them, it will be seen that the struins 
| to which they wiil be subject when in position are to a great 
extent reversed whilst being moved over the piers. For in- 
stance, when a girder has been travelled out from the first 
pier, and until it reaches the next, it will be in the condi- 
tion of a cantilever. In this state the strains in the dia- 
gonals become altered from those of tension into those of 
compression. To meet this change of strain, angle irons 
are temporarily bulted on to the inside and outside of some 
of the diagonals nearest each ead of each girder, by which 
they are enabled to act as struts. The central portions of 
the girders do not need this prevision, inasmuch as they are 
cross braced. After the girders have been placed in posi- 
tion, the angle irons are removed and returned to the erect- 
ing shop ready for use again. In like uisnver each set of 
hydraulic apparatus will be removed from under the girder 
as seon as it is in place and retarned to the working end of 
the bridge ready for the next pair of girders. The bridge 
in effect will form its own staging as the roller bearings will 
be picked up from the tail of the girder as it advances and 
leaves them behind. They will then be carried forward to 
the front end of the girder, and when it reaches the pier 
they will be placed upon it to receive the advancing struc- 
ture. 

Messrs. Campbell, Johnstone, and Co. deserve credit for 
the ingenuity of their arrangement and for the practical 
manner in which it is carried out. The experiments were 
witnessed by a number of engineers and o:ber gentlemen 
interested in Indian railways, and were followed by a 
luncheon on the works, at which Sir Joha Rennie presided, 
and complimented both the engineer and the contractors on 
the successful results of the day's proceedings. 








H.M.S. Monancn.—The Timea is responsible for the fol - 
lowing: “ Some time has now elapsed since the ocean-eruis- 
ing turret frigate Monarch was inclined at Port ih to 
ascertain the exact measure of her stability, and the caleula- 
tions made from the data then obtained have now been con- 
cluded and deposited with the department of the Controller 
of the Navy. It is reported that these calculations e 
the measure of the Monarch’s stability to be so much less 
than had been anticipated previous to this trial that it is very 
possible a determination may be arrived at to reduce the 
ne spars, remove the hurricane or spar deck, 
and redistribute some of the weights stowed on the turret 
deck, After the dreadful experi in these 


‘ perience matters gai 
from the pee ry the Captain, it is fully ex that 
ts First Lord 7* Adwiralty will Late vy tere a 

antiety as to t peor eenae B ewe ies of - 
sringlared ahd drined ships of Her Majesty's nary by maxing 
public the results of the calculations made from these incliu- 
ing experiments.” 

















Ocr. 28,°1870.] 








THE THERMODYNAMIC ACCELERATION 
AND RETARDATION OF STREAMS.* 
By W. J. Macquons Rasxuss, C.E., LID 
E.KSS.L, and E, B $y 


1. General Principle stated.—The object of this 1s 
to state in a more general and comprehensive form has 
hitherto been done to my a thermodynamic and 
hydrodynamic principle of which many particular cases are 
well known and erstood. That principle may be stated 
as follows : 

In « steady stream of any fluid, the abstraction of heat at 
and near places of minimum pressure, and the addition of heat 
at and near places of maximum pressure, tend to produce ac- 
celeration : be addition of heat at and near places of mini- 
mum pressure, and the ion of heat at and. near 
places of maximum pressure tend to produce retardation ; 
and in a eireulating stream the quantity of energy of flow 
gained or lost in each complete cireuit is equal to the 
quantity of energy lost or gained in the form of heat; and 
in the absence of friction, the raties borne by that quantity 
to the heat added and the heat abstracted (of which it is the 
difference) are regulated by the absolute temperatures at 
which heat is added and abstracted, agreeably to the second 
law of thermodynamics. 

2. Equation of the Flow of a steady Stream witht 
Friction —Let a steady stream of any fluid, whether liqud, 
vaporous, or gaseous, fow in @ suitable smooth passage a? 
channel without friction. At 4 ge point in the stream let v 
be the velocity, U the potential energy of attractive forces 
exerted on unity of mass of the fluid, s the bulkiness, or 
volume of unity of mass, and p the pressure. Then, by 
well-known equation of hydredynamics, we have 

vedu+dU+sdp=0, .... (1) 


r, in the integral form, 

ve . 

3 +U+ / #dp=constant ; o.0 (tA) 
that is to say, what each unit of mass gains in energy of 


2 
flow (denoted by =) it loses in energy of head, as the 


quantity U+/'s dp may be called. When the attractive 


foree considered is gravitation near the earth's surface, we 
have U=g«, 2 being the height above some fixed horizontal 
urtace, 

3. Thermodynamic Acceleration and Retardation.—Let it 
be supposed that a stream eomes from a place where the 
pressure is p,, and the potential energy of attraction U,, 
tiows through a place where the pressure is p,,, and the po- 
tential energy of attraction, U,, and finally arrives at a place 
sere the quantities p and U have their original values p, 
ind U,. Let the fluid be in the condition called adiabatie— 
iat is, let it neither receive nor give out heat. Then the rela- 

n between p and s is defined by the constancy of the 

1ermodynamie function 


“dp 
ob J chyplogr +x (+f gras: - (2) 


in which J is the dynamical equivalent of a unit of heat, ¢ 
the real specific heat of the fluid, 7 the absolute temperature, 
x (r) a funetion of r, which is nuil for substances capable of 
approximating indefinitely to the perfectly gaseous state, 
und will be omitted throughout the rest of this paper and in 
d eas " 
integral “” is taken on the supposition that s is con- 
at 

tant. Then at the place where the pressure is p,, the 
n each unit of mass is expressed by 


r? fr ’ 

Ya +1 Ut adp, . - (8 
ad oe Po 

the integral being taken subject to the condition that the 

thermodynamic tunction ? has a certain constant value. 

By the time that the stream has arrived at the place where 
U and p return to their original values, v also has returned 

) its original value v, ; and here there is no thermodynamic 
acceleration or retardation. 

But next suppose that at the place where the pressure is 
po each unit of mass has a certain quantity of heat either 
added to or abstracted from it, so as to change the thermo- 
dynamic funetion from @ tod’. That quantity of heat is 
expressed in dynamical units by 


Z 
J rode A pa 
? 


Let the return to the original pressure take place with this 
ultered value of the thermodynamicfunction. Then through- 
out this second division of the stream each value, p, of the 
pressure will have corresponding to it a value, 4’, of the 
ulkiness suited to the new vaiue of the therinodynamic 
function, and different from the value, s, corresponding to 
the same pressure in the first division of the stream. The 
r-lation between the change in the value of and the change 
in the values of ¢ is given by the equation 


pos 
dp 
b-h=Je hyp. log ™ f Pais . 
? ¢ 7 bot tt ©) 
At the end of the process the stream, on arriving at the 
second place where the pressure is p,, will now no longer 
return to the same velocity, but its energy of flow will be 
s of ; . fy: 3 v2 Py i 
ee te / vdpatt,f (s—s')dp (6) 
” ae . ey Po 
and there will have been on the whole a change of energy of 


flow to the following smount: 


energy of flow t 


ri—_#r? Pi = 
ttf 'G-v)dp ss 
3 Po 
‘hich isa gain or a Joss, corresponding to an acceleration or 
* Read to the British Association at Liverpool (Section A), 
September, 1870. 
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Then in the course of complete circuit made by a 
of mass of the fluid in that stream there is a in the 
energy of flow to the amount expressed by equation (7); and 
qonpling on:thatahangs the or a loss, there is on the 
whole a disappearance or a uction of heat to an equiva- 
lent amount, expressed by 


? Py y , 

Joint) dom ff (ems’)dp.  .  () 
¥ Po 

5. Examples.—Amongst particular cases of the thermody- 

namic Silention and retardation of ~4 


maximum : the draught of a furnace ; 
duction of in the ia regions where 
the ground is hotter than the air. 


i ee: nae Me ger ay of heat jr grrsiiswer ack gr 
maximum pressure : ing awa: atmospheric 
turb in regions where the pen colder than i 

Acceleration by the abstraction of heat at and near a place 
Seen panei ee eee 
@ jet of steam, being liq by the abstraction of heat, is 
enabled not only to force its way back into the boiler, but to 
sweep @ current of additional water along with it; also to a 
certain extent, the ejector-condenser. 

6. Retardation by Conduction-~The conduction of heat 
from the parts of a stream where the pressure and tempera- 
ture are highest to the pragives the oe stream where the 

ressure and tem ture are lowest, uces, according 
the foregoing principles, a gradual and permanent retarda- 
tion of the stream, independently of the agency of friction ; 
and this is accompanied by the production of heat to an 
amount equivalent to the lost energy of flow. 


NOTES FROM SOUTH WALES. 

Carpirr, Wednesday. 
The Welsh Iron Trade—The depression to which reference 
was made in last week's report as prevailing in the iron trade 
is increasing as time progresses, and the anxiety felt by some 

few of the ironmasters as to sufficient orders being i 
to keep the hands engaged at the various works fairly 
employed during the winter months is being participated in 

to all orders of an 
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foreign orders on makers’ books, operations at some of the 
works would by this titme have been checked to a large 
extent. The reports just to hand from the principal iron- 
making cotablichandinds still contain the gratifying intelligence 
that operations are going om with the usual regularity, but 
in some few instances the eon of the order books is not 
regarded in such a favourable: as could be desired. The 
general tone of the market is, however, of a hopeful character, 
and this probably is traceable to the opinion generally 
quteteainal by those connected with the trade, that ere 
there will be such a rush of orders from the Continen’ 
markets and Russian empire as will call into requisition the 
vast resources of the district. A large Russian order for 
railway fastenings has just been given to a firm in another 


same cause as delay the giving out of the contracts for the 
Continental markets. It is known to some few connected 
with the trade that there is a Russian order for nearly 
40,009 tons of rails ready for givingjout, and hopes are 
entertained that by far the largest portion will fail into the 
hands of makers in South Wales, and as they have hitherto 
transacted a large amount of business with Russian buyers 
there is every probability of the hopes entertained bein 
realised. A fair amount of business continues to be done wi 
Awerican firms, but the period of the year bas now arrived 
when clearances will for some little time be made principally 
to the Southern States. During the year 50,922 tons of 
rails have been sent from this port to New Orleans and 
7075 tons to Mobile for the line now in course of construction 
between the two places, and which is now nearly completed, 
but as there are several large railway works in and 
proposed to be carried out in the ic, there is 
every prospect of the American continuing large 
for some time to come. Owing to the unfavourable state 
j of the weather during the past week, the clearances at the 
local ports have been somewhat limited, only 1275 tons 
having been shipped at this port and 2929 tons at Ne . 
Of the iron shipped at this port 1000 tons were rails 
the works of Mr. RK. Crawshay for New Orleans, the 
principal part of the remaining portion being bar from the 
works of the iio Iron Company, for Messina. At New- 
port, the Ebbw ajo Ouapens vos oe tons of rails for 
Galveston, 830 tons for Pomaron; the Blaenavon Iron 
Company shippede 1668 tons of rails 
KR. Guest shi 889 tons of rails 
for Halifax. 
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| expected to be in the market at an early date on relaying 
; secount, and this tends to impart « healthier tone to the 


district, but the orders for rails are being held over from the i 








The Welsh Steam and House Coat Trade.—The quailty 
fees OS Ore eee during the past wee 
is smaller than it been for some tiune past, but this 
is owing more to the stormy weather has prevailed than 
to any material decrease in the The output at the 


collieries just at present is more than sufficient to meet 


by others. This no doubt is owing . 
magnitade for the Contigashal markets being beld in abey- chiro Soaiamapatiy ot nt soon os the westhos eoente 
ance, and were it not for the American and a few other | ™°Te and Caliinental mar) Prin ry eet ialiinae 


low, being easily made at 9s. ton, free on 
Se Pee erat Oo the drama to eutone te ho the 
hands engaged at the collieries employed about two-thirds 
time. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
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CHRIMES’'S APPARATUS FOR SECURING RAILWAY CARRIAGE DOORS. 
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THE DAVEY-PAXMAN BOILER. 
To rue Epitor or EnGinrenine. 

2 - ks : ~—_ Sim,—In your impression of October 14, I observed an 
: article on the Davey-Paxman boiler, in which you mention 
that it bears considerable resemblance to mine. But that in 
the former there is an important feature which in the latter 
is entirely wanting, viz., the contraction of tubes at bottom, 
and the umbrella-shaped deflectors on the top of them, which 
improvements ent the priming which would otherwise be 
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acquainted with my 

‘ore do not know the manner in which I overcome 

this difficulty, viz., by a simple cylinder of thin iron placed 

in the water round the firebox, which encourag.s a rapid 

upward circulation of water over all the heating surfaces, 

both of firebox and tubes, and provides a large annular space 

for the leisurely descent of the water to the bottom of the 

iler again ; the steam is thus brought rapidly to the sur- 

face of the water in small quantities, instead of being checked 
as in Mr. Paxman’s tubes. 

One of my boilers has driven a 26 ft. screw yacht all this 
summer, using nothing but salt water, and there is now no 
more scale in any of it than a thin coating of whitewash. 
This boiler is 24 N.H.P., and as the draught is forced by the 
engine exhaust, the heat of the fire is very intense, and this, 
combined with the use of salt water, is testing a small boiler 
very severely as to its lee ry scaling tendencies. 

his size of my boiler, of which 1 have now made a con- 
siderable number, will evaporate nearly 9\lb. of water per 
1 Ib. of coke, and with m4 18 square feet of heating surface 
will evaporate over 2001b. of water per hour, the engine 
working up to nearly 7 LH.P., and will drive the 26 ft. 
launches I am now having made 10 miles an hour. But it is 
searcely fair to compare the economic evaporation of this 
small size with Mr. Paxman's of 4 H.P., having nearly 
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Wiru the increased use of railways for what has been 


aptly named “ omnibus traffic,” there has naturally been a | Purpose’of allowing the required strain to be maintained, 


and permitting of the carriages approaching nearer to, and 
receding from, each other under the action of the buffers 


= 


from passengers endeavouring to enter or leave trains in 


1 Spay Steg) eames 


motion, and these accidents again have called forth many 
plans of a more or less practicable character for assisting in 
their prevention. The latest invention of this kind to which 
our notice has been directed is the arrangement for enabling 
all the doors of a train to be simultaneously secured, or set 
free, by the guard in charge, which has been designed and 
recently patented by Mr. Joseph Chrimes, of Close Villas, 
Merton, Surrey, and which forms the subject of the illus- 
trations we annex. Referring to these engravings, it will 
be seen that Mr. Chrimes proposes to place at the top of 
each door, D, a plate X (see detail views, Figs. 3 and 4), | 
having in it an opening to receive the lower end of a bolt, | 
J. This bolt passes up through the roof of the carriage, 
and is so formed at its upper end as to carry two small | 
pulleys, under and over which cords respectively pass, as 
shown. Each bolt is guided by a socket forming part of a 
small casting, S, which has also formed on it a couple of | 
standards, C,C, each carrying two small pulleys similar to 
those carried by the bolts. Two cords, A and B, extend 
along the sides of the carriage roofs for the whole length of | 
the train, the upper one, A, passing over the upper pulleys 
carried by each standard, C, and under the upper pulley of 
each bolt ; while the lower cord, B, passes under the lower 
pulley of each standard, C, and over the lower pulley of 
each bolt. The effect of this arrangement is that, when the 
upper cord, A, is tightened and the lower one left slack, all 
the bolts will be lifted, and the doors left free to be opened 
in the ordinary way; while on the contrary, when the lower 
cord, B, is tightened and the upper cord left free, all the 
bolts will be foreed down and the doors all locked. The 
raising or lowering of the bolts would be effected by the 
guard in charge of the train, who by means of simple 
winding gear in his van could unlock all the doors on the 
train coming to a stand ata station, and lock them again 


decided increase in the minor class of accidents —~¥4 
| 
| 
| 
| 





just as the train is about to be started. A weight, E, is 


and draw springs; and it is proposed, moreover, to bevel 
the lower ends of the bolts on their outer sides, so that a 
door can be shut—but not opened—after the bolts have 
been hauled down by tightening the lower cord. Of course 
such an arrangement as we have described would be pro. 
vided for each side of the train, each side being provided 
with independent winding gear. 

Altogether Mr. Chrimes’s plan is, we think, the best of the 


| kind we have yet met with. It is very simple, could be cheaply 
| applied, and with a few minor alterations of detail not affect. 
| ing the principle of the invention, it would, we think, prove 


successful in practice. One of its chief features—a feature 
which it shares with one form of Clark’s well-known con- 
tinuous brake—is that with a certain strain on the cord the 
pressure placed upon each of the bolts will be the same, 
however numerous these bolts may be, the only effect of in- 
creasing the number of bolts being that there is a greater 
length of cord to haul in each time the bolts are raised or 
lowered. If railway companies can be got toemploy such an 
arrangement at all we expect to hear more of Mr. Chrimes’s 
plans. 
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80 square feet of heating surface. I am now having one of 
4 H.P. made, and then I hope a similar trial of it to Mr. 
Paxman’s will be worth your time and attention. 
I am, Sir, yours truly, 
Tuomas Messencer. 
1, Kearsney-villa, Ewell, near Dover, Oct. 26, 1870. 


[We do not see how the cylinder of sheet iron placed round 
the firebox by Mr. Messenger can be considered to serve the 
same purpose as the deflectors fitted to the tubes of the 
Davey-Paxman boiler, the special object of these deflectors 
being to vent the water being thrown up by the rush 
through tubes. We shall be giad, however, to have 
further information about the 4 horse boiler of which Mr. 


Messen — and to witness the trials he proposes to 
poe ong J 





Toe Loss ov tae Carraix.—The Times announces that 
Mr. Childers is personally engaged in a searching investiga- 
tion into all the circumstances connected with the Captain, 
from the time of her being proposed to be built down to her 
loss; and also into all the measures — or adopted 
relative to the building of turret ships. results of this 
investigation, which must occupy some days, will be em- 
bodied in a minute by Mr. Childers, which will be made 
public. 


Messrs. Topp axp Macerzcor.—In our Notes from the 
North last week it was announced that the name of this well- 
known Clyde-side firm was to be cha or 
and cere, ane Ww. become a 
partner in new to say, an 

on the part of our correspondent. . Jaffrey has 
aken the general managership of Messrs. Tod and Mac- 
'e establishments, but he has not become a partner in 





, and the name of the latter has not been altered. 
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conducted away by the pipe, 


ged? 
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in a thin film, finally 


sage, d’, along which it returns to the side of the refrigerator 


from which it started. 
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Here it is conducted by the corre- 
compartment in the hollow cup, f to the passage, 
ly above that through which it has 


immediate] 


and thus it goes backwards and forwards 
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arranged in groups 
suitable tube plates. The ends of the tubes 
with chambers, a a, so arranged as to connect 


‘through the apperatas, which is tra- on 

wort or other liquid te be cooled. The | On the river si 
which the ends of the tubes communicate are | the bare stone. 
doors, as 


| As the time z, all 
shown, so that both chambers and eee of the << 
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tubes can be readily cleaned. The several groups of tubes | 


the water used for cooling passing over and under these | boulders of ved sandstone, Holes 

partitions alternately as it flows from one end of the appa- for the Pea of the water coat In. thes : 

ratus to the other. pile finally penetrated through 8 ft. of hardpan, 4 
oe oe 8 into loose sand. ; . es 


INSTITUTION OF NAVAL ARCHITECTS, |, None of the were Singtel: fir each ‘work. The 
Tur Council of the Institution of Naval Architects have | bucket should have been diccard entirely, and repleced by 
: : : eas | one long plough-shaped tooth, fastened to the — handle 
' y good sely with a view senting =? = material. ordinary 
accordingly (with the assistance of a Sub-Committee specially | r presents too much surface for penetration. 
a pointed for the purpose) Pre a list of subjects, which | vine cost heey, po ang bey material ontop was about 
they desire to submit to embers and fespsietes of the | ae 3.68 per hard material aid 
nstitution as questions on which they will be glad to receive | . 
powservac rob eh 3 for the Annual General Meeting in March, | Wibrae ane consuming 
1871. trust that this invitation will be kindly re-) ag ging was going on 
sponded to by the Members and Associates of the Institution | om mays of 
and their friends, and that the Transactions for 1871 will | back to.@mchors and logsdm 
thas execed, both in the number and value of the com- | 22‘. of easth; pearl 
munications, the results of any preyiods year. To prevent | ¥** placed with sufficient marginal space 
disappointment, it is requested that all guch communications | slaeed a Busing April, six air 
may be forwarded to the Secretary of the Institution not | placed in their a 
later than the lat March, 1871; the Council cannot other- | Were mamufactured by the Banleigh 
wise undertake to find a place for them in their programme | 4 ; ° we ; - 
of proeeedin, It would also be well that gentlemen pro- 1b ie two. sing ee pari x 
posing to such papers should announce their intention | +? ™ diameter. oa @ 
to the 8 as soon after Christmas as may be, in order | **° all so. compected that 
that he may be able to make suitable preparations for tho | 
meeting. In naming these subjects, it is by no means the | . 
intention of the Council to restrict gentlemen desirous of | in the i a 
reading pe on other matters, nor is it intended that the | 4 10im. main leads the air 
hist an exhaustive one. It has been thought better | ~”. 
to publish a short list at present, so that future lists may pre- | | © : : 
sent some distinctive features. | the enisgom. Self-acting 
Subjects for Papers. the air in case anything should 
1. The Armament of Ships of War. | air conductors have been 
2. The Construction Armament of Ships of War for | *mithand carpenter's shop 
the Protection of Commerce. blown by compressed air. 

3. The Construction of Vessels for Coast Defence. | to compress air to 65° for the 
4. The Effect on Naval Construction of Torpedoes or other “— rock drills in the 
Modes of Submarine Attack. Babncn: y 

6. On the Results of the best Modern Practice in Ocean | ™ings to work the dredges 
Steam Navigation, with reference to the latest Modern Im- | py Teady to hoist ‘-} . 
provemente—such as Surface Condensation, Superbeating, | “a ag om ee 
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Compound Engines, and the like; also the value of each of | be 
these taken separately, and especially the resulte of any ac- | 


" bs onl } i the cai int. A 
tual experiments to test this point. Pence bring a w : . 
6. On Economy of Fuel in Marine Engines, with detailed | tract had been entered into in the mean time with Webb and | 


results. | Bell to lay the ten additional courses of yellow pine timber, 
7. Op the Life and Cost of Maintenance of Merchant | *24 advantage was taken by them of the delay to put on two 
Steamships. | of the courses at Greenpoint, where the caisson was lying 
#. Composite Shipbuilding. afloat. 
9 The Design and Construction of Yachts. f Captain Megian 
10. On Legislative Interference with the Construction, | © - 8 
Stowage, and Equipment of Ships. the air-chamber — 
il. i Effect upon Shipbuilding of Lloyd’s Rules, the | by the V-shaped 
Liverpool Rules, and the Rules of other similar Societies for | This inflation was 
the Classification of ~y and on ships not classed. | was only a foots 
12. On Methods for 


ze 


i 


roper Strengthening of Ships of | of the caisson, 

extreme Proportions, and - Whe Precautions necessary to | °#!8son was 
insure their Safety at Sea. | Adouble 

13. On the present State of Knowledge of the Strength of 
Materials as applied to Shipbuilding, with especial reference 
to the use of l. 

14. On the Masting of Ships, and on Iron and Steel Masts | of 
and Yards. 

15. On the Disposition and Construction of Balkheads, 
and on their Attac t to the Sides of Iron Ships. 

16. On the Prevention of Fouling of the Bottoms of Iron 


Shi 
1b On Machines for the Economising of Labour in the 


Bach ture wae 
, course 

of two piles, wi 
ed—the amount of | 
to over 100,000 cubic feet. 
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Construction of Shi 
18. On the Use of Machinery for Economising Labour 
on Board Ship, whether Merchant Ships or Ships of War, 
and whether for Loading or Mancavring. 
19. On Telegraphic or other Communication of Orders on 





sections of water shaft, as well as the air 
r air connexion 

are igh, and 6 ft. Gin. 

Heads of cast 


where the caisson is com ively free from water. As the 
does not readily sink into the hard soil it is expected 
that there will always be some water. Since the edge of the 
shoe is rounding, it allows the air to blow off before the 
level of the water has reached the lowest limit ; this is caused 
agitation in the level of the water inside, 
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i i the caisson. The stone 
setting keep uniform pace with the excavation, and 
by the ti desi int is reached, the masonry will be 


ing algiut 5800 Ih, or 165 Ib. to the 
; material that the foundation below 
low-water mark will concias. 
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LITERATURE, » 


P Mobile ; or a History of the Search for Self- 
ineteenth | j 


‘otive Power, from the Thirtegnth to the Ni 


Century. Illustrated from various ggg sources, 
, , numerous 


in papers, csengs, 

font peieenenary Eesay. 
ENBY og With a 
don: E; and F. N. Spon. 


an 
he. Second Lon- 
published the 


(EB A. iF 4 
NINE Mr. H 
first orice ot i @ Pespetila Mobile a book con- 
taining accounts, collected with much trouble and 
perseverance, of a vast number of those visionary 
schemes upon Which so many men have wasted 


their time and energies during the past few cen- 
turies ; and we have now us a volume in 
which the same author sup his former 


work, not only by accounts of more recent me- 
chanical—or, to = more. truly, xzmechanical— 
absurdities, but by of contrivances. 


of earlier date than those Tn The | 


book is one possessing an intetest peculiar) its 
own, and it is one which, aceording to the light 
in which i is read, contains much that will 
enco | Or much that will dishearten those 
who Seles in the general enlightenment of the 
present day, and those who, by assisting in the 
spread of edu have endeavoured to clear 
away the ay nop cre and to substitute true 
know or the mystifications formerly accepted 
in its place. It is undoubtedly disheartening to 
find that, during the years 1860 to 1869, inclusive, 
there should have been taken out, in this country 
ts for perpetual mo- 


alone, upwards of ighty 
tion; and especially i Freptiting to notice that 
numbers of these patents have been taken by men 


who, from their position in life, must necessarily 
have received a fair—if not, indeed, a _first-class— 
education. On the other hand, however, it is satis- 
factory to know that whereas in former times there 
were numbered amongst the searchers after “‘ per- 
petual ” motion men of high standing in their pro- 
fessions, we find now-a-days that these aS ae 
inventors are, with rare exceptions, “ nobodies,” or, 
in other words, men who, if their names did not 
come before the public in connexion with some 
absurd scheme or other, would never come before 
the public at all, There is certainly some consola- 
tion in this, and it is equally satisfactory to notice 
that even by the unprofessional portion of the 
public, schemes for perpetual motion are, in the 
main, now received with the incredulity and con- 
tempt they so heartily deserve. 

In the introductory essay to the volume before 
us, Mr. Dircks justly observes: ‘‘The present 
century is rife in the reproduction of patented 
blundering, serving only to prove the ignorance and 
mental imbecility of a certain class of infatuated, 
would-be inventors, whom no history can teach, no 
instruction reform, nor any amount of mechanical 
mishaps persuade to abandon their folly ;” and in a 
later pese he adds: ‘“‘ We can make every allow- 
ance for errors ressome ¢ from the limited means of 
information possessed by the general public, even 
until late in the eighteenth century ; and can view 
with curious eye the models and drawings of early 
artisans. But no apology can be offered for the 
abortive, ridiculous projects which are a discredit to 
the present age, enlighteued as it is in all mechanical 
constructions ; and the time has arrived when the 
infancy of mechanical scheming in impossibilities 
should be laid aside, or left as amusements 
for youthful amateurs. There is something la- 
mentably degrading, and almost insane in pur- 
suing the visionary schemes of past ages with 
dogged determination, in paths of learning which 
have been investigated by superior minds, and with 
which such adventurous persons are totally unac- 
quainted.” With these observations we cordially 
agree ; and we are glad to notice that throughout 
the volume before us, the author forcibly denounces 
the utter absurdity of the plans it is his task to 
describe. 

Leaving generalities, however, we must lay before 
our readers some account of the contents of Mr. 
Direks’s book. Commencing with the introduct 
essay, from which we have already quoted, and whic 
contains some interesting anecdotes illustrative of 
the firm hold which that ignis fatuus “ perpetual 
motion” acquires on the minds of some men, the 
author goes on to consider some of the early schemes 
for perpetual motion not noticed in his former 
work. Mr. Dircks informs us that the earliest 
scheme of the kind of which he has been able to dis- 
cover any record is that of Wilars de Honecort, an 
architect of the thirteenth century. The plan of 
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The next inventor whose 
volume under notice are those of 

Vinci, the celebrated painter, who was born 
tad died in 1519, cad wha reara. to 
considerable time on th® hopeless pn "i 
we have notices of the seh 
torio Zonca, Gaspar Scho 


mius, John 


ome (the astronom 
ourished in the fifteenti 
turies, and it is in 


second ¢ Mr, ok 
soeereson of va - inventior 


of Jean Ernest Elie- an whose 
Sharan arenas 
Orffryreus and his sensible nd of Dr, 
John Kenrick, who & few years later— 


and who was described by Johnson as peeing a 
faculty which made him Debi without making hi 


The next eight ch 
contain particulars 
schemes, and more or less extensive abstracts of 
papers relating to the subject drawn from patent 
specifications, early volumes of the Philosophical 
Transactions, and of the proceedings of the Paris 
Academy of Sciences, early and recent scientific and 
other books and journals, and various miscellaneous 


sources of information. Many of the facts recorded | of 


in these chapters are of very considerable interest, 
and we direct the special attention of those 
who are inclined, even in the present day, to 
waste their time and substance in the pursuit 
of a shadow, to the plain and sensible essay 
‘On the Relation of the Laws of Mechanics to 
Perpetual Motion,” by Jeremiah Day, the late Pre- 
sident of Yale College, which appeared some years 
ago in The American Journal of Science and Art, and 
which Mr, Dircks has reproduced ix extenso. Another 
and much older paper, also reproduced by Mr. 
Dircks, is that entitled “ An_ account of some Ex- 
periments shown before the Royal Society ; with 
an inquiry into the cause of the Ascent and Sus- 
pension of Water in Capillary Tubes,” by James 
durin, M.D., which was publi in the Philo- 
sophical Transactions for the years 1717-19, and 
which will be read with interest, not only as one of 
the earliest—if not indeed the earliest—investiga- 
tion of the action of capillary tubes, but also on 
account of its containing a complete exposare of 
the , false principles on which there have been 
founded a number of so-called perpetual motions 
dependent for their action upon the presumed 
powers of capillary attraction. 

Mr. Dircks’s last —— is principally a record of 
the patented ‘ilies of the nine years which have 
elapsed since the publication of his first series of 
‘* Perpetuum Mobile ;” but it also contains accounts 
of inventions patented earlier in the present cen- 
tury, but of which notices had been omitted from his 
former work. Amongst those who have displayed 
their ignorance during the past decade by the 

atenting of absurd schemes we notice the name of 
Boutet, of impossible-bridge-building notoriety, 
and who, in 1860 and 1861, patented some “ aéro- 
hydraulic” motors, almost as wonderful and —_ 
as absurd as his proposed Channel bridge. e 
regret to notice, also, amongst those with whom 
Boutet is associated in the work before us, the 
names of many men whose general knowledge 
should have protected them from “tine per- 
petual motion schemes, and who, we sh think, 
must be heartily ashamed of the companionship in 
which their vagavies have placed them. 

No more striking illustration of the vast differ. 


ence which exists between mere ingenuity real 


mechanical skill could, we think, 

that afforded by the perusal of a volume like ** Per: 
Mobile.” ) - Des ey oars oe 

i of perpetual motion as ‘a history 

fool-hardiness of either half-learned or otherwise 

totally ignorant persons,” and all who are worthy 










Mr, Dircks on the 


must add a word for the publishers, who have 
brought out the volume in a neat style well worthy 
commendation. 





The Elements of Practical P ice. ©=By Exaas A. 
Davrpsow. London, 1870: Cos Poti, and Galpin. 
Mr. Davinson’s name is so well in connexion 
with Messrs. Cassell and Co.'s useful technical 
manuals, that no further proof is needed of the 
nop ‘a this sere than the author's keg 
upon itle page. It forms a natural sequel to 
* Linear Dra .”’ the study of which is essential 
to gain a knowledge of the construction of geo- 
metrical fi ore the student commences the 
more involved problems of perspective. For the 
same reason the treatises on projection also take 
a So order that the pupil's mind may 
become liarised with the trae forms of objects 
the parallel lines of isometric ol 
jection, before he attempts to lay them out in 
perspective. 


¥ steps Mr. Davidson takes his student 
sreat the ftaaiten of the Chau tngle' Se the pro- 
jection of figures at first elementary, afterwards 
more difficult, then through simple combinations of 
different forms Sy enggse familiar objects, until 
he takes leave of them with a brief chapter on the 
projection of curves. The of many years’ 


as conveyed 


opportunities of learning how to convey the - 
mation he desires to impart in the simplest and most 
effective manner, and we believe that no student will 
read his book in vain. We can cordially recommend 
it as being h so far as it goes, and we would 
recommend its being followed by another treatise 
investi the subject still further. Such a book 
would be well received by It is of course 
too much to expect that, in the limits of a 
small and cheap book, such as this manual is, any 
es of drawing are given which the student 
can follow ; the diagrams are merely exercises for him 
to work out, it bemg assumed that he has already 
learnt the use of the drawing pen and compasses. 
Tae Omans Brrvor.—The work for Sein Diten is 


rapidly, and it is the expectation 
fn charge thatthe tridgo will bo ready for the of 
i year. foundations consist of 








teaching of pupils has given Mr. Davidson — 
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PACKING MACHINERY AT THE WAREHOUSE OF MESSRS. COLLIE AND CO., MANCHESTER. 
CONSTRUCTED BY MESSRS. E. T. BELLHOUSE AND CO., ENGINEERS, MANCHESTER. 
(For Description, sce Page 327.) 


CAMARA 








AN INDIAN SEWAGE FARM. 


It would seem that the @ystem of sewage irrigation has 
been introduced into Madras, with every prospect of its 
turning out a financial success. The sewage farm con- 

about 37 acres of land ; but of these only two are at 

present under cultivation. The land came into the - 
sion of the Municipal Commissioners early in June, 1869, and 
operations were commenced before the close of that month. 

¢ site is an old swamp, where water used to collect and 
remain stagnant for weeks together, the ground not being 
more than four feet above sea level. The soil is said to 
be as bad as it can be, consisting of a stiff clay, mixed 
with much salt and a little sand. After being dug out and 
exposed to the sun, the clay splits up and sand is readily 
washed out by a shower of rain. It.was necessary to raise 
the land before cultivating upon it. For this purpose tanks 
were dug here and there, and the earth taken out of them 
was to raise other ; the tanks receive the rain, 
which is further kept the ground by an embankment 
round the land. The sewage at present used comes from the 
Perambore Barracks and a village hard by, and amounts to 
about 5000 gallons in the day. It is run off morning, noon, 
and night, and is exha in about half an hour, flowing 
easily, and rapidly losing all smell. By the method of culti- 
vation at present followed a bed two or three yards wide by 
six or eight long is made, and sewage allowed to flow into 
it for two or three or four days. In a couple of days the seed 
is planted, and when the plants are sr y are occasionally 
fostered with sewage. Any sign of bleaching is re; as 
an index to the necessity of stopping or diminishi 
supply of sewage. That which grows best is of the same class 
as in Dupe. Captain Tulloch, R.E., who reports the doings 
on the farm, says: “ If we continue to get as fine crops of 
Guinea grass as the > t cut the yearly produce will be 
enormous.” For example, the grass was put in from roots 
July llth; on August 27th a cutting 3$ft. high was 
got; a second, on the 2lst September, weighing 248 Ib., 
the bed being 25 ft. long by 18 ft. wide—equivalent to 
11 tons per acre per crop, or, at eight crops a year, 88 tons 
of Guinea grass per acre per year, representing about 29 
tons of hay, and in Madras it would fetch 20 rupees per ton. 
The common hurriala, grass, beans, radishes, marrows, pota- 
toes, tomatoes, and also the cocoanut, the jack, and the tama- 
rind trees have done well. But lucerne not flourished. 
So far as the experiment has gone it promises well. But it 
is a question with some sanitarians in Madras how far simple 
irrigation with water would do as well as with sewage. 
engineer says ws be andy found the limit to which the 
grass crops ma irrigated with sewage. At thes ion 
of Tulloch some of the solid excreta, which is col- 
} away from Madras, is to be used as a top dressing, 
being ——- before the liquid is let over the land. The 
arrangements for carrying away the sewiuge of two other dis- 
triete—Choolay and Erangoonum—and irngating land there- 
with, we learn, are almost completed. "The authorities are 
quite alive to the fact that after awhile the land will probabl 
become ¢o rich that grasses will fail to flourish upon it, 
that a erop or two of grain, perhaps, will be got from it with 
sa So far as the experiment has it seems to 
have to very satisfactory results. No objections have as 
yet been made on sanitary grounds.—Standard, 
ee 1 Bsttary.—The : in Bellary found by Dr. 

unter ises to turn out of first-rate quality. It is said 
to be diflerent im . ind 








abundant im quantity. his first examination, Dr. Hunter 
found it in two different localities. The railway runs close, 
greatly ing thereby the intrinsic value of the dis- 
covery —Indian Daily News, 
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ENGINES AND BOILER OF THE STEAM YACHT “ARIEL.” 
CONSTRUCTED BY MR. JOHN Ib THORNEYCROFT, ENGINEER, CHISWICK. 
(For Description, see Page 329.) 
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PERMANENT WAY. 
Banon von Wener’s Expentwess on Tite Sramurry 
or Permanent Way. 
(Continued from page 308.) 

WE now come to the experiments made by Baron 
von Weber to obtain an answer to question d, (vide 
page 307 of our last number), It was of course re- 
quisite, in order that a proper comparison might be 
instituted, that these experiments should be con- 
ducted under circumstances as nearly as possible 


identical with those which existed when the resist-}. 


ance to di of the unloaded structure was 
in vestigial ; andia selecting portions of permanent 
way for the lastemeritioned experiments, therefore, 
such lengths wére Ohosen as would afford space for 
the experimenta with the loaded structure without 
intredncing apy variations im bedding, firmness, of 
the haliast, Ke. In the Pables containing the re- 
sults” of the experimente"mnade to-ascertain the 
resistaneé to lateral by ae 2 of tie permanent 
way when loaded, we shall for convenience of com- 
mrison repeat the results @btained with the un- 
oaded structures, Be Moat 

8/h Series of Exxperimeitts, Tn this series the sleepers 


were bedded in the ballast with the latter level | 


with their upper surfaces, agin the fourth series. 
The press also acted upon the ¢entral sleeper aw in 
the series of trials just mentioned, and the con- 
struction of the permanent Way was the tame. To 
ascertain the effect of a load, however, a tauk loco- 
motive weighing 27 tons was placed on the rails 
so that the driving axle, carrying a load of 10 tons, 
waa situated directly over the central sleeper'to the 
end of which the press was applied. The results of 
the experiments are given in the annexed Table: 


| 
Presstre | 
applied. { —— ————______________ ————— — 
Experi- Experi- | Experi- | Experi- Experi- | Experi- | xperi 
| ment lL. | ment 








UL | ment ILL | ment 1 | seont I. | mous IL t UL 





entors. Ib, | mil. im. | mil. im. | mil. im. | mil. im. | mibim. mil im. | mil. in. | mal in. | mil. in. 
10== 1134 | 0.6=0.031) ove i) 

20=: 2269 2.3=-0.091 
25— 2686 |... 


i : j i 

-»  lguparceptible. Imperceptible. 
150.0591 | 
| 04-0.016} O.82=0.031 a : | 0.820.031 
6.4>-0.031 | 2 i 


15—0.059) 





Ny2.0=0.472 
94,0 0.945 48.0—T:8a0) 1220087 
02-286 60.02.36 

| “ 


' 





ities 1.9:-0.047 <7 7 
| 23—0.001) bS=0.059 1.5—0.050) ‘ P hsb Ae Pee 
| 2.6==0.098, 2.0-0.091 haat 0.85 iBke: 6.8=- 0.031 


8.0=0.516) 8.8=0.129 3.0=0Al r te Lj Be h051 


& 


“- 





— ee 
, 10th Series of Experiments, The conditions ob- loamy soil "great rébistance to 
served in this set of experiments were the same lateral ie after & shower of 
ab fi ‘the seventlt weffes of trials. An unloaded | '!2—-net strong enough to : itito the ground, 
length of permanent way was first tested, and sub- bus —- of pen = @ the narrow crack formed 
sequently a length loaded with a goods wagon between t °F be A ev earth by the 
weighing, with its load, 10} tons. The results of So ape be de : _* ue upper end of 
these experiments, which are recorded in the Table the pile can be moved, by application of a com- 
below, also show approximately a direct fem ar ikea ~s  lgp aig ori for 
tion Between the load to be moved and_ the force , _— ; 1 
required for effecting the displacement, Baron von _ sleeper. | Thus — von Weber has found 
Weber's conclusion with regard to this gubject is | **t piles whiehyin dry weather, required a force 
that the force required to produce the lateral dis- of from 16 to 20 ewt. to shift their heads laterally 
pl.cement of @ permanent way structure is directly thrangli @ distance of 1 in., could be moved to the 
| proportionate to the weight by which the structure aed “anny . one <- =. 5 cwt., after a 
| is pressed upon the ground. owerof rain lasting barely One hour. gf 

|e The’elements by which the lateral stability of 
such piles as those we aré now considering is 
ba >t L effected are: the diameter, length, and section of 








a ee 


Displacements of unloaded structure, 





1.56=0,059 1.5=0. 


™” « 18.0-—0 709 
33.0=1.299 | tan cee 


60.0— 2.362 





140= 15881 





It will be seen from this Table, whieh gives the 
results of seven sets of trials, that the resistance of 
the structure to lateral displacement was increased 
almost tenfold by the load of 27 ‘tens; and that 
lateral pressures which produced im the nnloaded 
structure, displacements entirely inadmissible in 
practice, did not affect the lo yer in any 
perceptible degree. The portion of unloaded 
structure shifted by the press in the above experi+ 
ments weighed almost exactly 2} tons, while thé 
total mass moved, including the filling against the 
ends of the sleepers, weighed 3 tons; and taking 


this into consideration, it appeared as if the resist- | 
ance to displacement varied directly—as indeed it | 
might have been supposed it wou'd do—as the | 


weight resting on the ground. 

Oth Series of iments, ‘To determine the point 
just mentioned, ‘Portions of a very firmly and 
regularly bedded length of permatient)/way ‘were 
selected and were submitted to trial in the same 
manner as was adopted in the series of experi- 
ments, each being first tested unloaded, 
next, tested while carrying a loaded truck weighing 
14 tons 15 cwt.; and, third, being tested while 
carvying thé 27-tonm tank engine already mentioned. 
After each trial, the permanent way was shifted 
back into its original position, and made completely 
ready for traffic ; and it was allowed to remain un- 
touched several days between each trial and the 
succeeding one. ‘The results of these experiments 
are recorded in the following Table; and consider- 
ing the unavoidable irregularities consequent upon 


variations of the ballast, &c., they may, on the ’ 


whole, be taken as supporting the theory above 
advanced ; 


Displacements of loaded structure. | the pile, the description of woed. of which it is 
made, and the nature of the ground, into which it 








i IiL. 


} | elements in their various combinations, a very ex- 


ee awihite¢ ; ee 
a aes haa a Breer eopaeneet Experiment kw is driven. To determine the influence of all these 





150.959 3.0= 0.118 3.0—0.118 
omy 6.020.236 | 6.0—0.236 
8.0—0.118 9.0—0364 | 9.0—0.354 


| 

'’ 24.0—0.964 21.0ee 0.827 
184==0.709 30,.0—1.181 39.02 1585 ul 

“ 39.01.5835 42.0— 1.953 . 
21.0=20.827 | 44.0=—1.889 48. Oxe2 1. 889 
24.0—0.945 60.0—= 2.362 60.0e82.362 


——_$_3-— 


| tensive series of experiments would have been 
9 

| his researches to Ageertaining thé maximum re- 
| sistance of sugh, stakes ag-@re used on the Saxon 
| State Railways, availing however, of all 
| available oppertinities of g the resistance 


i. 
! 

Imperceptible. | under unfavourable 
| ¢ 

| 


mil. I. . L . Lin, | mil, in. | mil. in. |} mil. in. : 
* 15=0.05 10.05 paved is | ; } | required, and Baron vom Weber therefore confined 


| ‘The é was laid down that a displacement 
| | of the top of.aipile to the extent of 10 millimetres 
| | (0.89 in.) should be.cousidered as inconsistent 
|_with ite further: usefulness p and the experiments 
i” 0.8—0.031 | 08—0.081 | 0.8—0.031 | 0.8—0.031 wete conducted fn the followin, manner: Wooden 
1.5=0.059 | 15=0.059 | 1.5=0.059 | 1.5=0.050 }~pilég, some4 in. in@liaméter And séme 4 in. square, 
4.5—0. 177 _3 0 =0.118 4 4.5=0.177 | 3.0=0118 cox driven int, than iemernd in the neighbourhood 

Cap: Be 3. ~~ Vof some fixed Object, sucly as 4 wall or rock, and— 

i weet > 








Displacenionts of unloaded + Displacements of strugbuite loaded with a goods 
structure. “% 4 wagon weighing 104 tons. 
Pressure applied. | ——_._-- apetee Athi 5 bi acelin 


‘ Ex riment | Experiment ; Experi > sent ie OK De a 
} ~ ‘ 


entors, db. mil. in (f mil. in, mil, ial = gil. sin. mit im. mil. ie" 

lv 36 08—0.081 1.5= 0.059 0.30, OBL “a 
20= *233=0.001 | 16=0.068 “> 
BU 8.8—0.149 =O. 8O=0.118 ~ ' ” 
=o 45=0.177 =O. 27 den | O8=0,031 6.8=0.031, 
W=—= 56 5,3—0.208 . 9.0=0.354 an | 1.56=0.0569 

280-0708 : . 18.0=20.708 ou 45=0.177 1b= 0.058 

eed 60.0=. 2.36 }20.0==1.181 | 

7 Hb oat 60,0= 2,36 W0—2.36 











‘ due «oe } 08-0082 6.02=9.236 

90— 10210 Bes eve j= 0.069 ad i 
100= 11344 ab fies = BOPL | 750.296 | 
110=-12478 bat “20.177 | | 


300.118 








- 
i — - 


Experiments relating to question (ec). Jn consider- | leaving the ground beyond the pile untouched—an 
ing the influence of piles or stakes driven into the | excavation: made between each pile and the 
ballast against the ends of the sleepers to prevdhy | fixed ob “that the hydraulic press could be 
lateral shifting of the latter, Baron von Weber re. placed between the former and the latte® {aA made 
marks that the resisting power of such has to act against the head of the pile i’ thé same 
been very differently ‘‘ estimated” by railway em=| manner as the end of a sleeper woul @p when 
gineers ¢ but that as far as he is aware theladvait!| shifted laterally by the pressure of the i, The 
tages of disadvantages attending the use of suélf | experiments, it should be expecially nétiéed> were 
piles has “hever been ascertained by i pil made in dry, hot we pe cee , Oem 
Many elements evidently exercise an e 1 ) Of tri 
thelateral displacement of piles drive vertreally 
into the ground, and experiments madé with a view 
of cenestennine Sec ineers resistance p omy piles {fron 
ly show “eo aarerden mann ww far the p-vfal 

advant: "Gecioed their use wae ceed ake 

ne i¢ extra expense they involve, e restilts “kh 
pied peri ‘are moreover liable to 

iatiops: ‘Thus, a pile driven deeply into ¢ 
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displacement of 10 millimetres (=0.39 in.), whilst a 
pressure of 7 ewt. almost forced the stakes out of 
the ground. These experiments showed, therefore, 


that in ground of this kind piles driven against the 
ends of the sleepers could not exercise the least 


influence upon the stability of the permanent way |" 


structure. 

12h Series of Experiments. In 
press acted against a pile 4 in. in q 
114 in. long, driven into a he 
which had been laid down about 
broken stone bedding of.an old 











Pressure Displacement 
of 

— = 
Sse ja ong 10 = 0.039 
| he peg on oes oe «(BO = 0.118 
46 ass oes ove ove oe 8.0 = 0.815 
20. oe bite ose ow» «22.0 = 0.868 
A oo one ese ee 46.0 = 1.772 
ar aes pee eee eee -- 80.0 = 8.150 

ee wo sows: 182.0 == 4.808 

’ ad 


ee . 





teenth and fifteenth sets of experiments; but ata 
e pile broke off at a point 











which we subjoin, show that the; 
such a pile would be of but littlerm 
the lateral stability of the stru 


Pressure Displacer 

applied. ne 3 a Pome 

ewt. a Mhsdes 
Be Gane use Ss ae = 


‘ 






8}... an ove wer ond * B00 as ” Bild, Sty neck b wy 
13th Series of Experiments. I rials seat ‘ted 
made on a pile 4in. square and 476% ‘most wag 







ae ong, 
driven into the same ground as thé atte ; 
f as 


the last series of experiments. The resulfe. 
follows : wh gis 


Pressure ’ 
applied. me 
ewt. ] f 
4 B sive 
6 Wd fT, 
“ 
10 or (* 
és aoe ose oes on t 
TP om ane eve on ‘ 60.0 = 


= eee ose ose os, 80.0 = 3456 

These results showed that the length and section 
of the pile exercise an important influence on its 
resistance to lateral pressure. Iwas found ip these 
last two series of experiments Rataeben eadie: 
placement of the piles beeame gréat, the ground be- 
hind them cracked radially and fosé considerably ; 


while when the cracks reached ce! ' dimensions | arrangements for business... In, what is technically called 
it was found that no increase. of. sure was re-| 4% “shipping warehouse,” that is a war wherein the 
8 the are collected and 


quired to prodmee # further displaéement. of the | 6°4 


piles. 

14th Series of Expeviments. 
and 4 in. in diameter recently driven into’ solid 
loamy ballast which had been in place several 


years. ‘The results are subjoined : 
Pressure Displacement 
applied. of pile. 
cwt. millimetres. in. 
Se 2.. Cha See 5.0 = 0.197 
Bu. oe we wee 7.0 == O76 


10 2. a eee cos uss 20.0 = 0.787 
6 bee vee oo Z ai. 25.0 = 0.984 
Soon after'the commenc of this set of ex- 
periments, and at a pressure @f shout 8} cwt. two 
large cracks were formed “PAdiating from the pile 
and enclosing between themam angle of apont 100°. 
The ground between these-gragks roag:iip.ti@. on, 
three lumps; and the resi#tmg power of, ft 
ceased almost entirely ; bug om,the p 
removed the pile returned@orwithin 12 
of its original position, amd the ground resimed its 
former place. A shower 6f raiti wotldh r 
removed all ¢raees,.on the surlace, if x } 
ment of the piles, but it. would.met, of course, 
given to the latter its original etabitity. he 
15th Series of Ezpepimente™ These ~ 
made on a pile 4i%. square Ang Of 
which had been driven for -youtm, 
loamy ground, on am mused u 
sults were as follows? ~~ 
Pressure 
applied. 
owt. 


0 one oe oe 
















ee ere - 
10 
ee ove oon oe 
In this case, the same effect as set of 
experiments was observed, the ground between the 
cracks, however, being broken into a less nutaber 
of pieces ; on the pressure being removed, a perma- 
nent displacement of 12 millimetres remained, and 
the pieces of ground arranged. themselves:in. their 
former places. 
16h Series of iments, "The pile tested in this 
case was 4 in. in diameter and 4 ft, 11 in, long, and 
was driven into hard loamy ground as in the pre- 
eeding experiments. The dctbembaes are the results 


oa lon. bere anal 









» Wilength of less than 5ft.; and 5th. The signs of 


Exper In these e 
the press acted agamst @ pile 2 ft. 74 ides dapgih: pesgen 


1 with glans : 
4 and forvies may be londed or unloaded. The engines, A, A, 


: oa'the groaod tt 
venting noise 





ay $60 forse power. In order to supply motion 
i >t and ‘to the: e¥linders of the+ there are six 















6, s0 that its permanent dis- 
, ' etait 
experiments relating Mz estiOn (¢) are as follows : 
Ast, That he resist we of piles driven into sandy 
or, athe ight ground is so insignificant that the use 
oi p: piles .uune f such circumstances will not 
ox luce.an imepens stability of the structure 
j bahiapiaeement; 2nd. That the re- 
riven into heavy solid ground is 
Ahat of piles y Pease into sandy 
tliatseven in the former case the piles 
@riven rather'closely if they are to afford 
ay efficient resistance to small lateral displace- 
ments of the permaneéht-way structure; 3rd. The 
resisting power of piles, and especially their re- 
sistance to small displacements, increasing with 
their length, and in a.more rapid ratio than the 
..it is considered that no piles, to produce an 
eoummensurate with their cost, should have a 


ions drawn from the 


ponsiders displacements of piles may, under 

certain ciréumstances, disappear after the causes of 

these displacements have been removed, without, 

however, the piles regaining their former stability. 
“(To be continwed.) 9» 
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A MANCHESTER SHIPPING WAREIIOUSE. 
Maxx ofthe warehouses in Manchester are palatial in 
style of architecture, vast inj@xtent, and complete in all the 


packed into bales or cases for a foreign market, the en- 
gineering work is of such considerable extent and im- 
ce that we believe it will be acceptable to our readers if 
wé give some illustrations and description of the machinery 
employed for the purposes of packing and removing goods. 
The warehouse of Messrs. Alex. Collie and Co., in Aytoun- 
street, Manchester, has been selected for description, as it is 
of recent erection, and seems to us to combine most modern 
improvements. The building itself occupies a space of 
about 150 ft. by 130 ft., and there are seven floors, including 
the basement. The exterior is of stone, designed in the 
Italian style by Messrs. Mills and Murgatroyd, architects, 
of Manchester, and the entire cost of building, fittings, 
and machinery is said to have been not less than 50,0007. 
The building contractors were Messrs. R. Neill and Sons; 
and t ineering work was executed by Messrs. E. T. 
Bell and Go., of Eagle Foundry, Manchester. 

Ou 324 we give a complete plan of the machinery 
and 4 seetional elevation. The two boilers, G,G, and the 
ogal bunker are below the'loading area, which latter is roofed 
; and there erecranes above, so that the carts 


earing and press pumps, B, are in the sub-cellar of the ware- 
use, enclosed ina woodend glass partition. The shafting 
im t fixings, bolted to masonry 
‘being adopted as a means of pre- 


se or vibration, anf for the sake of giving 

facility for getting to part of the machinery, all of 

watch’ is in the open of 
The whee 


‘the engineer. 
comeists of mortice wheels, having 
wheels trimmed and pitched, and 





op the square inch, and two 
would work ex- 


complete sets of puntps im separate cisterns, each set 
consisting of six plungers 14 in, diameter. ‘There is a main 
shaft running in the centre of the sets of pumps, and a spar 
wheel thereupon 

to the wrought-iron crank shafts, baving six cranks turned 
into the solid, which drive the connecting rods and pamp 


rams, 
The upper figure of our illustrates a complete 

set of these pumps, and shows the arrangement for 

throwing in and cet of gear the friction clutch connected 

with the spur wheel driving the pumps. This 

allows any two of the sets of pumps to be taken out of 


rr took place as in the four- f 


conveys motion by mortice spur gearing | ' 


entablatare, 
a framework to which the several parts of 
attached. 


shaft is firmly keyed @ spur-wheel having a friction cone 
» A> fixed key is fastened to the shafi, and 

npem this shaft and key is accurately fitted a friction clutch 
prepared to be brought inte contact with the cireumference 
of the friction cone. By turning the hand-wheel and 
screw a strong lever is moved, and the friction clutch is 
adjusted in such positions on the main shaft and fixed key 
as may be necessary for starting or stopping the pumips. 
) arrangements whereby the motion is communicated 
from the cranks to the plungers of the pumps by the con- 
necting rods will be understood by the illustration. Mesars, 
Bellhouse adopt the plan of raising the framework upon 
which the pumps are bolted, so that the suction valve avd 
lower parts of the can be got at for repairs or 
adjustments without the necessity of emptying the cistern, 
or bodily removing the pumps and disconnecting the pipes. 

There is one large general safety valve, with a conical 
seat, of the ordinary construction, the lever of whieh ex- 
tends along the front of the pumps, the weight being ar- 
ranged so that the water at a pressure of 3 tone on 
the square inch. In addition to this there are other asfuty 
valves of a peculiar description, which have been introduved 
by. Messrs. E. T, Bellhouse and Co., for the purpose of 
gradually reducing the number of working pumps on ar- 
riving at certain fixed pressures. In the present case there 
are three valves, which operate on three pumps in a manner 
which we will hereinafter deseribe in detail. When the 
pressure is first put on, six pamps are Working; when the 
pressure arrives at a certain fixed point, «ay 1} ton on the 
square inch, one of thé pumps is rendered inoperative by 
the action of the safety valve attached; when the pressure 
reaches 1} ton on the square inch, a second safety valve 
Operates on anotber pump; and when the pressure reaches 
2 tons on the square iach, the third pump is thrown oat of 
work. The final pressure, up to 3 tons on the square inch, 
is supplied by three of the pumps only. 

The three valvés last alluded to, act in the following way: 
To each valve there is a simple solid piston of @ certain fixed 
area, which is made watertight by means of leather or 
other packings, the force within the pumps acting on the 
underside of the piston. A lever and weight act on the tep 
of the piston, which are so adjusted that the lever is raised 
when the inside pressure reaches the desired point. To the 
lever is attached a vertical rod turned upwards at the lower 
end, the upward point being made tolift the suction ball 
valve of the pump, by which means the pump is rendered 
inoperative. 

Great care has undoubtedly been bestowed upon the ar- 
rangement of the engineering work at Messrs. Collie’s ware- 
house, and the materials and workmanship of the various 
parts of the machinery seem to be such as to secure satis- 
factory and economical working, 








Brazit.—Brazil contains about 1,900,000,000 acres. As 
the population does not exceed 10,000,000, the want of 
the ro is i more 10g sug> : schemes 

attracting i ts from Europe have thus 
far, however, not proved very successful. 


Ove Nayy.—An Admiralty return has been issued, dated 
4th of Avge ex a list of vessels building, or ordered to 


vincible, at N. ‘8, both 1 

14 guns. These last six are all not turrets, Tho 

Hotspur, at N. 2 guns stands in the list as “ fixed 
is 


completed ; the Dida, 6 guna, completed; the. 40 ; 
completed; the Bittern, 8 guns, completed; the Vulture, 
3 guns, completed ; the Active, 8 guns; the Thalia, 6 : 
the Tenedos, 6 guos; the Briton, 10 gune; the lest four 








obtained : 


gear ‘without having to step the remainder, and ~—" 





















































PEELE ARENT NIAAA DET SEAT IA APH HH AS EBD SON GTR NE 2 PPAR INNA Mi HRN GARR 98S te 





A ete malin 


ae. ed 
mee 


eared 
Pos 


5 RS TS eee 


3 
: 
© 
' 
4 


ig iro: Sohail eabiindioe 


Ve 


ok, Gr, 


8 I NS ER Ree em 


“a 


en 


PORTABLE PROSPECTING DRILL. 

We illustrate, below, a steam prospecting drill for rock 
boring, constructed by Messrs. Severance and Holt, of Wall- 
street, New York. The drill and its driving machinery is 
attached to the smokebox end of a )2-horse portable hori- 
zontal boiler, 3ft. Gin. diameter and 7 ft. long, with 3 in. 
tubes. The machine is mounted upon a carriage with broad 
wheels, to facilitate ite transport over rough roads, and for 
considerable distances. To the front of the smokebox is 
bolted a cast-iron frame carrying the engine, drill, and gear- 
ing. The engines have two oscillating cylinders, 6 in. 
diameter and 6in. stroke, both attached to the same crank 
shaft. At B is shown a tubular shaft, with the drill pase 
through it, about 7 ft. long, and with a coarse screw 
eut around it for nearly its whole length. To this shaft is 
keyed a bevelled pinion gearing into the spur wheel on the 
engine shaft, and it carries above it a toothed wheel, work- 
ing into « pinion on the feed shaft, placed parallel to the 
main screwed bar. The lower end of this shaft carries upon 
it another pinion, working into a second spur wheel mounted 
on the screw shaft, and it is so arranged as to give a differen- 
tial feed that renders the drill sensitive to the character of 
the rock through which it passes, and thus avoids the dangers 
of breaking the drill which are so great when a positive teed 
is provided. The drill shaft consists of a tubular bar, common 

pipe answering the purpose very well, the different ends 
sing tastened together with inside annular couplings. At 
the upper end it is secured in place to the screw shat by a 
coupling, as shown. The drill, or boring bit, is made of steel, 
annular, and about 4 in. long, the thickness being about 
} in., and having secured in the lower face three rows of 
black diamonds, in their rough state, two rows projecting 
from the outer ‘and inner edges of the drill, and one row 
being placed equidistant between them. By this arrange- 
ment the last named series cut the rock as the drill advancee 
downward, while the others acting outside and inside enlarge 
the bore, and increase the width of the path through which 
the drill operates. 

It will be seen, therefore, that the whole of the surface to 
be bored is not acted upon, but that as the drill advances it 
cuts an annular ring, and that a cylinder of rock, the dia- 
meter of the inside of the drill bar, less the projection of the 


inner row of diamonds, passes up within it, and can be |, 


broken off when it is desired to reverse the action of the drill. 
To withdraw the boring bar from the hole, it is only necessary 
to throw the feed wheel out of gear, when the motion is 
reversed, and the screw shaft is run back with greatly in- 
creased velocity. 

A small horizontal steam pump is fixed on the top of the 
steam boiler, as shown in the engraving, and is fed through 
a rubber hose from the nearest source. The water is forced 
through a small elastic pipe into the screw sha/t, and so 
through the boring bar on to the surface where the cutters 
are at work. 

This class of portable steam drill! has been considerably 
and successfully tried in America. We are indebted to the 
Technologist for the drawings and particulars given above. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproves, Wednesday. 


The Cleveland Iron Market.—There was only a thin at- 
tendance on ‘Change at Middlesbrough yesterday. Many of 
the makers and brokers were engaged in the municipal 
elections. Business was flat. The top price obtained for 
pig iron No. 3 was 46s. cash. So long as the war continues 
there will be scarcely anything new to report in the iron 
trade of the North of England. Contracts for pig iron and 
manufactured iron are being worked off quickly and very 
few new orders are coming to hand. The prevailing opinion on 
‘Change yesterday was that until the strife on the Continent 
is ended, the great industry of Cleveland would be de- 
pre-sed, but that as soon as peace on a secure basis was con 
cluded orders for iron would be obtained from all parts ot 
the world, ani the trade would equal in prosperity the most 
ares gamer umes ia recent years. Shipments are active, 
arge quantities of iron being sent from Middlesbrough to 
Belziam, Russia, Holland, Germany, Scotiand, and New 
cartle. The returns showing the make of pig iron for the 
last month have not yet been issued. The make must now 
be exceedingly large, as there are no fewer than 110 blast 
furnaces blowing. [here is scarcely any demand for rails, 
and the contracts on hand are rapidiy working out. The 
bar trade is more depressed. Plates and angles are in fair 
request For foundry iron there is a good demand, and, con- 
sequently, a great deal of general casting work is being 
doue in the Middlesbrough district. 


Shipbuilding —On the Tyne, Wear, and Tees, a large 
number of ships are being constructed. Most of the vessels 
are screw steamers of about 1000 or 1500 tons burthen for 
traders, and are engned by firms who make little else 
than compound engines. 


More Ra lway Facilities for Cleveland. ~Every few months 
there is an outery in Middlesbrough for more railway 
facilities. Several schemes have at different times been put 
forward to meet the requirements of the district, but they have 
all been abandoned. At length there isa project before the 
public which is likely to succeed ; it is for the construction 
of « railway from Sunderland and Seaham to Stockton-on- 
Tees and Middlesbrough by an independent company. A 
large number of coal owners are assisting in the promotion of 
this scheme. Cleveland is destined to be the centre of the 
iroo manufacture of England as it is now the greatest pig- 
iron making district in the worll, and it is of the highest 
importance that the railway facilities should be all that it is 
possible to make them. At present the only railway 
through Middlesbrough is the Darlington Railway. 





ENGINEERING. 


[Nov. 4, 1870. 








ENGINES OF THE STEAM YACHT 





“ARIEL.” 


CONSTRUCTED BY MR. JOHN L. THORNEYCROFT, ENGINEER, CHISWICK. 


(For Description, see 
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PORTABLE STEAM P 


CONSTRUCTED BY MESSRS. SEVERANC 


the opposite Paze.) 


ROSPECTING DRILL. 


E AND HOLT, ENGINEERS, NEW YORK. 
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New Baipes over tax Hariem River.—Among the | also be built in the most substantial 


various improvements which have recently been undertaken 

by Commodore Vanderbilt is the construction of a new iron 

bridge over the Harlem river in the place of the wooden | 
structure now used. This information, it is believed, will | 
afford very general satisfaction to the thousands of passen 
who daily visit the city. Four piers of solid masonry, on. 
by 14ft., have already been erected for the support of two | 
stationary spans of the bridge, each 161 ft. long. The work | 
upon these will be i diate] pushed with 
vigour. The centre pier upon which the draw will rest and 
turn will be octagon in form, 33 ft. across its face. This will 


com Aa 





} 
' 
} 
| 


of solid . 

he iron draw or swing span will be 200 ft. long, so as to 
leave a clear opening on each side of 85 ft. for the passage of 
vessels. In opening and ing of the draw, steam power 
will be used as the most reli and effective for the pur- 
= It is believed that the piers of the new bri will 

t for a great number of years, although the cost their 
construction has not, up to the t time, exceeded 
$80,000, while those of the new iron bri at the head of 
Third-avenue, being iron columns filled with concrete, and 
considered infinitely less durable than stone, cost the city 
about $500,000. 
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ENGINEERING. 





THE BERLIN-MAGDEBURG RAILWAY. 

Tux Berlin- Potsdam. Magdeburg Railway is an extension 
of the Berlin and Potsdam Railway, which was opened for 
publie traffic on the 19th of September, 1838, and whieh 
was the first railway completed (with mach doubt as to its 


laid on the eastern bank of the Elbe, and the waiting-rooms 
established in the the 


governor of Magdeburg. 
was impossible to improve the station, avd when 
extensi from Magdeburg to Helmstadt and T, 





commercial success) in Prussia. When an extension fo 
Madeburg was contemplated a new company was formed, 
which purchased the existing line between Berlin and 
Potsdam by buying all the shares at double their nominal 
value, and the new railway was opened for traffic with « 
temporary station on the right hand of the Elbe in Sep- 
tember, 1846. It was two years later, however, before 
the great bridge over the Elbe was completed and the 


junction effected with the Magdeburg-Leipzig and Magde- | 


burg-Halber-tadt lines, 

At first g single pair of rails was laid down for the whole 
distance of 20 German miles, aud the second line was con- 
structed at varions times between 1847 and 1858. 


Vignoles and partly of the bridge section, weighing 42 Ib. 
to the yard, while upou the extension 54 Ib. double-headed 
rails were adopted, 
changed in 1851 to 60 Ih. rails, 44 in. high, and afterwards, 
in 1855, to others, weighing 61.5 Jb., while in 1867 a still 


heavier section was substituted, the railway being relaid 


with 634 Ib. rails, Sin. high. 

The Berlin-Potsdam-Magdeburg Railway runs from Pots- 
dam for a considerable distance through the valley of the 
River Havel, and passes afterwards over low ground, until 
the valley of the Elbe is reached. In adopting this course 
the advantage gained by easy gradients and light earth- 
works was partly counterbalanced by the numerous bridges 
and culverts that had to be constructed. Between Berlin 
and Magdeburg, the line crosses no less than 52 bridges, 
all of them more than 10 ft. span, and of which 47 are 
iron structures, which were necessary in consequence of the 
small headway above high water. Six of them are swing 
bridges, with lattice girders, and having openings varying 
from 25 to 50ft. The largest are those over the rivers 
Elhe and Elbe, the former, a plate girder, having a length 
of 700 ft.; the latter a lattice girder of 674{t. Many of 
these bridges were constructed originally so light that the 
subscquent addition of heavier rails and rolling stock in- 


volved the necessity of strengthening or rebuilding them, | 


and aceordingly most were reconstructed with plate girders. 

The principal stations on the line are at Berlin, Potsdam, 

trandenburg, Burg, and Magdeburg; besides these there 

are 12 minor stations, including Wjidpark, near Potsdam, 
built for the special, convenience of the Crown Prince and 
Princess of Prussia. 

Since the opening of the line, the traffic upon it has in- 
creased largely, as will be seen from the following com- 
parison between the years 1848 (when the extensions were 
completed) and 1868: 


The rails | 
upon the original Berlin- Potsdam Railway were partly of the | 


This section was subsequently ex- | 


and the short branch to Barg were decided upon, it. 
considered better to leave the existing Magdeburg 
as it was, and to build a new central depdt at the 
| of the town near the Ulrichsgate, This station at, 
| park, near the Palace, much frequented by the Crown 
| and Princess of Prussia, was built in 1869, and we publighoo 
| page 332 elevations, sections, and a plan showing its 
At the Neuvenberg Station, which is the nearest, to 
| Castle Babelsherg, the favourite residence of kee 

for the 





| of Prussia, a special waiting hall has been e 
use of the King. a 
The Berlin-Magdeburg Railway has paid during 

few years a dividend of 14 and 15 per cent., and 
perity stimulated the construction of other lines 
| Berlin and the Rhine. By laying out a course from: 
through Stendal and Lebrte, and avoiding the ¢ - 
course by way of Magdeburg ond Brunswick, a ya 
seven German miles could be effected. 7 
In 1862 a company was formed for making the Berlin- | 
| Lebrte Railway, and in spite of the opposition § 
original company, and the proposition on their part ) 
the proposed railway themselves, the Government 
to grant a new concession. But from comm 
political difficulties, the new concessionaires found @& ime 
possible to commence the work, and after many t i 
some years of delay, the powers were transferred fa, 
Magdeburg-Halberstadten Company. No solution of, 
| matter coald have been more unfavourable to the 
jof the Berlin-Magdeburg Railway, for the former is 
| the’ extension towards the Khine, from Magdeburg to} 
| Oschersleben, and is the intermediate link between the 
| Berlin, Magdeburg, and Branswick Railway ; and having 
been amalgamated in 1863 with ithe railway from Magde- 
burg to Wittenberg. vid Stendal; the new right to build a 
line from Berlin, rid Rathenowj:to Stendal, opened for, the 
| Magdeburg-Halberstadt Railway, an independent Y 
| traffic with Berlin, to the great.disadvantage of the 
Railway. The latter company, therefore, ' 
no al te shorten théir Jine as much as 
and to obtain.» @ireet. connexion with the Brunswick, 
way, independently the Magdeburg-Halberstadt- 
At first a proposition was made to build a line . 
Helmstadt, and to establish communication with Magde- 
burg, vid Terxheim, For strategical reasons, however, the 


Government refused ta sanction the erection of a fixed | { 


bridge over the Elbe, at the point required, and it was 
finally resolved to the existing line already at 
| Borg, to alter the course of the line, and to construct it in 





Receipts. 
Thalers. 


Expenses. 
Thalers. 


miles per 
ewt. 
(German.) 


Pusnger | Goods mile 
| r ewt. 
(German) | 


| ; 
- | ; Rolling Stock. 
; e 
oie” | i | 
: ‘Engine.| Cars. Wagons. 
m~ ae 





—— 





778,000 | 835,000 4,675,000 | 
| | 
| 1,010,000 10,400,000 


1849 
1868 | 2,700,000 


17,860,000 oo 
162,710,000 


75,000 | 6 ‘80 190 


8,200,000 | 190,000 66 | 147 948 
} 





The passenger traffic has thus increased 2.27 times; the 
foods traffic, 9.11 times; while the receipts are 3.47 times ; 
and the expenses 3.01 times greater in 1868 than in 1849. 
The stations at Berlin and Potsdam were built in 
1846 and 1847, before the line for through traffic be- 
tween Berlin and Magdeburg was opened, and these build- 
ings have remained almost unaltered ap to the present 
time, when the immense increase of traffic rendered a new 
station at Berlin ab-olutely necessary, This structure is 
now almest completed. The carriage and goods sheds at 
the same terminus were also enlarged from time to time, 
and in 1860, a lerge beomotive shed was completed. 
Although the whole length of the railway was provided 
in 1858 with a double line of ratle, the passenver traffic 
was, until 1867, managed in such a manner at the stations, 
that all trcing ran inte @ single line close to the platforms, 
and possed over em-«ings at each end into the up and down 


lines of rail« re spectively 


The platforms, some of them 1200 ft. long. and from | 


2 ft. Sin. to 3 ft. 8} in. high, gave ample facilities for enter- 
ing and leaving the carriages. But the inconveniencies of 
the fecing points over which trains entering or leaving the 


stations had to ran were serious, and the danger arising | 


from trims going in opposite directions upon the same 


pair of rails were so considerable, chat it was found neces- | 


sary to abandon this system of working ; the plvtforms 


were consequently lowered to within 8 in. of the rails, and | 


the stations were so altered that double lines were laid 
down through them. Considerable extensiéns wefe con- 
nected with these alterations, the offices and waiting-rooms 
whieh before steod in the middle of the platforms being 
pulled down to make room for the extra rails that were laid. 
In this manner the Brardevhurg station was rebui't in 
1867. avd im the two years following those at Genthin 
and Barg were also altered. The rebuilding of the Potsdam 
station has not been commenced on account of the diffi. 
culties connected with the alterations. The most interest- 
ing arrangements are at the Magdeburg station ; the line is 


the htest possible direction, erossing the Elbe beyond 
Magdeburg, and reaching the western distfict of the town 
near the Ulrichagate.. A central station has to be erected 


Sebrate to Helmstadt, with a junction to Terx The 
total length of the line thus to be altered will begi@#:Ger- 
man miles, The ruling gradient is 1 in 200) 4 the 
maximum curve is 3600 ft. radius. 

With the exception of the bridges between the rivers 
Elhe and Elbe, no extensive work will have to be executed, 
but very heavy earthworks will be required. The iron 
bridges will be built of the flowing types: 1. Girders of} 
rolled T-iron for spans up to 10ft. 2. Plate girders! 
carrying cross sleepers for spans up to 16 ft. 8. Longies 
tudinal aad cross girders for spans up to 24ft. span. T 
maximum strain per square inch of wrought iron is limi 
} to 10,000 Ib. In the permanent way will be employed 
the Vignoles rail in 24 ft. lengths, and weighing 68.25 1h 

per yard. 








NOTES FROM SOUTH WALES. 
| Carpirr, Wedo 
| The Welsh Irom Trade—During the past week the 
| trade of South Wales has manifested no signs of i 
ment, and unless the orders now held im abe 
shortly gen out, there is aoe doubt a few ia 
witness a large number of the hands enga at eevern 
| the partie ach establishments wathing’i short tine. Asa 
| rule, the trade of this district is not so brisk during r 
| part of the last quarter of the year, but last year the rail 
| contracts entered into for forward delivery, enabled the great 
| jrommasters to keep their rail mills regularly runningiet only 
| during the winter months but up to the t tithe, and 
| this will probably continue to be the case for the negf month 
| or six weeks, when it is expected the present slu state 
of the trade will be seriously felt at several of the works 
in the district. The rail orders now on makers’ books are 
being rapidly completed, and as none of ‘any magnitude 


here, and thence the course runs through the valley of the}, 


Acer 





, have been secured for several weeks past, a period of slack. 


im the try, as this description of iron 
can eee oe Wales at a cheaper rate than in 
South * Makers are looking forward with 


wail trade with India improving, as 

for an extension of the railway sys- 

the country. During the past week, 

Irom Company have shipped 907 tons of rails 

970'tons at Newport for Riga, and it is said 

that no more ~ will be made this season for Russia. 
The w Vale Co have also shipped rails at New- 
and, Vera Cruz; T. Beynon and Co., for 
and the Biaina Corer for Drammen. At 
= tons of rails for New 

the Rhymney Iron Company 1050 tons for 
the foregoing being the principal shipments 


“ be 
during the week. Home continue to be given 
} 4] out cy alin to meet immediate requirements, but 


bey here is nothing doing. 
to 


ond 
The Pisit of the Royal Archeological Society 
G —At a Meeting of the Cardiff Town Council 
eon to meet Mr. Bart, the Secretary of the Association, 
a was for carrying out the necessa 
pa for tate enceting cf the Society, which will 
take Cardifrext autumn. The Marquis of Bute, 
who is to ¢ at the meeting, will throw open his castle, 
as will also Bord Duvraven, Nir. R. O. Jones, and other 
tlemén.of the neighbourhood. Raglan, Tintern Abbey, 
Tviney, Chapetow. Neath, Caerphilly, and other places were 


| Ely Valley Railway.—It is said that the Great Western 
ny intend at once to convert the Ely Valley Railway, 

ga , into a narrow one, and to lay 

u | the Great Western Railway from 


Company's Steel Works.—The first ingot 
having been through the new cooling mil] at 
ale with p= in the presence of Mr. Curtis, 
the of ‘the : of Directors of the Ebbw Vale 

> it ie that steel rails will shortly be 
man 


the aim pany having gone to considerable 


there, ‘ 

in erecting the @ostly machinery required for the 
“e8er ee! rails. 

peomotve at Dowlais.—On Thursday last, 
r the district, resumed his inquiry 
of Joan Thomas, a young woman 
y the explosion of a jocomotive, 
Iron Company. The locomotive 
engine built by Sharpe and Co., 
: orks, Tr, and it had been at work 
- years and phe tine ye rember of the Ist of October, 
the engine was a siding by the Bargoed Pit, and 
the decensed was wen bg towards it, when the explosion 
from the of which she died the same night. 
Afi before the was examined by a fitter, but 
was Mr. Wales, the Government 
, made an tion of the locomotive, and found 
that eovere vt whichthe firebox was made was originally 
fyths of thick, but from some cause that thickness 
was, ab the time of the explosion, reduced to the thickness of 
a sixpenty piece. This rendered the copper at that point 
una lotiger ‘resist the pressure of steam, which was 


‘equare inch, and hence the explosion. He 

ruggvieles waned against such accidents that the copper 

i be ly and frequently examined by an 

and "4 was found that the thick- 

ee Ny ty er pressure of steam should 
if found redu 


: ced to any considerable 
should be removed altogether. Mr. 


3 
= 


Hat 


of Messrs. Sharpe and Co., and from 
should say the fire was the cause 

. The jury returned a verdict 

and recommended that in future a com- 
be employed to make a regular inspection 


, Railway Extension.—The ex- 
beh ‘Rembroke Railway from the present 
a4 “is being energetically proeceded 
rompieted will obviate the necessity of con- 
y plating and other munitions and 
ié Streets, and trains conveying troops 
any part of England or Scotland into 
k of gauge. On the completion of the 
it % contemplated to make a branch line 
at ships of war can be coaled direct 
expedition than at present. 
lway.—The Monmouthshire Rail- 
s shares have been steadily increas- 
une past, and the ordinary shares are 
ol Stock Exchange 94 to 1003 ; and 
at 106 to 106. The traffic receipts 
October 23rd, show an increase of 
the corresponding period of last 


ie Trade.—The demand for tin plates 
Bathe mills in the district fully em- 
gietermination evinced on the part 

® into transactions ex 
t a further advance will shortly 


ae 














































ENGINEERING. 


The Welsh Steam and House Coal Trade—The steam | At present, those gentlemen who pass through the engineer- | resistance than iron to the erosive action of 
coal trade is pot in such a yurishing position ag man, con: eurriculum are denied the of bers of the | Thi mecgesary strength is : use 
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gh 
by itself 
ateast, but the wrought 
} he strain becomes 
hieh the necessity 
x the force of 
tion of stecl and iron to that of 
uantities will be shipp ber @ould receive any 
jest of England and Irish ports. ’ rom ar dae 
NOTES FROM THE NO wd by 
= . " : ] mere 
pout 35 Sxpenditare will be nbout S702 nat troops; bet this weightasay represent 
past week be ra ‘ ere the —_ pg & 4 ‘ . thes 
making a total of 13.119 superintendence o ‘ Leslig, 2 engineer, d t 
responding week of 1800, dhianahowinge ‘of 1508 | Rdinbor gh. TS" | effective wenpene coereepondiat ty wor ponders 
tons, decrease on shipments was, LPs ing —Yivts muffordd ; er onde 
on of September, but this has ‘now duced fo | ; cael pd eon of potragted drougt :4 PS dpsed seme’ at sete Le 
21,792 tons, showing an increase in the exports of 14,357 | noon A : ' he mon anit ¢he“horges. : 
tons during the past five weeks. The extra demand recently po ag ge aoe 5 ye : nF" oe Peart. 8 Se one u bat: a troop of horse artil- 
noticed for the Prussian ports and for the American markets | districts towards the north of € > benatad oe ee: ee cll deel On such « foundation 
continues unabated, and the returns for this current month | tw, schemes of supply—one from the, Blather: yi RCRA —APerstructure simply “ cheap. 
will continue to compare very favourably with those of 1869. | of g9507.; and the other frotle offecti pei be that is not — woud 
The events on the Continent and the uncertainty about peace By adopting the former of these schemes a supply of 20 Positive info Basar is rt. ly to a ~~ But oe oy ey ha 
per ce io Py yg L _ — es 7 pgations a head to a population of 9,000 could be got; while ing into the field with bronze guns, the War Office ean 
settlement of affairs. Last week's impo: i ugh : ) 8 ens - a 
pig toon tate Granguensuth wore 1400 tans, making the in- i would yield 32 gallons a head to the same popt- | scarcely be said to have learned aright the story of Sedan, 
crease for 1870 over the imports in 1869 to be 19,521 tons. Standard. 
To-day’s prices of Scotch pig iron have been a slight shade »The Sea Wall at Dundee Harbour.—The sea wall at the 
lower than for some days, namely, 51s. 4d. to 51s. 4id. cash, 


is getting well advanced, and is within 100 yarde ae , 
edt Sea + an 70,000 tons of stone have beet elie bar not hesboon Invincible has bad her shot and 


its formation, After it is run along the whole dis Swe 
will require to be hitehed with hewn stone, whidy4 %© De isalined with ballast for the purpose of ascertaining 


‘tale some time ; still the whole work is getting on very het centre of gravity. 


with buyers at the lower rate. 


: Se oc + Peete mg > oe sgge-caremalts 
The Malleable Trou Prade—Thie: beanch of trade is te 
ported to be not so brisk as it was some time ago, 


HD ct np aL Rint omg mg 









are fewer inquiries than there were. What demands : ithi ; stay. ween emanate 3 
are eome chiefly from local rs. Such mak Py ae premsians to be dene within the popes: nat Ga ‘ey Jag Fretp Gvss,—It is stated that the Ger- 
here rigidly to the list prices are by no means busy, and ¢ > : recently armed with a new wea 











are. some of the mills in the Glasgow district on short time 

Angles, beam iron, and shipbuilding plates are most in res 

— Amongst the extensions now being made at thé}. 
nished iron works there may be mentioned—a new platé 


ie eae mv ; or x paino Ae la warfare, which viper 
NEW FIELD GUNS. | intl 4: portable 
imental 16-pounder muzzle-loadiag field gun on 
f.principle is now in course of 








mill and forge which Messrs. McCorkindale and Bain aré}) alt is designed for a competitive ‘trial with a | be with it. | at least 6000 paces. Thou- 
putting down at Holytown, chiefly with a view to manufacs }j ; ‘with which it is to BBrvan - «< weight, sands have bee distrib > ; . 
ture strips for boiler tubes; and a first-class 24-in. plate mill weight of projectile, and charge of ips , 

which the Mossend Iron Company are about to erect, and 12 ewt., the bore 3.6 in., weight of r . » Bulwark, 81, screw ship, 3716 
whieh will be capable of turning out ship-plefes of the mast The ri co enn many years ago in 
serviceable sizes to suit the wants of t ipbuilders on ‘the ; her bull 
Clyde. The Scotch ironworkers’ arbitration case was only considerably advanced, wae deft incomplete in 1860, and has 
up for hearing to-day before Mr. George Anderson, SP. iy Ce i ¢ of the pi nos bere, gocher H ps superseded the “ wooden 
Mr. William Burns, writer, appeared for the masters, and is i d ; ommtr: me time since it was announced 
Mr. John Kane, secretary to the Amalgamated Iron Works of ms fi will consist : : / length to be turned to a useful pur- 


Great Britain, again eondueted the: ease on behalf of the 
workmen. Several puddlers were examined. ey 
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The Proposed Railway Extension to Caithness.—It as eae thet. 
lately been reported that the Duke of Sutherland, who neem made, it:-was found that i 0001, to make the 
already done so much for the improvement of railway - : the p ’ lad; she would have to be pulled 
munication in the north, is prepared to lay out « i imoat entirely s and reconstructed, in consequence 
of money ina further extension from Helmadale sith. : ‘the timber the number of years they 
ness. His Grace has already begun to take the neces have been ithe, ; 
steps to enable him, in conjunction with such ns | ’ sete eed: 7 F i 
willing to co-operate, to apply to Parliament in. the ensuiny ‘ , te SS ips—-T! 1 brings 
session for powers to uct a railway front’ . : = wa 5 of very re gble discoveries last advices. 
Wick and Thurso. Mr. Paterson, C.E., Inverness, hasbeen | 'D She Sees sn f ay ard he calony of , , we learn that Ballarat, 
appointed ngine r,and ex ed a new: gurvey at Wick: mT Fe : ‘ a“ re thr ah W procla i*a yh a yet vesovetid 
- Mondays while ae. Gray, solicitor, \Goleptie, has ‘been: fase wise aie eg or : » dy  whied Hed th some months. 
directed to prepare the requisite Parliamentary notices. - oe Se ot eee te a. | oe Bee hee sand { new reef in 
Tollemache Sinclair, through whose estates ; rege: Ag fa adie cdg 3 and shares 
the proposed line will run, amdugeith: Whom £3 in. Borg, whivh, after | oagerly bought; but it the reef had 
Sutherland has been com hi ' . , pire moo | hone “aniteds gio Toa or gold 
tention of granting the land om Wie miost gt : In former hey 9 been nad beer nt varnish, 

The Stranded alge j nd, i ine nev re about the aa Seeste ts oe ch : 
steamer of 3500 tons, whi nm -. ° nend 4 ove ate in | . 
where she was built, to Liverpool to ad t bap Are " 12. ers, hile it | 50 ; astonished : 
went ashore a few weeks ago on the Bt fi; prongs 14 be found umf iblic, per the: is ra 


. Islay. She was got off after a 


Hh , 


round to the of the Bar a8 largest ; 
- ied per 
ascertained that a large ‘her | s. 
i amage ia done respecting urost 
very considerable @: ie to aggre, bend 


diver pansed through ome of the holes in Neg 





compartment is of water, but four 

con tne Silat ieeeh, almoen to come in the 
are able to discharge * and important 
has been fixed that the Seotland to be now tho- 


to be docked. As she is drawing 
water, few of the present graving 
accommodate her, and those which 





be engaged for some time to come. nd was re ; niece a metal: urface, aad y > ‘Ron-suriferous, The Coll- 
moved to the Gareloch on Monday, where one of her enging®} gp geaigt, p the lesser p atid Pace npany, on § are now obtain- 
which broke down before the disaster is to be repaired, an , f steel ons 3 ‘ te af $59 ft. from the surface in 


she will proceed to the Mersey under steam towards the end}, 
of this week. It is Sia coe re pote ory - eT or 

off the rocks and making the : 
will not be less than about 16,0007. The Seotland is val 


at 76,0001. The fact that 
Liverpool instead, is causing a considerable 






employing it in our am 


edly is when applied to sna 





facility be doeked on’ thé ‘Ctyde ‘just now, 





(fi 





















; merits it mey possess 
Ming principle is peculiarly ligl 













satisfaction. ii - wif ome vay 
: . . 8 , od . » ngemen its paratas, Ww is . ez ' 
tihng © ani es rai oy «igi relied Hkely to eptenlpees nation in i <a ra oz., 161 m8 dwt., 102 oz. 7 dwt. 12 ose and 
raised by Professor W.J. M. Rankine at the half-yearlyge W the service may | 502. These , within 
meetin "ot the General Council of the University of Glas- is not salied upon os.0n * Tn the othe district the 
w held last week. The subject has for some time past | clement of strength. guns steel serves as a , and fresh “ rushes’ 
under the consideration of the Senatus Academicus. lining, giving the necessary and offering a better 
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NOTICES OF MEETINGS. 

Tue LystircTion oF CrviL EN@IngERS.—On Tuesday, Novem- 
ber 8, at 8 p.m., a paper will be read on the “Description of 
Cofferdams used in the Execution of No. 2 Contract of the 
Embankment,” by Mr. T. D. Ridley, Assoc, Inst. C.E. 

Sociztr or Evsomezes.—On Monday evening, November 7, a 
paper will be read on “ The Economies of Railway Maintenance,” 
by Mr. E. S. Crompton. 
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LOCOMOTIVES v. PORTABLE ENGINES. 

ALTHOUGH during the past ten or fifteen years 
locomotive construction has made steady progress, 
and although much has been done to render locomo- 
tives more durable and better capable of dealing with 
the heavy work they have now-a-days to perform, 
yet we fear that regarded purely and simply as 
steam users they cannot be said to have undergone 
any material improvement. The use of steel for 
tyres, and many working parts, the adoption of 
larger bearing surfaces, and the use of improved 
means of lubrication, have lessened the cost of 
maintenance; the increased employment of the 
bogie in its various forms, and of appliances for 
giving the terminal wheels lateral play, have 
rendered engines better adapted for traversing curves, 
and have reduced wear and tear; and, lastly, the use 
of higher pressures of steam has enabled the power 
of engines to be increased, and has been attended 
with other beneficial results; but none of these 
improvements, important although they undoubtedly 
are, can be said to affect the statement which we 
have just made. It is true that by the employ- 
ment of higher pressures of steam locomotives 
have been probably enabled to develop a greater 
amount of work per pound of fuel burnt; but 
this is simply due to the increase of pressure 
per se, and can searcely be said to be the result of 
the steam being more efficiently utilised after it 
leaves the boiler. It is not long since it was the 
fashion to advise portable engine builders to pay 
more attention to what has been done by locomo- 
tive engineers, but although this advice may still be 
given with regard to many matters of constructive 
detail, yet we fear that as far as the use of steam is 
concerned the advice will have to be reversed, and 
locomotive engineers will have to pay more attention 
to the practice of makers of portable engines. It 
mnay appear rank heresy to speak in this way; but 
the statement is, nevertheless, one well supported 
by facts. We do not mean to affirm that a common 
portable engine isa more economical steam user 
than an ordinary locomotive engine, but we assert 
that portable engines of the better class, such as are 
now sold by the leading makers to all who will pay for 
them, are, when the pressure of steam at which they 








igh piston s at which such engines are 
ease them to hold their own ; but as these 


in portable engi , locomotives will, we 
fear, be left behind unless something be done to 
improve them. 

One of the first points which should, we think, 
be attended to, is the i 


steam in that thoroughly dry state in which it is so 
desirable to obtain it, In portable 


inasmuch as in latter instance the relative po- 
sitions of the cylinders and boiler cannot be altered, 

cial means must be resorted to for obtaining 
pats Ag Three methods of securing this dryness 
may be enumerated, thus: 1. The steam may be 
superheated on its way from the boiler to the 
cylinders ; 2. The boiler may be worked at a higher 
pressure than would otherwise be employed, and 
the drying process may be effected by wire draw- 
ing ; and 3. Mechanical means may be employed for 
separating the steam and water, and preventing the 
latter from entering the cylinder. The first of 
these plans—that of superheating the steam—has 
been tried on locomotives with but very indifferent 
practical success ; and, indeed, the temperature of 
the high pressure steam now used can scarcely be 
much increased without giving rise to di ties 
with the packing of the Bact 


valves and pistons, The second is one which 


be said to be one worthy of extensive adoption. 
separa Se iad tan vo Sokont Rtaele seed 
tion, this we believe, i w 

out, will effect the desired results, Wr beste been 
known, that if a current of steam carrying water 
in suspension be suddenly diverted from its course, 
the momentum of the water will cause the latter to 
be carried forward in the direction in which the 
steam was moving before diversion ; and if proper 
arrangements be employed, it can thus be col- 
lected and drawn off steam. ‘ it 
constructed on this principle have long been used by 
marine engineers y some stationary i 

| builders with great success, and we belie tele 
use on locomotive engines would be attended with 
excellent results. We may state here, that there is 


locomotives. More enty years ago, a sepa- 
tor, acting on the principle we have mentioned, 
was applied to the mouth of the steam pipe of a 
French locomotive by Mr. Edwards, arrange- 
ments of a similar kind in modified forms have 
been since employed by other locomotive 

So far as we are aware, however, separators have 
only been ied to locomotives with a view of pre- 


steam on its way to the cylinders. The 
of a separator to the, mouth of a steam as was 
rian Saco Sor as emer 
, we believe, any 
and baffle but in yd 





sources of economy are gradually being incorporated | * 


es where |; 

as0 | the cylinders are situated on the top of the boiler 

#3 | the carrying over of water with the steam is more 
#0 | easily prevented than when, as is the case with a 
locomotive, the jag arr are at a lower level; but cy. 


ds and lubrication of | #ble 


is often adopted unintentionally, and it is no doubt |! 
effective within certain limits; but it can scarcely |" 
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tot beng vaiebl, the only eect 
Se steam jackets. 
Careful post De wr covers will no 
doubt do Meeperba dl 5. wig by eggnog 
effectively replace a steam even in non-con- 
ising cogs orting wha morte die 
and this fact the practice of en- 
parmewag sebmcc wind aos decisively. In inside- 
Steer bans bak te te hos i the 
certain 
re tos the ams ak ye 


lubricating materials, and cause the destruction of 
the rubbing surfaces. The application of a practically 
effective air jacket—or rather gas jacket—to the 
cylinders being impossible, and superheating being 
unavailable, it follows, as we have said, t re- 


jackets, and 2nd, that in the case of outside cylinder 
engines the employment of steam jackets would in- 
crease the weight at a point where in many cases 
an excess of weight already exists. ‘The first of 


In the case of bogie having the leading 
wheels well forward an increase of weight 
would, of course, be of noimportance ; while in the 
Seat oad Sail lights ero et ete 6 hg eae 
front end still lighter steam jackets might be formed 
b a steel bush, say, ,in. thick in each 
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but to get effectively rid of the water arising from 
condensation is a more difficult affair, Tt wow 
of course be easy to fit the jackets with blow-off 
cocks to be opened ionally by hand, but such 
an artangement would have the defect of bein 
dependent for its efficiency upon the attention ¢ 
the driver or fireman and this we fear could scarcely 
be trusted for such a matter, A self-acting steam, or 
rather water, trap would no doubt serve the desired 
purpose better if it could be depended upon, and 
probably some form of steam trap now in use could 
be made available for the purpose, eare being taken 
thatthe hot water blown off is delivered into the 
tanks. Probably the best plan, however, would be to 
allow the water from the jackets to drain down into 
a emall tank, and to place either in this tank or in 
immediate connexion with it, a small pump kept 
continually at work so as to return the water at 
once into the boiler, This pump would, of course, 
have the full boiler pressure on both the suction 
and delivery side, and the work it would have to do 
therefore would merely be to lift the water from 
the collecting tank level into the boiler. 

The question will probably be asked by some 
locomotive engineers, whether the additional eco- 
nomy obtainable by the employment of steam 
jackets is such as to warrant even the slight addi- 
tional cost and complication which the use of such 
jackets involve? ‘To this question a reply in the 
affirmative may in most cases be unhesitatingly 
given. Of course there are some locomotives em- 
ployed on duty which necessitates their being almost 
always worked nearly in full gear, and under such 
circumstances the use of steam jackets would effect 
but very little saving. In all cases where engines 
are employed on work permitting them to be run 
with the steam cut off even as iate as two-fifths of 
the stroke, however, the employment of steam 


jackets will be found to result in a marked advan- | 


tage ; and, in fact, if the arrangements are properly 
carried out, a saving of some § or 10 per cent. in 
the steam used while workiug expansively may be 
depended upon. In countries where fuel is dear, 
such a saving would be of especial importance. 


We have now touched upon two points in which | 


locomotive practice is open toimprovement, and there 
are a few others connected with the use of the steam 
in such engines of which we also intended to speak 
here. ‘The present article has, however, extended 
to such a length that we must postpone our further 
remarks until a future number. We shall, however, 
take an early opportunity of returning to the sub- 
ject and directing attention to the points to which 
we have referred, 


INDIAN RAILWAYS. 


Pexprna a further consideration of the advantages | 


attending the adoption of achange of gauge in Indian 


railways, and the discussion of what that gauge | 


should be, we may for the present turn our attention 
to the construction of railways upon the 5 ft. 6 in. 
gauge as they at present exist in Endia, with a view 
to affording a comparison between the acutal and 
proposed future practice, and also to obtain infor- 
mation as to how far the existing works may be 
utilised to give the maximum accommodation for 
narrow lines, 

The total length of lines completed or sanctioned 
in India up to the present time is 6249 miles; of 
these 4628} miles are already opened. There are 
4149} miles of single line, and 479 miles of double 
line, divided as follows : 

Length opened. 


: ; Length 
Name of line. sanctioned. | ~~ reek | 
Single. Double. 





Guaranteed : miles. miles. | miles. 
Fast Indian Main Line 1278 928} | 203 
Jubbulpore Line... ont = 28S 225 | 
Madras South-West Line ... 522 492 
» North-West Line ... 340 215 
Great Indian Peninsula ...' 1272 928 256 
Bombay and Baroda «| S84 2004 20 
Sind ... eee ove ose 109 | 109 
Punjab ave ow oo} 946 246 
Delhi ... os deo eee S10 
Great Southern oe — | 168 
Kastern Bengal ooe ee il4 
Oude and Rohilkund 42 
Carnatic ete deo 18 

State: 
South-Eastern 
Northern Punjab 


38 








ld| taken for a double line of way. 


On all these lines, sufficient und has been 
he cuttings are 
made wide enough for two pairs of rails, Bat the 
embankments are sufficient only for a single 
line. Both in cutting and bank, the formation 
widths, for the most , are 19ft.. and in the 
former there is left 11 ft. for ‘ future widéeting, 
bringing the total breadth between side drains to 
30 ft. 

Tunnels and bridges passing over the railway are 
constructed to the full breadth for a double: line, 
bat in the ease of under bridges, it is the piers and 
abutments only that are completed, the superstruc- 
ture being built wide enough only for the single 
line. Culverts, and in some instances viaducts, are 
made for a double track, but in cases where an irori 
work superstructure is employed, the narrower 
width is adopted, the foundations and brickwork 
beg, however, completed for a future additional 





widening. 
| ‘There are but very few tunnels on the Indian 
lines, and over bridges are uncommon. On the 
East Indian Railway there is but one tunnel, 26 ft. 
wide and 23 ft. high, from the rails to the soffit of 
} the arch. 
| In the Western Ghauts, and some few others of 
the hilly distriets of India, tunnels are unavoidable ; 
but, generally speaking, the country is favourable 
for railway construction, while even in those excep- 
tional districts, great outlay may be avoided by a 
| judicious selection of route. On the other hand, 
the numerous and wide rivers, flooded during the 
rainy season, Oppose many and serious obstacles. 
‘The following dimensions give the widths for 
railway construction generally adopted, both for 
single and double lines : 
” ft. in. 
Single Line. Formation Width, 19 ft. 
Clear space outside of rail ase pes 
Width of rail ... eee Fe Soe * v4 
Breadth of gauge oss jos oss 6 
Width of rail dee as od bee 24 
Clear space outside of rail ... ove _ v 


Minimum breadth at top of ballast, and 
the least width allowed between piers of 
bridges ow see eon 

Space required for slopes of ballast and) .- 
trenches outside to top of embankment § 


13 11 


i Total breadth 


} Double Line. Formation Width, 31 ft. 
Space outside rails 4ftx.2 ... oes om 
j Width of rails 2} in.x 4 
Gauge, 5 ft. 6in. x2 ... 
Middle width ... 
| Minimum width on top of ballast or be-? 95 49 
tween piers of bridges... ese “6 
| Spaces for slopes of ballast and trenches? 5 
beyond them on top of bank 


Total breadth at top of bank ... 31 9 

| A modification of these dimensions is recom- 
mended in the memorandum recently drawn up for 
'the guidance of officers intrusted with the laying 
| out and the construction of the new State lines on 
the 5 ft. 6in. gauge. 

, ‘These lines would be built entirely for a single 
| track, the question of providing fora double way in 
certain lengths being one that must be considered 
separately. ‘The whole of the work would be 
designed as for roads of a first class, but to carry 
moderate loads at a low speed, while everythin 
| would be done to economise outlay. To this en 
jall station works would be of the ct sgh poe ma 
| character, and an important modification of forma. 
| tion width is recommended. ‘This would be re- 


Ee ba A a Bh bet NAVIGATION. 

HROUGH districts 

Cheshire rans the River Weaver, i all: 
obstructed by 


ersey, So long ago as 172) an 
Act of Parliament was passed for the improvement 
ef the stream, by which it should be made navigable 
for smal] vessels trading between Liv and 
Northwich, Frodsham and Nantwich, the towns in 
the salt-producing districts of the county. It is 
from near the last-named place that the Weaver 
finds its source, and its total length to the outflow 
is 30 miles. The navigable portion is, however, 
but 21 miles long, extending from Winsford to 
below Frodsham, where it enters the Mersey. ‘The 
course of the river lies in close proximity to some 
important systems of communication, Thus, close 
to Northwich, adjoins the Trent and Mersey Canal, 
which, being connected with the Bridgewater Canal, 
passes through an important and extensive district, 
while on the — side, branch lines from the 
Cheshire Midland Railway join up the Weaver with 
Manchester but 20 miles away. When it is added 
that the river is the chief outlet of the Cheshire 
salt works, and that the annual produce is about 
1,000,000 tons a year, it will be readily understood 
that it is, and has been for upwards of a century, a 
matter of vital importance to the commercial wel- 
fare of the place, that the navigation of the river 
should be as well maintained as possible. 

The legislation of 1721, which sanctioned the im- 
provement of the Weaver about the same time that 
the Bridgewater Canal was set in hand, gave the 
management of the navigation into the hands of 
certain of the Cheshire landowners, whose business 
it was to promote the local commercial interests, 
and to devote the profits accruing from the scheme 
to the county benefit. So rapidly and largely did 
the salt trade increase after the Act of 1721, that 
the powers included in that measure soon reached 
their limit, and further legislation became necessary. 
Fresh Bills were then obtained, which handed the 
responsibility over to certain trustees, who had the 
privilege of improving stil! further the navigation, 
upon the understanding that all profits arising 
should be used for the reduction of the county rates, 
and from that time to this the surplus has been de- 
voted to this purpose, so that the fullest develop- 
ment of the river and its local trade is of the utmost 
me to the ratepayers. 

3ut till the year 1807 the Weaver remained 
crooked, and the shallows accumulated, and at that 
time Telford took the matter in hand, constructing 
locks, cutting channels, and dredging the bed, so 
that a vast improvement was effected to the im- 
mediate advantage of the district. From that time 
till 1866 improvements of some little importance 
were made, and in the Jatter year the question was 
once more brought before Parliament, and fresh 
and extensive powers obtained. One of the urgent 
causes which led the Weaver Commission to seek 
fresh powers, arose from the fact that railway car- 
riage began seriously to interfere with river transit 
in the tranafer of the staple manufacture, salt, and 
it was found that with certain alterations, not only 
could the Weaver be placed on more equal terms 
with the railway as regards salt carriage, but also 
that an important general trade could be carried on. 

Beyond Northwich there was no river communi- 
eation, and so the railways which connected with 
Manchester and the midland counties were out of 
reach, Again facilities for general traffic open up 
good prospects for business with the Trent and 
Mersey Canal, aid although, at the point where 





| duced to 18 ft. in embankment and 24 ft. in cutting 
|a8 a maximum, a further reduction of 2 ft. being | 
jmade in localities where, from the nature of the | 
ground, the works would be exceptionally expen- | 
jsive. The ballasting is limited to 12in. in depth | 
| below sleepers, and 10 ft. in width on the surface. | 
| Small bridges and culverts are to be made 10 or | 
| 12 ft. wide, except, of course, where the height of | 
bank decides the dimensions of the latter, and in | 
jlarge bridges the platforms would have just suffi- 
| cient capacity for the road, and a narrow footway 
on either side. 

The whole tenour of these instructions, in fact, is 
to the effect of making lines as cheap as possible, 
avoiding as much as possible al] superfluous ex- 

nditure, and fitting the railways only for such 
imited work as existing traffic would ‘place 
them, while-at the same time the substantial na 
of the works would fit them for any futuré inttédse 
of business. 








the two channels are adjacent, the river is some 
50 ft. below the canal, the construction of tramways 
and sheds, and the ereetion of hydraulic machinery 
have, and will entirely overcome, all the incon- 
veniencies resulting from this change of level. On 
the opposite side also, where the railway sidings are 


|near the Weaver, somewhat similar arrangements 


will be made by which the navigation will be placed 
in free communication with the Cheshire lines. It 
will thus be easily understood that other motives 
than those eonnected with the mere loca! produc- 
tions of the place have led to the development of 
the Weaver scheme, which we will now proceed to 
describe. 

One of the chief features of Telford's improve- 
ment in the navigation was the constraction of 34 
miles of eanal—the Weston Canal—between the 
river at Sutton and Weston Point, where the navi- 
gation now ends. A dock was also built at the 
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latter place for the accommodation of vessels that 
had to wait for high water in’ the! Mersey, the wy 
time at which ships could enter the river, althoug 
the navigation itself was independent of tide. ‘This 
dock soon. beeame insufficient, and made. 
in 1856, which, proving too small row. 
ing traffic, was semen i by the 

a year or tWo since, while the 
a fourth when it shall be re 


the Mersey and Ni 
lock at St where there is a’ 
and the total lift of the four 3 
or an avérage of 4ft. Zin. The 
was 100%. by 20 ft., and duringthe past thirty 
years pe ng, tage traffic rendered it necessary 
that do locks should be constructed. A part 
of the new work now in progress is the construction 
of a third set Of, locks, te times the size pf thi 
criginal jones, that. is, 200 ft..Jong by 40 ftp 5 
‘They will have a Gepth of J5 ft, of water over the 
sills, and will accommodate a steam barge, with the 
three lighters that, in addition to the cargo, form 
the load Zor one of the steam tugs, At the same 
time, whim the whole length of the locks is not 
required, pair of middle gates, which will be pro- 
vided, will enable only half the length to be em- 
ployed. ‘The size of the locks also will be so large 
that coasting vessels can be admitted to pass up the 
river. 

But besides the increased facilities which the pre- 
sent alterations will give to the local trade, a new 
and important tréflic can be opened at Northwich if 
asutticient basin is @btatned for the accommodation 
of the coasting vessels, Now it so happens that 
there exists near Northwich every ae 
such a dock. Close to the town there isa lake 
some hundreds of #tres in extent, that haw been 


growing during thé . forty-five ‘; 

nally a ‘allay with a bib tate throngh it, 
constant pumping of the salt water from below the 
surface hag ed a subsidence of the valley, and 
the whole #page i8 now. ; with water varying 
from 10 ft. to 30 ft. in depth. 

This large area is thus easily available as a basin, 
and when it can be employed a large and lucrative 
trade will be necessarily 
place of traffic upon the Weaver is Andertom, close 
to Northwich, and it ig here that the Trent and 
Mersey canals and the railway system are in the 
closest proximity to the river. From the imperfect 
navigation now existing, coasting vessels having 
cargoes for the potteries or the salt. districts, are 
unable to enter the Weavet {therefore com- 
pelled to unload at ‘Wetton Pott, and have their 
cargo transferred light .draitght boats, which 
pass up to A ndertode and are in their turn dis- 
charged, their freights being placed on board the 
barges of the Trent and Mersey canal, or upon the 
railways. It is evident that from the unavoi 
breaking of bulk great Joss d mae 
and this loss is te nh the 
the flats down fig ny ich pass lader 
salt towards thé Mersey. Arrived at Weston 
Point they are uploadéd and transported into the 
larger vessels in the Mersey. It will he. readily 
understood, thereford;ithat any change which would 
save this constant ( mm og by enabling the 
coasting boats to come di up the Weaver, 
would effect a considerable saving in existing trade, 
besides stimulating the future trattic. The schooners, 
for the most part from 150 to 400 tons burthen, 
would lie alongside the wharves at Anderton instead 
of entering the docks at Weston Point, and the same 
shifting of freight will be saved in a similar manner 
in vessels passing outwords. It will be easily under- 
stood from the foregoing, cf how much utility will 
be the large lake before mentioned, as having grown 
by subsidence of the ground out of the Witton 
brook, where it has been converted into a large 
dock, 

_ Teo widen and deepen the cuts, and generally to 
improve the navigation of the river, is therefore one 
of the important features of the works now in 
hand. n€ previous width of the channels was 
60 ft., the depth § ft., and these are now being in- 
creased to a surface width of 90 ft. a bottom 
breadth of 54#t., and minimum depth of 12 ft., 
and it is intended to.continue this depth .as far as 
Northwich, _ To effect this the aid of steam dredges 
has been required, and these machines have been 
and are still at work removing the shoals and sand 
banks which now obstrnet navigation. The 
heaviest'works aré upowthe Weston Canal, Next 





























wire rope. She is di 


veloped. ‘The prineipal a 





ee 
in importance is the widening and deepening of 
the Barnton ‘Canal, Star Northwich, the widenin 
and deepening of which is now in hand. This will 
be taking ‘away the locks and weir at 


d throwi a ae 
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PRIAL OF THE S.S. KIRKSTALL. 
* vessel of it and 
is revival 
of and juarter 
Where it has for long past been in a 


The indication is still more marked when we : 
vessel in question is the tenth of the same class that has 
left the yard of a firm which has only been estatilished 







about sixteen months, The firm is that Allibon, 
Noyes, and Co., of the Rosherville Iron Nerthfleet, 
and the-vesse! is the screw ateamer which was 
Jaunehed on the 10th of n and which made a very 
successful trial trip on y last. stall 
been built and engined with' and outfit complete 
order of Messrs. B. rson. Co., of Kir 

hear Leeds, name of the 
ig Gntendeii for trading Hetween Goole and 


and. was designed for a seeond-class ship, but owing to her 
t structural strength she has been AT at 
d’s. She is fitted efor ballasting with wates, 

@ false bottom for that purpose, built 5 

proved principle. The tigioPahe Kirkstall 

fasted schooner, the : rit 





ee 


by watertight bulkhe 
facilitating the wor! 
also fitted with two 
crane, all taking s 


hes 
, cane 
feeb. a 
cers and crew are tortie 
ships, and forward. The engii® room is” e 
the length of the ship from aft, and is protected by a hurri- 
cane house connected to the sides of the vessel. An iron 
easing connects the main deck with the top of this house, 
the engine room being well lighted and ventilated. The 
following are the principal dimensions of the Kirkstall : 






; ft. in. 
Lengt aes eee ove ose ws 175 0 
Beam ... pce “ one pa mr. Be 6 
Depth ~~ ~~ ore one eee wee 14 6 

Lopnage .M. oo ood we 4 hl a 

t ow eee ee uae 6 ” 

Area of midship section ger user 253 sq. ft. 
Speed in knote(guaranteed) .. nine  ,, 
Indicated horse power per ton 


- “~ 27 
” ” per foot of section 7225 

The vessel is fitted with a pair of Mr. pager 
engines of 70 horse nominal working up to 
350 horse power... ‘They are po he with overhead 
cylinders, two of largé diameter, Over whith are placed two 
of sriallerdiaméter, all being steam jacketted. The pistons 

through }eylinders, the rod of the 
small one passing upwards te @eross-head, to the ends of 
which are connected 4wo ‘reds which pass downwards 
through the lower cylinder and tts piston, to which they are 
of course attached, to another crosshead working in guides 
beneath the large cylinder. This crosshead works a short rod 
on to the crank of the main shaft, the two pairs of cylinders 
being placed in line with the keel of the vessel. The engines 
are well designed and strongly built, and are fitted with a 
special arrangement of valve gear by which the steam can 
be cut off at any portion of the stroke with the greatest ease 
and facility by means of a small hand wheel. We leave the 
details of these engines for an iMustrated description which 
we propose shortly to before our readers. 

The engines of the Kirkstall take steam from two of Mr. 
Allibon’s high-pressure annular steam boilers, whieh will 
be found illustrated at page 164 of our last volume, These 
boilers are capable of being worked at‘ pressure of 120 Ib. 
per square inch, and they combine large ‘heating. sur- 
face within a small compass with ample steam room, 
large water area, .and ‘facility for cleaning and exami- 
nation. With these béilers a remarkable economy of fuel 
is effected, the guaranteed consumption being 5 tons of eoal 
per 24 hours, or rather less than 1} 1b. per horse power per 
hour, which economy was closely attained on the trial trip. 
This extreme economy of consumption of: fuel 
adapts them for use with marine engines. Annexed 
a statement giving the weights and displacement of the 
vessel ; ' 6 gho au ® Metts, cree 4 
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starting, 

cylinder jackeis° was \ broken, and caused a delay, 
steam being stopped off the jackets. She, however, left 
Tilbury Pier at 12.84 p.m, and ‘steamed quietly down, 

varying speéis, ‘and against’ a fresh bead-wind, to 
the Chapman Light, off the Chapman Bank, which she 
passed at 1.51 P.1., the distance being about 9 knots from 
Tilbury Pier. © By this time her engines had got into 
steady work, and the screw was making, on the average 
56 revolations per minute, Southend Pier, which is 
44 miles from the Chapman Light, was reached ut 
2.25 p.w., or in 31 minutes, the Kirkstall passing 
the Nore light, a distance of 9 knots from Southend pier, 
at 2.51 p.m. exactly, having accomplished the run in an 
hour to the second. The ship then made for the Admiralty 
measured knot on the Maplin, the engines running at an 
average speed of 62 revolutions per minute with steam at 
60 Ib. pressure. Under these conditions four runs were 
made, two against tide and wind and two with them, the 
results being the attainment of an average speed of 94 knots 
pet hour, which is very satisfactory considering the general 
circumstances under which the trip was made. 

Another disadvantage was that very small coal was 
used on board in the early of the trip, which, however, 
was only an additional ev of the honesty with which 
the arrangements were carried ont. With a couple of hun- 
dred tons of ballast in her the Kirkstall would have been 
more down by the stern, and would have given even better 
results than she did. As it was, the following average re- 
sults were obtained over the day’s working : 

Coals consumed per indicated horse power Ih. 

per hour =... ode ove ebb aes 1.5 
Number of revolutions per minute eve 64 
wary ee aecneag in knots ... wn 
Indicated power obe oss oss 820 

We believe the above figures to be correct, but as the 
calculations require confirmation, we do not give them as 
absolute, although they really may be so; at any rate they 
are very close to the mark. The engines worked well and 
easily, and with but little priming the whole day, the 
boilers also working well. In the engine room, which is 
well open to the stokehole, a steady tempersture of 82° was 
preserved throughout the day, rendering it bearable, if not 
comfortable, at the present season. This part of the vessel, 
by means of the smallness of the boilers,’is not crowded for 
space, there being ample room for stoking. The Kirkstall 
returned to Tilbury by 7.80 p.o., aftér a trip the results of 
which reflect credit on her designers and builders. 
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BEUTHER'S AXLE-BOX. 

WE have frequently directed attention in this journal to 
the advantages derivable from the employment of oil in 
place of the ordinary grease for lubricating the axles of 
railway vehicles, and we have from time to time illustrated 
and described the principal arrangements of axle-box which 
have. been designed for enabling oil to be employed as 4 
lubricant with economy, To the arrangements of which 
we have already given accounts, we now propose to add 
another, namely, that d by Mr. Edward Beuther, 
the superintendent of the Royal Bergisch-Mirkische Rail- 
way, Prussia; Figs. 1 to 7 of the engravings on the next 
page nting Mr. Beuther’s axle-box as now being tried 
on Sse Mecropolitad Railway, while Figs. 8 and 9 show the 
form in which it is used by Mr. Beuther himself on his own 
line, and in which it has also been adopted on other con- 
tinental railways. Of this latter form we shall first give a 
description, ; 

The axle-box is made in two parts, namely, « cap a, 
and box, 4, the two being mire nest: aca Melomevatiry 
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o, and applied to the journal by the rubbers, s, the excess 
dripping down into the cup, 2, where it deposits its impa- 
rities and the clear portion escaping through the boles around 
the upper part of the cup into the chamber, m, ready to be 
used over again. This arrangement for clarifying the oil 
by deposition and freeing it from the heavy particles of 
metal worn off the bearing or journal is a very important 
feature in Mr. Beuther'’s box, and it is found to answer its 
purpose thoroaghly. The back of the box is rendered 
dusk tight by a couple of wooden discs, f/f, these being 
fitted with a spring, p, so arranged as to force them in 
opposite directions, thus insuring close contact between then 
and the axle beth above and below. 

From a report before ua, signed by Herr Vogt, the first 
technical member of the board of directors of the Aix-la- 
Chapelle and Dusseldorf Railway, we find that in 1865, a 
six-wheel carriage fitted with Mr. Beuther's axle-boxes was 
run 28,402 miles without any repairs being made to the 
bexes or any oil added. The bearings used were composed 
of 80 parts of copper, 4 parts zinc, 8 parts tin, and 8 parts 
lead, and the loss by wear of the six bearings in running 
the above-mentioned distances was found to be 15.87 oz., 
or an average of 2.65 oz. per bearing. The quantity of oil 
used, as ascertained by weighing the boxes and making 
allowance for the particles of metal worn oft the bearings, 
&c., was 4 Ib. 15.4 oz., or an average of but 13.23 oz. per 
axle-box for the whole distance of 28,402 miles. After ex- 
amination these axle-boxes were replaced and run an ad- 
ditional 10,162 miles, or 38,563 miles in all, without oiling, 
and when again examined, after having been running from 
February 6 to November 10, the oil was still found to be 
thin and clear 

From a list dated the 15th of February, last year, we 
find that up to that time there had been applied 9802 of 
Mr. Beuther's axle-ltoxes, on various Continental railways, 
there being 2000 at work on the Grand Central Railway of 
Belgium; 2050 on a Russian line—the Balte Elisabeth- 
graden; 1600 on the Niederschlesisch-Markische; and 
smaller numbers on twenty-two other railways. In this 
country Mr. Beather’s plans have been on trial on the 
Metropolitan Railway since Janugry last, and the results 
obtained have proved thoroughly corroborative of those 
obtained on the Continent. Figs. 1 to 9 of the annexed 
engravings, which have been prepared from a tracing 
kindly supplied to us at our request by Mr. R. H. Burnett, 
the locomotive saperintendent of the Metropolitan Railway, 
show the manner in which Mr. Beuther’s plans have been 
carried out on that line. It will be noticed that Mr. Burnett 
has not adopted the arrangement for enabling the brass to 
adjust itself to the journal, but bas used a bearing fitted 
to the top of the box in the usual way. The brass has no 
oil-holes or channels formed in it, the lubrication being 
effected entirely by the side rubbers, one of which is shown 
separately by Figs. 5 and 6. The details of the perform- 
ance of the sets of axle-boxes tried on the Metropolitan 
Railway have been furnished us by Mr. Burnett, and they 
are as follows: 

Four of these boxes were fitted on one side of No. 175 
composite eight-wheeled carriage, the other side being fitted 
with the ordinary axle-boxes, with Blackburn's lubricators 
acting from above. The outer pairs of wheels of the car- 
riage are fitted so that they can play laterally, the axle- 
boxes being attached to radius bars on Mr. W. B. Adams's 
plan. The carriage commenced running on January 17, 
1870, with all the boxes full of oil. The quantity of oil 
taken to fill Beuther's boxes was 11 pints, or an average of 
23 pints per box; while the quantity of oi] taken to fill 
the ordinary boxes was 3 pints, or an average of ? of a 
pint per box ; at first starting, therefore, Beuther’s boxes 
carried an average of 2 pints per box more than the ordi- 
nary boxes. Benther’s boxes were number 1, 2, 3,4, No.1 
being at the “‘up” end, and No. 4 at the “down” end of 
the carriage. 

During the first day of running, No. 4 box was slightly 
heated, but gradually cooled down, and continued, together 
with the others, running cool until the carriage stopped 
running on April 22nd, between which date and January 
17th it had run 10,256 miles. On the boxes being taken 
down and examined, it was found that very little oil had 
been consumed in them. The cause of No. 4 heating at 
first starting was owing to an unequal bearing of the axle 
on the brass, consequent upon the radial arm attached to 
the box being twisted. 

Boxes Nos. 1 and 2, after being examined, were replaced 
in the same condition as when they were taken down, no 
fresh oil being added. Boxes Nos. 3 and 4 were taken out, 
well cleaned and filled with oil, 3.25 pints being put into 
No. 8, and 3.3 pints into No. 4; they were then replaced. 

The quantity of oil that was added to the ordinary boxes 
between January 17th and April 22nd was 4} pints, which, 
added to the 3 pints put in at first, gives a total of 74 
pints, or an average of 1} pints of oil per box. 

The carriage commenced ranning again on April 23rd, 
and continued in use until October 27th, daring which 
time it ram 23,687 miles, the boxes having kept cool the 
whole time. It must be borne in mind that when the boxes 
were again examined, on Friday last, the 28th of October, 
Nos. 1 and 2 had been running 33,943 miles, with the 
same oil in them, none having been added since they 
were first filled before starting to ran on January 17th. 
Nos. 8 and 4 had been running 23,687 miles with the same 
oil in them. No oil was added to the boxes when 
the examination was made in April last; but the quantity 
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of oil that was added between April 23rd and October 27th 
amounted to 6 pints, making a total since the coach started, 
running on January 17th, of 13} pints, or an average of 
33 pints per box. 
On October 28th the oil was emptied out of boxes Nos. 
2 and 3 and measured; the oil emptied out of No.2 mea- 
sured 2 pints, and that out of No. 3 23} pints. No. 2, on 
first commencing to run on January 17th, had 23 pints 
put into it; the quantity of oil used therefore in running 
33,943 miles was 3 pint. No. 3, on commencing to run on 
April 28rd, bad 8} pints put in; the quantity of oil used 
therefore in running 23,687 miles was 4 pint. 
The comparison is therefore— 
Quantity 
Miles run. of oil used per 
axle-box. 
83.943 } pint. 


” 


Beuther’s boxes 

Ordindry n ” 

Beuthers ,, a ee - 
Ordinary ,, ese a oa ee 

We were present on Friday last when the axle-boxes 

referred to were and the oil—with the exception 

of a small portion in the central cup and adhering to the 
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sides of the box—was found to be thin and clear and per- 
feetly fit for use. Indeed, the axle-boxes have been re- 
placed without fresh oil for a longer trial. The lubricant 
used was a purified mineral oil. The performances of Mr. 
Beuther’s axle-boxes above recorded very considerably ex- 
ceed those obtained with any other axle-boxes with which 
we are acquain‘sd, and they are of especial interest 
at the present time when the practice of lubricating 
railway axles with oil is steadily extending in this 
country. On the Continent and in America 'oil-boxes 
have for many years past been far more extensively 
used than they have here; but we trust thet this may not 
| long continue to be the case. The use of oil in place of 
grease effects a saving in the cost of lubricants, a saving in 
| the wear of bearings, a saving in frictonal resistance, 
| and, lastly, but by no means least, a saving in the cost of 
| personal attendance and manual labour. With these ad- 
vantages in their favour, we trust that before many years 
| elapse oil-boxes may replace grease-boxes entirely, not only 
| for passenger carriages, but also for wagon stock. In 
| conclusion, we may state that Mr. Beuther, whose axle- 
| boxes we have is represented in this country by 
Strand, London. 


described, 
| Mr. M. Neuhaus, of 17, Surrey-street, 
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STEAM PILE-DRIVING MACHINERY. 


CONSTRUCTED BY MESSRS. W. EASSIE AND CO. (LIMITED) GLOUCESTER. 
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handiness of a pile driver is always found advantageous, and driving two rows of piles for carrying ove 
this simple turotable increases the efficiency of the maching ab $8 in Fig. 4) with an ordinary} ; i ! 

and often saves considerable time. On the upper platform . thén excavated 20 ft. deep and ; is 1 it. Lt in, and 
are hi the leaders, B, and side stays, connected by frani- \ ing machine penning sass the of 21.5ib. 
ing to back ladder, Q, at the foot of which there is a i tin. the wall 
strong adjusting serew and guide, R, allowing the pile driver 
to be set to any inclination up to | in 6w required, in 
order to drive raking piles. The boiler is an upright one, 
and the engine is vertically with the cylinder in- 
verted, working down u the crank shaft, on which is the 
pinion driving the crab, O. The large shaft of the crab 
carries a double clutchbox, hevi on one side the chain 
drum for lifting the pile, and on the other side the pitchéd 
wheel driving t less chain, C, which rnises the ram. Ai}! 


break is provided, so that either the pile or the ram can be ; J 
lowered gently at any time. The Jengine, and jes previous! ed, a great saving time and | the Russian Commission and myse! 
erab, being on an i , are availa r would be , if the pile driver were placed upon | of these embankments near Hafod-Liyan, and though it was 
other purposes, such ag » Pumping, and other opera |e traveller running upon the gantries, and so moderately protected by trees, we were unable to 

tions required on large ‘ are complete for | drive the piles at the bottom of the trench. 

these purposes, whether thet portion of the machine used in | pile driver was accordingly constrneted for the purpose 
pile driving he taken away or not. the result was that a very great was effected 

The pile driver shown ip Fig. 4 is called a ‘‘ telescopic pile | previous cost of the same work having 

driver,” and is of an exceedingly useful class, being designed | per foot depth of pile driven, wheréas the o ing l , 
not only to command a large area, and put down « pile ion of the new machine was redueed tool Uh higher up the mountain than Hafod-Liynn station for want of 
readily in any position included by the line of rails om the | foot depth. The rate of working was usually i water for the engines, everything was so frozen up, and we 


tries, 88, but also to drive piles 30 ft. or 40 ft. below the | blows per minute, with 8 ft. height of fall of the ram. had to return to Portmadoc. On the journey down, the car- 
% riages ran perfectly steady across the embankment, whilst 


Feel of the rails on which it traverses. It is thus of great a ae ; 

value in running out piers in deep water or driving = in RAILWAY GAUGES; Mr. Spooner and myself, riding on a wagon of slates, had to 
trenches. Fig. 4 represents the nature of the work that had To rue Eprror or Exousmxnma. lay down on the.top and cling to the wagon to prevent our 
to be done by the first pile driver of this construction, which | Srm,—I am greatly obliged for your attention to my letter | being blown away. The Count Bobrinskoy and the Russian 
was adopted by the Admiralty for driving piles in trenches | of jast week. Your position is @early right as you have put | party rode in the carriages, and were amazed at their steadiness 
in the extension works at Chatham. In this case, as was | it, im accordance with the experience of practice, on | under the circumstances. I refer to these facts, as showin 
noticed in our description of these works about three years | the 4ft. 8} in. gauge ; but is this practice perfect? Having | 4 stability on this very narrow gauge truly surprising, and, 
and a half ago, the trenches were cut out of soft clay and | admitted the capacity of the 2 ft. 9 béth in respect | to some extent, upsetting many of our theories on centres 
other yielding materials, so that the sides required supporting | to@@rrying power and speed up *6r 30 reiles an hour, ; of. gravity, Mr. Spooner further assured us that, during 
by meune of the struts, TT; and it was therefore necessary | when by Fairlie engines, there only remains the | the six years’ daily working on this little line in all weathers, 
t in traversing longitudinally over the trench, the pi uestion of stability against the 2ft. 9in. in favour of the | no vehicle had ever been blown over ; had such been the case 
driver should pass clear above these struts. The traverser, PY 3 6 in. it would have seriously the passenger traffic of the 
U, is mounted on wheels running upon the rails laid on the| The following points suggest themselves to me, which I | line, and no doubt have led to inquiries by the Board of 
gantries, SS. The longitudinal traverse is effected by means | would be glad if you noticed in your next remarks on this | Trade. , , 

of the shaft and pinion, V, driven by the engine of the pile | subject. fr the angle of stability, viz., 45°, gives the correct | With many thanks for your kind attention. 

driver ; and the cross traverse of the pile driver upon the | centre of gravity for 4 ft. 8) im. gauge at 65 miles an hour Re Ropert F. Farrier. 
traverser is effected by chain gearing from the steam crab. | (at which s our express trains invariably run down hill),| 9%, Victoria-chambers, Westminster, October 27, 1870. 
A pile can then be driven in any portion of the space com- | what would be the correct angle if the speed beteduced to a 

prised within the gantries, and thé traverser overhangs the | 30 miles an hour? How does this angle of ty agree ver ™ ‘ TIVES 
gantry on one side at W, so that the piles may be driven | with the practige on the 4 ft. 8} in. gauge in America, where MOUNTAIN LOCOMOTIVES. 
close to that side of the trench as well as the other. the Pullman sleeping cars frequently run, as in our own To rue Epitor ov Excivgerine. : 

In order to drive a pile to the bottom of hg trench, a long | case, down bilf@t from 40 to 50 miles an hour? These cars Sir,—The design of mountain locomotive, illustrated in 
frame, X X, is introduced, called the.“ needle,” sliding | are higher from rail to floor than our carriages, because | Your last week's number, has been known to me for some 
freely between pieces of T-iron fastened om each edge of the | the bogies have to swivel beneath them ; they are @ ft. 6 in. | time past. Itis not the design of Messrs. John Cockerill 
leaders, B, of the pile driver. This frame is raised and | higher from floor to roof in centre, and are 114%, Bin. wide, | 2nd Company, but of a gentleman named Brunner, who was 
lowered by the chains, Y, attached to each side of it and | being 3 ft. 9 in, wider than the large carriages on the London | 4t the time he called my attention to the matter, over twelve 
winding upon a drum on the steam crab; and it serves as| and North. W ditern Railway. Moreover, in the Pullman cars | mouths ago, and is, I believe, in the employ of that firm. 
the guide for the ram and follower, im place of the leaders | the centre of gravity is raise¢ above the ordinagyheight by | The design in question ori in this way: Mr. Brunner 
themselves. The plam usually ado is to fasten the | reason of some Of the sleeping berths being nearte.the roof. had for some considerable time past studied the question of 
lower end of the needle, X, to the head of the pile, as| The comparison, therefore, between the carriageson the 3 ft., | mountain locomotives under my care, and when e left my 
shown in Fig. 4; or the meedie be lowered at onee to; the gauge | advocate, the Pullman cars on the 4 ft. 84 in. service, about eighteen months ago, 1 considered he had a 
the bottom of the trenely After the has been driven, the | gauge im America, and those on the Festiniog Railway, | Y°TY know edge of the, subject, and, moreover, tho- 
needle is raised clear of the struts, TP level with the rails, | would be as follows : roughly believed in the ad of the Fairlie engine. 
and the machine can then be traversed im any direction Jongi- | Outside width af Carriages : Mr. Brunner, on leaving me, service with Mesers. 
tudinally or transversely, the whole of the movements and 4 ft. 84 in. Pullman's cars 11 ft. 3 in. wide, or about | ‘ ockerill and Company, and, Fou may suppose, the merits 
the lifting of the needle being effected by the steam power | 2.40 times the width of the gauge. of my system were often the of conversation between 
on the platform of the pile driver. The leaders and side stays} 3% ft. gauge carriages 7 {t. wid¢, oF about 283 times the the managers of that estab! t and Mar. Brunner. It 
of the machine are hinged, so that they can be adjusted for | width of the gauge. . was at Messrs. Cockerili’s establishment that the “ Seraing,” 
driving raking piles with the needle, ag shown in . 4, with 1ft. 1lgin. carriages 5 ft. wide, or about 2.55 times t ) : fe somewhat like my engine, 
the same facility as in the construction of pile driver pre- | the width of the gauge. ils, because it {to have been successful, 
viously described. The endless piteh-chain, é is connected | Height from rail to top of Carriage: ‘ e go all mechanical laws), 
solely to the needle, X, and stexm erab, O, and as it never | 4 ft. 8} in. gauge is 12 ft. 6 in. Me ak 2.65 times the gauge. | to the understanding of Mesars. Cockerill no engine with a 
requires in practice to be stretched perfectly taut, it is | 3 ft. a Sft.6in. ,, 2. aA By double boiler could thereafter succeed—hence they talked 
always ready for immediate use, whether the needle is raised | 1 ft. 11}in. _,, Gft.6in. ,, 3.33 Be - Mr. Brunner into giving up the double boiler, and adopted 
to the top or lowered to the bottom of the trench. Speed of Carriages : the single onc. as you have illustrated it. 

We extract from a paper read by Mr. Peter B. Eassio,| 4 ft. 8} in. gauge is 50 miles an hour, or 0.885 miles per| Please to note that many of the details, what I call the 
before the Institution of Mechanical Engineers in 1567 (to | inch of gauge. essential details, are all after my plans, and in this respect 
which paper we are mainly indebted for the particulars ofthe | 3 ft. gange is 30 miles an hour, or 0.883 miles per inch of | Mr. Brunner’s design is superior to anything of the kind pro- 
machine we are describing) the following Table showing the | gauge. duced on the Continent; but the great point of difference 
particulars of half a day's work with one of the telescopic} 1 ft. 114in. gauge is 20 miles an hour, or 0.851 miles per | between my system and this of Mr, Brunner’s, as it also has 
pile drivers employed at Cardiff Docks. Some difficulty was | inch of gauge. been with every other attempt in the same direction, is that 
experienced in this case in getting at the exact height of fall| (I have often travelled over the Festiniog line at a speed | the carrier frame (in this case supporting the boiler accordi 
of the ram, as the machine was at work upon gantries, | exceeding 30 miles an hour. to my plans) is a long rigid body passing from foot-plate en 
driving piles in water; but the fall was ascertained to be on| It will be seen by the above, that the carriages for the | to smoke-box end, with buffer beams and buffers at each end ; 


an average about 10 ft. The last 40 or 60 blows were given | proposed 3 ft. gauge show a favourable comparison with the | it thus receives all strains and shocks, whilst the bogies are 
with a fall of 14 ft., causing the pile to go down from } in. to | experience obtained from the examples quoted. mere carriers underneath. The bogies contain the moving 
ve in. per blow. The weight of the ram was 21) cwt.; and Vith reference to the horsebox part of the question, it is | power, and when going forward, instead of pulling direct at 
the size of the piles was !3 in. square, and their average | quite true that it is a troublesome machine on the broad | the load to be hauled, as they do in my case, they simply re- 

gauges at high speeds, but this arises solely because the | ie er age ay rane = bogie frames, to which 
. Py ‘andi gauge is broad; the wheel base of an ordinary horsebox is | t oO au attached. It is yoking a horse 
Telescopic Pile Driver at Cardiff Docks. : e ge ily very short, and the consequence is that at high | to pull a load, the line of draught or rather the shafts la 
Te ; eqonde the machine does not run steadily, but “ wriggles” | om and to the animal’s back instead of drawing 

alo’ 


Time Occupied. ng the line much to the disquietude of the poor animals | the shoulders or centre of the animal. 
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inside. Those who ride in a carriage following a horsebox | . The following extract of my reply to Mr. Brunner, askin 
Setting. Driving. | Total.* | Sz very soon ascertain this fact. my opinion on the design in question, will show what 
ahs Were the gauge so narrow that the wheel base of the | thought of it at that time: . ‘ ; 
| onion caine. theameins. . horsebox would be about 2j times the length of the gauge; “I received your letter about the a locomotive 
| 40 40 1 23 ‘ (which would be the case on the 3 ft.), then the same steadi- | with double bogies. It is a very good gn, and does you 
| or | 30 25 1 18 : ness of running would be observed as with the best carriages | much credit; it does not, however, supersede the Fairlie 
82 50 34 1 50 43 now on the 4ft. bin. gauge. It isa fact that the framing | single boiler in my opinion. You remember what that is: 
‘Part Broads —__._._.._. | of horseboxes is generally 6 ft. or 6 ft. } t than is necessary | Do you carry the steam pipe down through the centre of the 
Average lst | 198 40 86 | 1 82 43 for the tion of the horse, for the only reason that | boiler? Your sketch shows this. No doubt you get slow 
——— ————$___—_—_—__—— —-~-—— | a longer wheel base is wanted to get ar b t of | combustion ; but do you get quick generation for hard pull- 
The average result of the observations made upon the | steadiness and consequent stability in running. ing? Then going n an ineline, I fear your long box 
driving of these piles in succession was that number of blows} You show that a lateral ure of 22.3 lb. per foot on the | would come to grief for want of water. This, of course, ap- 
required to drive each pile to a depth of 31 ft. was 128 blows, | side of a horsebox on the 2 ft. 9in. gauge, measuring | plies to all single boilers, but not tothe same extent as yours, 
and the time occupied in actually driving was 36 minutes ; | 85 square feet, ia the balance of stability, that lb. more | which is 25 it. long. Then your 
the total time spent in driv the three piles, including all | would force the machine over; so far as these figures go you 
delays, was about 44 hours. The men employed were one en- | are correct ; but in ice how very seldom you hear of an 
gizeman and three labourers; and the consumption of coal | accident of thie kind, although horseboxes have frequently 
was about 34 lb. per foot depth of pile driven, or 3 Ib. per wnggled themselves off the line. 
foot cube, the total cost of driving being 3d.’ per foot depth, occasions when thé force of the wind is direct against 
or 29d. per foot eube of pile driven. the fall side aren of ‘amy vehicle ane very eckiom indeed, cod 
In the ease of the Admiralty works at Chatham, when the | the least obliquity in this pressure increases largely the angle 
pile driver shown by Fig. 4 has been employed, operations | of stability. 
- - few facts regarding the working of Mr. Spooner’s little 


* Total time occupied, including all delays. line may not be amiss here, 
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being traversed at the time, thet la, as tone cenivel ad it is 
posable be got under any circumstances. 


My object in writing is to that I have all this 
kind of thing well stadied 2 pe gh. om 
for tho sensune spted but, oeny stirs, fen someone Sp 
my time and your valuable space to enumerate here. 

sada } 
Rover F. Fares. 








@KFRK’S CENTRIFUGAL PUMP.” 
"Po ruz Eprror oy Evxeinereine. 
Ry nee from and the 





‘<“Sakees, 
the minds of those who are makers of 

a few instances of the ication of 
ig from the early days of i 
time. c Ee es 





y yf 
ignorant of the history of centrifugal pumps, 
diffieult to understand their proceedings. 

T am, yours respectfully, 
Glasgow, Nov. 2, 1870. Avexanper C. Krrx. 








BEATER ENGINES FOR PAPER PULP. 
To rus Eprror oy EnersEerine. 
Srz,—We enclose a beating engine for 


p a 
paper pulp, as designed by us in 1862, and beg you to note 
that the one illustrated in the number of Eyoixgentne for 
October 21, is an imitation of it. 

The improvements we then made on the construction of 
beating engines —_ __ several makers and 
their advantages are fully appreciated by many paper makers, 
as the continued orders Se have for such fully testify. We 
beg you wil! inform the readers of Eneixeparye that while 
all makers are at liberty to adopt these improvements, we 
claim the design as original and entirely ours. 

Yours truly, 
Umpuenstos Brorners. 

P.S.— Your illustration shows the water cistern in a wrong 
position. 

Loanhead, near Edinburgh, October 25, 1870. 

[We insert Messrs. Umpherston’s letter, but we cannot 
agree with them in considering that Mr. las’s i 
engine is an imitation of theirs. We are willing to admit 
that there are points of resemblance between the two 


machines, and also that Messrs. Um ton introduced 
machines of their general class in 1862; but at the same 
time there are sufficient differences between Mr. Douglas's 


plans and theirs to contradiet the assertion that the one is 
an imitation of the other. The water cistern to which Messrs. 
Umpherston refer is a movable affair, and may be placed so 
as to deliver water into the trough at any desired point. We 
presume, therefore, that oar correspondents merely intend 
to say that they do not agree with Mr. Douglas as to where 
this point should be.—Ep. E.} 
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Exports or Srsxu.—During the month of August the 
exports of unwrought steel from the United Kingdom reached 
3136 tons, as com 
month of 1869, and 2444 tons in August, 1868. In the 
eight months ending August 31 this year the aggregate ex- 
ports amounted to 22,913 tons, 4 21,715 tons in the 
corresponding rr of 1869, 18,521. tons in the. first 
eight months of 1868. The exports to France to August 81 
this year amounted to 2112 tons, against 1950 tons in the 


corresponding period of 1869, and 1667 tons in the first |__ Steam Navigation on the Amagon—The Amazon Steam 
eight ‘months of 1868. The United States took 10,419 | Navigation Company, et ee pg warn ite service in 1852, 
tons, against 11,068 tons and 9522 tons respectively. The | ba eight steamers em & capacity ranging* from 
value. of the unw ht steel exported in ust was 869 tons to 751 tons with engines of from 100 to 
96,4341. inst 77,9241, im August, 1869, and 77,4501, in 200-horse power. The ee the pro- 
August, 1868; and in the eight months ending August 81 prietors have been considerable, ! having 
this year to 725,0471., as compared with 676,043/. in, the | €enerally equalled 12 bes eontn. aie penciling for the. for- 
corresponding period of 1869, and 602,621/. in the first, eight mation of a large reserve fund. 

months of 1868, Coal Mining in Prussia.—\t appears from statistics illus- 









with 2712 tons in the corresponding | ™#!™ing 











ch were = 0 ea The 
com: , for 
Peay: Sa So leonees 


in accordance wit! 
work is to be undertaken by a 
tion of which two years are 


rapids of the U Stapicurio has been ; it is 
expected that, without any very serious iy, the river may 
be rendered navigable for steamers. 

Population of New York—A census just completed at 
New York, shows that the population of that city is 930,856. 
In 1860, it was 813,669. 

Public Works in 1.—To out reductions and 


alterations in the Samal Public W Department, the 
Cuttack Circle has been abolished as well as the Hooghly 
Defences and River Division, the Burhee Division, Grand 
Trunk Road, the Tributary Mehals Division, the Tirhool 
Division, the Second Division Grand Trunk Road, the 
Central Cuttack Division, and Gowalparah Division. The 
works in these divisions will be transferred to the charge of 
the six remaining circles. 

Carnatic Railway.—lt is reported that Mr. Diblee, late. 
chief engineer of the Great Southern of India Railway, has 
accepted the post of chief engineer of the Carnatic Railway, 
and is now out on his way from England. 

Coal in the Argentine Republic——The Senate of the’ 
Argentine Republic has vot@d a premi 25,000 pati 
to the discoverer of a coal bed in that State. The amount is 

woe pyre ye to a coal bed and prove the 
existence of a it w uires a large amount 
of capital. Seochenans of hele’ aecliige’ ipl have’ Saun die- 
covered in several DB roam ed of the Republic, but 
like systematic working 

8 on American Railways.—The railwa 
United States are said to be consuming now 150,000 weree of 
timber annually for sleepers. This it is to 

rT a, the si used for constructive as well as 








be P 
reconstructive purposes. 

Intercotonial Railway.— About agg Sale are 
understood to have been received at the ial Rail- 
way office for each of the four sections of the line still re- 

ing to be completed. The whole line is not expected to 
be in working order before 1872 has well advanced. 
Se ee eet 
miles run by — = ey line in the ee nag ob 
this was 2,749,046 the corresponding 
the istence- sin as 1,534,475 miles. 


Grand Trunk Railway 
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THE DAVEY-PAXMAN BOILER. 


























tive by me, in which 
you will observe that 
instead of using the 
valves, as shown on the 
tops of the tubes in the 
boiler you eS 

event priming, I make 
the roof of the firebox 
conical; this gives me 
room for a greater num- 
ber of tubes, as you will 
see from the sectional 
plan of the tracing en- 
closed, and in the blue 
book for the year 1869, 
sheet 4, Fig. 5; it also 
deflects laterally the 
current of water rising up through the tubes being bent to 
the same angle as the roof. These boilers have shown a 
complete absence of priming, and have given every satisfac- 
tion wherever applied. I have written Mr. Paxman regard- 
ing the priority of my invention, but I also consider it but 
justice to myself that you should make this known to your 
readers in an early impression, along with a copy of the en- 
closed tracing. 





1 am, yours truly, 
Ayprew Baactay. 

Caledonia Foundry, Kilmarnock, November 1, 1870. 

[We publish an engraving prepared from Mr. Barclay’s 
tracing, and we have also inspected the patent specifications 
forwarded to us; but we cannot see anything in Mr. Bar- 
clay’s plans that interfere with those of Mr. Paxman. Boilers 
with water tubes extending from the sides of the firebox to 
the crown were made long prior to Mr. Barclay’s patents; 
but the plan of inclining the upper ends of the tubes so as to 
prevent a direct upward delivery of the water from them, 
was, we believe, a novel point introduced by Mr. Barclay. 
As we have said, however, we cannot see that this in any way 
interferes with the arrangement of deflectors used in the 
Davey-Paxman boiler.—Ep. E.) 


SuresviLpise on THE Ciyp8.—The shipbuilding trade on 
the Clyde continues moderately brisk, though orders received 
during the past month have not been equal to those during 
the two preceding months; nor have the number and tonnage 
of vessels launched been equal to the figures of the corre- 
sponding months of the three preceding years. Amongst 
the contracts recently placed there is an order for a power- 
ful dredging fleet of the most approved description to be em- 
ployed in connexion with the improvements of the Rio Sdo 

ioncalo navigation, Brazil, which Messrs. Storry and Smith, 
civil engineers, G yw, are carrying out. Messrs. Thomas 
Wingate and Co., Whiteinch, are intrusted with the execu- 
tion of the order. It was amnounced two days ago by a 
Glasgow paper that Mesers. Robert Napier and Sons, and 
Messrs. John Elder and Co., Glasgow, have received orders 
from the Admiralty to construct each an armour-clad turret 
ship of about 2000 tons. But the report seems to have no 
foundation other than this, namely, that Messrs. Elder and 
Co. are building such a vessel, as we mentioned some weeks 
ago, and Messrs. Caird and Co. might have been building one, 
but they threw up their contract. There are altogether four 
of these armour-clad turret ships building just now—one on 
the Clyde, one at Jarrow, two on the Thames. The 
proportion of sailing vessels launched on the Clyde during 
the past month was smaller than even the insignificant ratio 
of August and September. The following are the numbers 
and tonnage of vessels launched during month and ten 
months as compared with the corresponding periods of pre- 











JORDAN’S CARVING MACHINE. 


CONSTRUCTED BY MESSRS. J, AND H. 


GWYNNE, ENGINEERS, HAMMERSMITH. 





. Li, 





Our attention has recently been called to improvements 


and modifications of this machinery, designed by the | 


original inventor, and manufactured by Messrs. John and 
Henry Gwynne at the Hammersmith Iron Work«. 

Many of our readers will remember that this machinery 
was specially designed by Mr. Jordan for assisting in the 
production of the vast amount of carved decorations re- 
quired for the walls and ceilings of the Houses of Parlia- 
ment, and that they were so employed during the entire 
progress of the work. The late Sir Charles Barry was so 
well satisfied with it that he frequently declared it would 
have been impossible to have accomplished the work with- 
out it. The department of Woods and Forests employed 
five of the machines at the Government Works, Thames 
Bank, for several years, which have now passed into the 
hands of Messrs. George Trollope and Son, and are still 
used in the same building. Other leading firms have them 
in use, and the works first established by the patentee at 


Belvedere-road are still in full operation, principally on | 


church fittings. 
The new machines are like the originals in principle and 


general construction, but are greatly improved in some of | 


the details, especially those which tend to facilitate the 
production of works on the round, or such as require a 
large amount of under and through cutting. 


The large machine consists of two principal parts; the 
first, a horizontal part, is a bedplate having two parallel | 


rails on which a frame, fitted with double-flanged wheels, 


travels; this frame in like manner presents two parallel | 


rails at right angles to the former, on which the top casting 


or floating table rolls, by its wheels; for flat work, such as | 


the panelling of the House of Lords. This iron table is 


covered with wood as the readiest means of fixing the work | 
to it, but for round work another apparatus is fixed on it | 


called a turntable; this is fitted with three chucks, which 


revolve in it, and are identically divided by deep square 


notches in their edges, and the table is fitted with detain- 


ing latches, which fall into the notches and keep each chuck | 


securely fixed in any position the workman gives it in the 
plane of the table. The table itself is also fitted to revolve 
in bearings, which are fixed on the permanent horizontal 
table of the machine, and this motion can also be arrested 
and fixed at any angle given it by the workman. 

The pattern of which it is desired to make copies is fixed 
on the centre chuck, and the pieces of wood or other ma- 
terial for the work are fixed on the other two chucks. 

& The second or vertical part of the machine is supported 
by side columns from floor to ceiling. It consists of a stiff 
parallel frame, which extends across the horizontal portion 
of the machine, and is fitted with mandrils which carry the 
carving tools, and a central head which carries the tracer. 
whole of this frame is capable of motion in a vertical 
only, and ites weight is very nearly balanced by a 


heavy treadle, with which it is connected by overhead 
levers and suspension rods in such a way as to bring the 
vertical motion of the cutters and tracer under the manage- 
ment of the workman's foot. 

The revolution of the cutters at the high velocity re- 
quired is obtained by bevelled friction gearing in which the 
| elasticity of vulcanised rubber is well introduced. 

The manipulation of the machine will now be readily 
understood. The workman takes his stand in front of the 
machine with one hand on each of the hand wheels and 
one foot on the treadle ; with the right hand he can traverse 
the table from side to side, with the left be can roll it 
to or from hiur, and by aid of these two motions he can bring 
any point of the pattern under the tracer, and since the 
cutters on each side are at the same distance from it as the 
certres of the respective chucks, they will always have the 
same relative positions to the blocks being carved. Hence, 
when the tracer bas in succession been brought in contact 
with every point of the pattern, two exact copies of it will 
have been produced. But in order to bring every point of 
a round pattern under the tracer it is requisite to present 
all its sides upwards at various angles, and this is done by 
the two revolving motions of the turntable, previously 
described. 

Mr. Jordan has also brought out a smaller machine to be 
worked by hand wheel, which is capable of carving any 
statuette or other subject within its range; this he calls the 
amateur carving machine, and we doubt not it will shortly 
become popular with the lovers of mechanical art, since 
| it is capable of producing very closely, elaborate work in 
hard or soft wood, ivory, alabaster, and marble, or in any 
other material which can be worked with a steel drill, and 
indeed we see no reason why it should not be applied to the 
harder materials also by substituting the abrasive tools of 
the lapidary for the steel cutters. 








Tas Kesyesec River Brives 1s Mains, US.A—A 
e tof the Official Railway News says of a new 
bridge in Maine: “The new iron truss bri over the 
Kennebec river at Augusta, just completed Kellogg, 
Clark, and Co., of Phanixville, Pa., cost nearly $100,000. 
As it now stands, it is one of the most perfect pieces of in- 
genuity and skill to be seen in New England. The entire 
structure is 846 i 
-175 ft. in 
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IRON PERMANENT WAY. 


DESIGNED BY J. COCKBURN-MUIR, ENGINEER, WESTMINSTER. 





appliance, 
grade is effectually provided against. 













THE spensnweer i OF CARBON IN : 


OE PRAIRIE PHENO NEM AN MN Tete 8 ONE Bar NON 


in 


ul 











stable ever the { 
been in use with equal success at Mr. Siemens’s steel works, a 
oe 2 ee Oe ee | 
though much was gained by substituting a stable colori- ) 
PS ie masatod tanked tor an edie atone on as ap- | 
* pene Sak eo oceee @ Oe ae es es of +] 
Tue advantages, in economy and durability, of iron | tilt for the rail, where rolling stock with a rigid wheel base | steel in nitric » of those containing 
sleepers under moderate traffic, in countries where timber is | is used, is thus algo obtained, without that undue thickening | quantities of carbon id wot aye ancien pe he 
searce or liable to rapid decay, are so well established as | of one side of the sleeper which is so liable to uce un- | 2¢W colour standard. I found ution 
not to require remark. | sound castings. _— dichromate, mixed with more or less of a solution of cobalt- 





Of late years so many different systems of such permanent | To prevent jar between the bottom of the rail and the 
way have been introduced, most of them possessing some | sleeper the amount of contact between the main surfaces is 
degree of merit, that there is no wonder if many of these bear | reduced by the crown being slightly hollowed from end to 
close resemblance to each other, it may be in general appear- | end, thus leaving a space under the middle of the rail-foot, 
ance only, but not unfrequently the similarity extends to the | between it and the sleeper. 
details of construction. .Mr. Muir's permanent way, how- | The rail is held in position on the inner side by two lips 
ever, which we illustrate above, shows no traces of pla- | cast on the sleeper, and on the outer side by a gripping- 
giarism, and the system is worked out with considerable | piece dropped in between the jaw on the sleeper and the 
care, and, as we believe, with success. On the ground that | rail foot, the gripping-piece, or clip, being brought home on 
the double-headed rail is so rarely used out of this country, | the rail by a taper-key of peculiar form, which is driven 
and is rapidly losing favour even here, the sleepers in this | between the jaw and the back of the clip. The inner face 
system have been specially designed for the Vignoles rail, | of the jaw is serrated, and before driving the key (which is 
to which no altogether satisfactory application of a cast~ | 
iron support has yet been made. The rail is held without | 
belts or nuts, so that it is not weakened by punching. the hard cast iron, and is made safe from falling loose. But 

| 






































The form of the sleeper in plan is a parallelogram, to | if both clip and taper-key, or w be wilfully 
insure the largest amount of bearing surface, while the | the rail is still held securely by a along the top of the 
corners are rounded sufficiently to insure free flow of the sleeper, close on the toe of the rail flange. 
metal in casting. ecm: Ay metal is so disposed as | The 


to secure a maximum strength with a minimum weight, | 
the whole body of the sleeper being in compression. That 
the liability of sleepers of ordinary forms to breakage is 
avoided, is shown by the fact that this sleeper has stood a | ( rigs 
much severer test under the falling ball than is usual in | stance as to form an unsightly and most inconvenient pro- 
he 
it 
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sleepers of the same weight. 
Instead of depending for steadiness only on the tie-bar, 


below the flange forms a “ knife-edge” which when forced bome 
prevents sliding in the ballast. On heavy gradients this is at once the 


has within itself the elements of stability. 1. The horizontal | as to render it constantly liable to foul in driving, unless 
flange round the sleeper outside, and a little above the base, | inserted with that amount of care which can never be relied 
corrects the tendency to rock; 2. The vertical continuation | on in such work, even at home, mach less abroad ; 2. The 
the taper-key, gets grip 
consideration. 8. The rail is not fixed, phen me os of the sleeper, that a oo 

& most important crown 
as is usually the case, on the axis of the sleeper, but within | jection of jaw is sufficient. Te acted tale te ee 
close down on the sleeper, is to reduce materially the initial 


it at « line where a plane inclined at about 1 in 20 to the te 

horizon touches the exterior curve of the sleeper. The | tension arising from the use of a single wedge, and which is 
result is that the greater part of the mass of the sleeper, and 

its contained ballast, lies without the rail, to 
diagonal strain outwards of the passing } 
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ul ida, Mr. Elliott to remove the with | of , and through a calcic chloride tube. before reach- eae 
cape eet cad expiie ebteciia wand to filter off the Soe the poladh balbe These latter were fitted with aamali| Steel from Crewe. | vant. VIL v1.| v. rv.| 111] 0 
rarbom through asbestos. quand tube, Sled wish of qusuatibe potmath, ip aarennt ft rn a i a rn 

By this he introduces an additional complication into the | t meictare eartied off the potash solution by the a He oy a dy re 
process, for the filtration, and washing out of the chlorides | excess of dry oxygen. = 1.515 | 598 713 (547 | 22 

, 1. 276 





3rd ” 


tubes. 
ining the carbon in four samples of steel* by this 
method, | obtained the following figures : 
Sample. | vil | IV m | «z 
lst experiment } 903 451 421 | £2422 
| .7824 bot 5383 | 9883 





Although accurate results can be obtained by Uligren’s | 
method, or Elliott’s modification of it, 1 found the process | 
tage end pees ey bm care and constant atten. | 
tion. Since the most methods of analysis are known 
to be the best, I resolved upon burning the iron or steel at | 
ones in a stream of ox a met of combustion first 

I believe, by Wohler. The heat produced by burn- 

iron in oxygen is, of course, very great, and the best 
ion glass frequently cracked on cooling. This diffi- | 
culty was overcome by using a platinum tube, represented in | 
the figure, which Mr. Valentin kindly placed at my disposal, | 
he having used it for the determination of sulphur in coal gas. | 
I was thus saved from the annoyance pot by the fusing | 
or cracking of glass or porcelain tubes, and was enabled to | 

perform combustion after combustion with the greatest ease. 


lure too high, nor to pass the oxygen too 
heat generated by the combustion of the 
so intense as to fuse the ferric oxide, and 














re Hi) |B 
"We. | be fi ¢ £. 
(ies i ro | oF 

Sacre” | § 

Experiment 1... «| 1.8085 7032 | 1.9765 | 1.9765 
2 1.58106} 7500 | 2.2423 | 2.2415 

3 wwe! 1.9085 | 7685) 1.706 | 1.707 











The wider part of the tube between a and 5, which is 4 in. 
long, ia filled with granulated cupric oxide, prepared by 
igniting copper wire in a current of air, Ata and 0 are two 
small asbestos plugs to retain the oxide in its place. The 


portion between ¢ and @ is destined to receive the boat— | Thi 





inum or porcel g the substance to be burnt, 
after the introdaction of which the open end of the tube is | 
closed by a cork, d, kept cool by the application of a wet rag | 
to the outside ate. A bronze tube, tinned inside, is con- | 
nected with the platinum tube by means of a bayonet joint, | 
J, and at g with a small glass tube ge A plumbic | 
dioxide, to which a drying tube and potash bulbs are con- 
nected in the usual way. The oxygen is delivered through | 
A. The combustion is conducted in the ordinary way, only | 
that the tube must be heated in a Griffin's gas-combustion 
furnace.t ; 

An experiment was first tried with pure sugar to ascertain 
whether a stream of oxygen in conjunction with a layer of 
only 4 in. of cupric oxide, would be sufficient to convert all 
the carbon into carbonic anhydride. The result was per- 
fectly satisfactory, an t of carbonic anhydride being 
obtained equal to 42.086 per cent. of carbon instead of 42.105, 
showing a joss of only O19 per cent. upon the theoretical 
amount. 

The platinum tube was next applied to the combustion of 
the washed and dried carbonaceous residue obtained by | 
Elliott’s method. An ordinary glass combustion tube would 
answer the purpose nearly as well, since the heat required 
for the combustion of this residue is not so very intense. | 
The results were good, although some slight loss was occa- 
sioned by the transfer from the funnel to the boat. 

In determining carbon in steel by direct e~mbustion, | | 

roceeded as follows: The steel previously softened was re- | 

uced to fine filings by means of a single-cut file. The ad- | 
van derived from the use of a single-cut file are two- | 
fold ; ist, the danger of breaking off the teeth is reduced to | 
& minimum, and, oa. the filings produced are in fine shreds, | 

a condition very favourable to rapid and complete oxidation. 
A quantity of filings, varying from 1 to 24 grammes, ac- | 
euting to the percentage of carbon, was weighed out into a 
small platinum boat, and introduced into the platinum tube, | 
the anterior part of which, contai the cupric oxide, had | 

been previously heated to redness. the taps underneath 
the part of the tube containing the bost with the filings, | 
Be is no fear of any sudden | 








then a of potassi 

through filled with fragments of coarsely- pounded | 
gines moistened with concentrated sulphuric astd, wen than 
transmitted through the tube. The carbonic anhydride re- | 
sulting from the combustion of the carbon in the steel, to- | 
gether with the excess of oxygen, was made to pass throug 
a small tube filled with plumbie dioxide, in order to 


any traces of sulphurous anhydride formed by the oxidation | = 


* I am indebted to Mr. BR. Smith, of the Porter Steel 
Works, Sheffield, for the eight samples of crucible steel em- 
in these experiments. 

It need scarcely be remarked that a tabe adapted for 
combastions , and not for the special purpose of 
determining sulphur in coal-gas, could be constructed in a 
much simpler manner. 





| closely to the mixture of di 









may be su Figé As follows: About .1 grainme of the steel 
th fi L to 6 ¢.c. of nitric acid, ep gr., 1.2. 

When the steel is di he solution is h to 80° C., 
and kept at this temperatiate wnti Genges to be evolved. 
This usually requires from two # three hours. ‘The liquid 
is diluted, until it coincides My Gait with a standard stec! 

ning -0001 of carbon ¢ ie centimetre. 

cod MER ieet salah! pout one apart rn 
cannot from 

without ing the accuracy of the results. effect, for 
instance, digestion at 80° C., or the action of a 


boiling temperature for a short time, is shown by 


the following experiments upon sample A: 
” cont. C. 


per 
By combustion obtained in two experiment: { ae 
By digesting at 80° for about Shours ... .931 
A492 
" ” 80” ” | ae oe 477 
455 
° » 660 
» 100 pa Ss 9714 


The causes of such errors may of course be readily avoided, 
but a difficulty that is not so easily overcome, arises from 
the fact that samples of one and the same steel, treated 
under apparently the same circumstances, and diluted to the 
same extent, give differently coloured solutions, either 
greenish, seldich, or yellowish ; at one time resembling iv 
tint the indigo solution, at another approximating more 
nitrate, and oceasionally differing from both. Steels also 
containing different percentages of carbon, when diluted to 
the standard strength (i.¢., so that each cc. should contain 
0001 of carbon), seldom yield solutions of the same colour. 
Thus in two steels containing, say, 1.0 and 0.25 per cent. 
carbon respectively, it will generally be found that the one 
containing the larger percentage of carbon, on dilution to the 
standard yields a solution with a pinkish tinge, 
whilst the steel, containing only .25 per cent., affords a green 
one. An approximation te the truth in such a case may be 
obtained by paying not so much attention to the tint of the 
solution as to depth of ite colour. A better plan, how- 
ever, is to prepare several standards, each indicative of .0001 
of carbon e.c., but differing in their tints. This may 

i pn i ing to Eggerta’s direc- 


colours must therefore by 
as the indigo solution, or mixture 
Sends cities ens ages of carbon, the indi 
steels containi ta " i 
€ pesca | percentages a go 





ic dichromate and cobaltous | !a 
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results. a! sis F 
3. The completion of th@ gombustion can be FAdily ascer- 
tained, whereas in the for hitherto em- 
plored, this point is always left in doubt. 

pro et my best thanks to Mr. Valentin, for the 





valuable jhe has given me in conducting these experi 
mente: ~ Pat 

A Naw Sram gsit-—It is understood that « com- 
pany is in ‘of under respectable and ex- 
perienced ‘ ishing a powerful line of 


steamers from the Bay, and Port 
Natal. The eapital is to be 200,0002., in shares of 201. 


Tue East Riven Barper—The work on the East River 
Bridge foundations is progressing steadily, and it is ex- 
pected that the caisson will be placed in its permanent bed 
about the Ist of February. The masonry of the tower will 
then be begun, and carried up as rapidly as may be practi- 
cable. The caisson for the New York tower of the bridge is 
now bailding by Messrs. Webb and Bell, at the shipyard at 
Greenpoint. It will be somewhat different from the one at 
the Brooklyn side. The entire chamber of the new caisson 
will be lined with heavy plate iron, of which about 90 tons 
will be required. Pier No. 29, on the New York side, has 
been purchased by the bridge company, as well as half of 
the ship and the ferry landing at the foot of Roosevelt-street. 
The company expect to commence tearing up and removing 
the pier and ing excavations for the caisson in about 
two weeks. A crib and dock are also to be built, that all 

by the time the builders have the caisson 
completed. The excavation, it is thought, will 
not exceed 90 ft., as good bed rock has been found at depths 
ranging from 86ft. to 96ft. The work on the towers will 
take about two years to complete, after which the construc- 
tion of the main cables will be begun. 


Prorossp New Cuayyat Docks at Portisneap.—Last 

eek ced a sch having for its object the con- 

struction of a floating dock at Portis , capable of afford- 

ing accommodation for the largest class of ocean steamers. 

It is said that an unanimous opinion has been expressed by 
d on scheme, that Porti 
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PERMANENT WAY. 


Baron von Wepenr’s a ON THE STABILITY 


OF 


AY. 
(Continued from 827.) 
Experiments to determine fhe poner A permanent 
structures to resist the ing of rails the 
sleepers. It is remarked von Weber that 


in investigating the ity of the connexion 


between rails and sleepers, it has to be borne in 
mind that the resistance of the rails to displacement 


depends oy three thi viz: First, the h 
power of the fastenings spikes, &c.), by whi 
the rails are secured to ; second, to the 


increased friction between the of the rails and 
the sleepers which is caused by load standing on 
the rails ; and, third, by the ion between the 
rails and the wheels, this friction causing the axles 
to form ties between the two lines of rails on which 
their wees oe BE ne penal seen that the 
gauge of a li ils is preserved not merel 

the fastenings securing the rails to the emeent bes 
also Oy cates forces of considerable importance 
acting both on the top and bottom of the rails, 


c 





of the rail and the and the question 
































The passage of the rolling stock is considered by 
Baron von Weber to produce on the rails the 
following effects : 

1. Under all circumstances a vertical pressure 
tending to force the rails into the sleepers, the latter 
yielding to this force in all cases where they are not 
made of materials of very high resisting powers, such 
as stone or iron. Wooden sleepers are of course 


compressed b pi! gr ies of the trains, and 
one point to be d ined, therefore, is : 


(e) To what extent are of various forms 
and materials com by the loads acting 
on the rails? 


2. There is a horizontal pressure resulting, in the 
case of curves, partly from centrifugal force and 
partly from the rigidity of the rolling stock, and, 
in the case of straight lines, from the oscillation of 
the vehicles. This horizontal pressure—which may, 
however, change into a pressure acting at a more 


tends to alter the position of the rail on the 
in two ways, namely : first, by shifting the rail 
the sleeper without altering inclination of 
former ; and, second, by canting the rail and causing 
it to turn on Sp ee een aoe ee 
outer edge according to ibility 
sleeper. ‘The first of these two kinds of displace- 
ment is resisted by the horizontal resistance of the 
een 


the whoa and ral, sad €y the ficou between the | 














of various forms and materials, it i 
able to divide the experiments into two distinct 
groups. The first group was carried out to ascer- 





TABLE SHOWING THE RESULTS OBTAINED DURING THE 171TH Suntes or ExreetmEnts. 


of the timber of sleepers steady load of 130 contners ( 
=4.13in.), and a rein of hep of 200 millimetres (=7.87 in.) ; 
square inch of surface of of rail and sleeper. 


equal age of the timber at 
to be examined, and the presumptive 
of the structure in the fs of 


obtain- 


a width of base of rail of 105 
being equal to « pressure of 








Old Bearing Surfaces. 





QuaLiry or SiEEPEns. 


| Reference No. 


Permanent 
compression. 
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mil in. 
1.4=0.065 


140,056 
1.4=.0056 
14=0.056 
4.2=0.165 
7.2==0.288 
4.2=0.165 
4.2=0.166 
6.6=0.22 


2.1=0,088 
8.1<:0,122 
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by the deflection of the rails—to devise means for 
distinguishing between the actual compression of 
the wood the sinking of the sleeper into the 
d; and mistakes in the measurement had 
urther to beprevented by securing the most per- 
————- contact between the rail and sleeper. 
y the for measuring the deflection 
had to be eee, Oe eee 
which the rails were traversed by rolling load 
rendered it impossible to obtain a direct reading 
from the deflectometer. The desired in 
fact, could only be obtained by carefully-conducted 
experiments, and by the aid of well-constructed 
—- The solution of the problem as far as t 
tter is concerned appears to have been solved by 
the arrangements represented by Figs. 14and15. Re- 


344 


In the case of the bearing the reference 
numbers 1 to 1] inelusive, the ts recorded are 
the averages of five experiments, while the oak 
sleepers 12, 13, and 14 were single trials. The 
Table thus gives the results of fifty-eight experi- 
ments, a number sufficiently great os afford good 
data for comparison ae gt differences 
in the quality of the timber and the difficult 
experienced in obtaining equal bearing surfaces. It 
was found, in fact, that a fair and equal bearing was 
only obtained after the application of a considerable 
pressure had produced an apparent compression of 
one millimetre, and this amount ought therefore, 
Baron von Weber considers, to be ucted from 
the quantities given in the Table as the amount of 
——- under the action of the load. 

Themost striking result shown by the Table is the 
deterioration of the sleepers under the influence of 
the traffic at the points where the rails rest upon 
them. Thus it will be seen that in the case of the fir 
sleepers the average compressions under the load, at 
the unused and old bearing surfaces respectively, 
were 5.3 and 9.7 mils. ; while the average permanent 
compressions were }.1 and 2.6 mils., the latter results 
being about double the former. In the case of the 
two last oak sleepers the averages were as follows : 
Unused Old Bearing 
Portion. Surfaces. 

mils. mils. 

4.6 a 

0.7 - 2.6 
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rail in modifying the application of 
this pressure into account, there will be found 
surprising coincidence in the two cases, and that 

of 130 centmers* (=14747 tb.) applied to a 
surface of 220 centimetres co eepers 150 
millimetres (=5.9 in.) thick, of an average age 
(four to six years old and av: condition, about 
4.3 millimetres, whence it may be assumed that in 
sleepers of antes sab var ess, a load of about 

b. uare inch will uce a compression of 
one millimetre. The pt of the age of the 
sleeper and of the nature of the wood upon the 
compressibility is proved by the experiments made 
both with steady and rolling loads. 

Baron von Weber's deductions from the second 

up of experiments relating to question (¢) are as 
ollows : 

1. When the influence of the rigidity of the rail, 
&e., upon the transference of the pressure of the 
rolling load to the sleeper is taken into account, it 
may be considered that the compression of the 
sleeper itself takes place in the same manner under 
the action of either a steadily applied or a rolling 
load. 

2. That the sinking of well-bedded sleepers into 
the ground on which they rest is proportionately 
insignificant even under the action of considerable 
rolling loads. 

3. That if the base of the rail has a bearing sur- 
face of 220 square centimetres (= 32} square inches) 
upon a sound fir sleeper between four and six years 
old, and 140 millimetres (=5.5 inches) thick, a load 
of 1500 kilogrammes applied through the rail will 
compress the sleeper one millimetre. Or, in other 
words, a load of about 7 kilogrammes per square 
centimetre (=99.54 lb. per square inch) will pro- 
duce the compression just mentioned on those parts 
of the sleepers which have already been frequently 
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Compression under load 
Permanent compression 
Another remarkable result is the actual amount 
of the compression, this amount averaging as much 
as 5.3 millimetres (=0.208 in.) for new and sound 
fir sleepers, and 9.7 millimetres (=0.382 in.) for fir 
sleepers averaging five yegrs‘old. Baron von Weber 
considers that these results point to the necessity of 
employing rigid rails so as to distribute the effects 
of the pressure of the rolling stock as far as possible 
over a number of supports, and that they also show 
the advantage of employing sleepers of hard 
timber. 

The results of the first group of experiments 
relating to question (¢) Baron von Webersummarises 
as follows: 

1. That sound fir sleepers 140 millimetres (= 5.5 
in.) thick and 200 millimetres (=7.87 in.) wide are 
compressed on an average one millimetre (=0.039 
in.) by a load of 5.6 kil es per square centi- 
metre (=79.6 Ib. per square inch) ; it being supposed 
that they have not before been subjected to such a 
load, At places were rails have already been bear- 
ing upon the sleepers for some time, this compression 
is increased to one millimetre for each load of 
4 kilogrammes per square centimetre (=56.88 Ib. 
per — inch. 

2. The action of the trains increases considerably 
the compressibility of the sleepers at the points 
where the rails bear upon them. 

3. That the compressibility of wooden sleepers— 
and especially of fr sleepers—is so great, that it is 
necessary to distribute the pressure of the trains 
upon the sleepers as far as possible by the employ- 
ment of rigid rails. 

4. That increasing the number of sleepers in 
order to increase the carrying power of a permanent 
way, is, theoretically and economically, a wrong 
mode of obtaining that end. 

5. That in the event of lateral pressure being 
brought to bear against the head of the rail, the 
resisting power of fir sleepers is not sufficiently 
great to prevent a canting of the rail consequent 
upon the impression of one side of the base into the 
sleeper. Hence momentary alterations in the gauge 
are allowed, these alterations disappearing, however, 
on the removal of the lateral pressure and leaving 


ferring to the former of these figures it will be seen 
that close to the end of the sleeper, a, of which the 
deflection was to be ascertained, there was driven 
firmly into the ground an iron spike, 4, furnished 
with a plate, ¢, upon which the small lever, ¢, moved 
with much friction. The distance from the point, ¢, of 
the lever to the fulcrum, g, was one-third of the 
total length, ¢ /, so that the deflection of the point, 
e, was just one-half of that registered by the point, 
'/, on the plate, c. The bent piece of iron, i, was 
fastened y the spike, 4, to the sleeper, and thus 
any deflection of the latter caused a corresponding 
movement of the lever, d. 


o 
So met S06 
"i 


> a st 


* 
+ 
és my 


ts 





TABLE SHOWING THE ResvLts or THR 181TH SeRizs oF EXPERIMENTS. 
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Age of the 


sleepers in 


Lf 


Compression 
of 
sleepers. 


Width Deflection 
ot 
sleepers. 


| 


Deflection 
QUALITY or SiesPEns. of 


of 
sleepers. rails. 








mil. in. 
4.5=0.177 
2.0=0.079 
8.0=—0.118 


mil. in. 
1.0—0.0389 
1.0=0.039 
1.600.039 
1.0=0.039 
2.5—0.098 
8.0=0.118 
2.0=0.079 
2 5— 0.098 
0.5 0.020 
1.0=0.039 
0.5==0.020 
059,020 
1.5=0.059 
0.520.020 
1.5=0.059 
3.3=0.130 
3.0=0.118 
1.5=0.059 
38.50.1388 
3.56=0.138 
6.450.256 
6.0= 0.236 
6.560.216 
6.0=0,.236 


mil. in. 
230— 9.05 
230=— 9.05 
800—11.81 
200= 7.87 
200= 7.87 
200= 7.87 
230= 
200= 
230= 
250= 
200= 
200— 
250= 
200= 
190= 
190= 
190= 
190= 
190= 
190= 
230= § 
230— 
210= 8,27 
210= &.27 
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Fir sleeper 


; joint sleeper 


1.0=-0.039 
2.0=0.079 
8.6—0.138 
3.0=0.118 
8.5=0.138 
2.5=0.098 
2.5=0.008 
4.5=0.177 
3.5=0.138 
4.5=0.177 
45=0.177 
8.0=0.118 
5.450.216 
5.0=0.197 
3.6—0.138 
2.0=0.079 
7.009.276 
56.56—0.216 
4.0=0.157 
1.0=-0.039 
1.56=0.059 
1.0=0.039 
130.051 
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6.0=0.236 
6.5=0.256 
6.8=0.268 
5.0=0.197 
8.56=0.335 
9.0=-0.354 
7.520.295 
7.5=-0.206 
7-5= 0,296 
6.5=0.256 
7.380.287 
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A similar arrangement to that just described, exposed to that pressure during a considerable 
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no traces on the spikes, sleepers, or rails. 

6. The compression of fir sleepers under the 
bases of the rails is so great that the cellularstructure 
of the wood is slowly destroyed and a cutting or 
indentation of the sleepers at the points of bearing 
takes place, this action being accelerated when the 
upper fibres of the wood have been more or less 
deprived of their elasticity by the action of the 
weather. 

The above conclusions are justified by Baron von 
Weber's further investigations. 


We have now to consider the second group of ex- 
riments relating to question (¢), these experiments 
ng carried out for the purpose of ascertaining the 
compression of the sleepers under the pressure of the 
rails ona line of rails in actual use. In carrying 
out these investigations it was first ne —as 
the compression of the sleeper had to be measured 





was employed to register the deflection of the rail 
as shown in Fig. 15, the spike, 4, being in this case 
driven close by the side of a sleeper, and the point, 
e, of the lever being placed in contact with the 
underside of the base of the rail, m. The amount 
of indentation of the rail into the sleeper could 
evidently be obtained from the difference of the 
deflections registered by the two levers, and as these 
levers moved upon their plates, ¢, with much friction, 
there is every reason to believe that the maximum 
deflections were in each case accurately shown. 
The positions of the levers were marked upon the 
plates both before and after the of the 
rolling loads, the latter consisting of a tank engine 
having a load of 12 tons on the driving wheels. The 
speed at which the engine over the point 
where the apparatus was applied varied from about 
19 to 28 miles per hour. 

Of course, in carrying out this, the ] 8th Series of 





time.t 

As already stated, taking into account the in- 
fluence of the rigidity of the rail upon the trans- 
ference of the load to the sleeper, the compression 
of the latter under steady and rolling loads may be 
taken as the same. Further evidence supporting 
these deductions is afforded by the experiments re- 
lating to question (4), of which we shall give an 
account in due course. 


(To be continued.) 





* A load of 130 centners is the maximum load allowed, 
according to the laws laid down by the Association of German 
Engineers, to be applied to any one point of the permanent 
way during the ing of the line. 

+ This power of resistance is necessarily greater than that 
deduced trom the experiments with the lever press, when the 
igidity of the rail ee pale ein 
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VALVE GEAR FOR “CORLISS” ENGINES. 


DESIGNED BY MR. ROBERT DOUGLAS AND MR. LEWIS GRANT, ENGINEBRS, KIRKCALDY. 
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In a recent number we shortly noticed Douglas and 
Grant's patent (No. 3212, Sth November, 1869), and we then 
intimated that we might have something more to say about 
it. We pow illustrate the improvements patented, by en- 
graving a side elevation of a Corlise cylinder, and showing 
the details of the disengaging gear on an enlarged scale. 

The steam valves, A, and the exhaust valves, B, are 
worked with an oscillating motion from the disc or wrist- 
plate, C, which is actuated by an eccentric in the usual 
way; and is connected to the valve levers by the rods, 
E, E', and F, F'. 

Referring to the details of cut-off gear, Fig. 1 is an end 
view, Fig. 2 a side view, and Fig. 3 a side view with the 
front parts removed. The levers, G, G', are keyed upon 
the end of the valve spindle and joined at the top by a pin, 
to which the spring for closing the valve is connected. 
Hardened steel nibs are fitted into the eyes of these levers, 
which engage the points of the links, L, L’, to the lower 
ends of which the rod from ae H 
is an eccentric, working loose upon the valve spindle, 
between the above mentioned levers, and carrying the lever, 
K, also loose, upon it. To the small eye of this lever the 
links, L, L', are hinged, having sufficient play to allow 
the points to clear the steel nibs, when out of gear. 

When the valve is about to open, the link pointe are in 








gear, and are gradually moved outwards by the motion of 
the lever, H, towards the fall side of the eccentric, at which 
point they are disengaged, and the valve closed by a spring. 
The position of the eccentric, H, which is connected to 
and moved by the governor, determines the point at which 
the valve will cut off the steam; and the nearer the fall 
side of the eccentric is to the starting point, the earlier will 
the cut-off be: 

The springs for closing the valves when the nibs are 
released, bear upon pistons which close on air cushions; 
the amount of cushioning being regalated by air valves, O, P. 

Those who are conversant with the iss engine in 
this country—and they are an increasing number—will be 
able to coihpare the valve gear now described and illus- 
trated with that which is used in America, and with the 
“double clip” gear which ‘has in 
England. Mr. Douglas has been known for a number of 
years as a successful manufacturer of this style of engine, 
and has in the columns of this journal defended it against 
all comers ; and we have no doubt that this new arrange- 
ment of cut-off gear has been well matured and success- 
fully worked out. 

At present Mr. Douglas is building a Corliss engine for 
pumping a deep coal mine, with rotative motion and bell 
cranks. So far as we are aware this is the first application 
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DATA REFERRED TO IN MR. EVANS’S LETTER ON “FAIRLIE +. ‘AMERICAN ENGINES.” (See opposite Page.) 


Trial Trip of the American Goods Engine “ San Bernardo.” a a ae ea ke 5: Comranmons ov F amas ae Ae Sverm. 
Returning from the Maipw Bridge om the Southern Rail- | ~ Vasunen Bvocems, 
woay of Chile. , “ 
Jaly 19th, 1850. With 20 sight-wheeled platform cars, | * Lied rs my ls 

loaded. Gross load, 369.80 tone of 2240 Ib. wean” Ce eth BE ir = 


Americas Exess. 
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Name of railway ove oo | ee ee «ss —avs|__Festiniog, i Southern, of | Arequipa, of 
- Wales. Chile. Peru. 

Gauge of railway | og NM en - of SE i 5ft.Gin. | 4 ft. Sin. 

Weight of engine, loaded, in groes tons « ove ee 19.50 54. 28.11 34.21 

Weight of engine, loaded, in gross tons, on drivers sel 19.50 . 17.48 25.89 

Weight of engine, loaded, on each driving wheel, in -— 244 : 4.37 431 


tons «. cos one 
Number of driving wheels .-- om =e ‘a 8. " 4. 6. 
| Number of wheels under each engine ind me eed 8 8 10. 

Maipu Bridge, | Length of wheel-base... ont eve P 19 ft. 1 22 ft. 22 ft. 74 in. 

2h. Sim. 30s. | Diameter of driving wheels, in inches 28 in. in. 564 in. 49 in. 
p-m. Number of cylinders ... ove ose 4 4 2 2 
Dimensions of cylinders, in inches... one sini 
Average pressure of steam in boilers during trials, 
} unds on . 


dient in feet. 
Ascent in feet. 


| Descent in feet. 


| Steam Pressure. 
Time per mile 
Maximum gra- | 
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one ee . 


«+ | Byyin. X 13in.|15 in. in.!16 in. x 24 in.|18 in. x 24 in. 
175. ‘ 115. 130. 
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in 


in pounds 


Mienkind on ks Se 
OP ia? SelB 
2s, mR 
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| 
| 
| 
Adhesion at 30 “per cent. of “weight on driving wheels, 


eos | 4 13,104 11,746 17,398 
in pounds 


’ 
5 
} | 8,736 7,831 11,509 


adnouion at 20 per cent. of weight on driving wheels 
° 121.875 . 340.89 138.88 


pest 
the 


} 

| 

| 

| Load hauled, excluding engine, in gross tons e e 

| Load hauled, including engine, in gross tons ap pe ; 369. 173.09 

| Gradient overcome—ratio of height to base ons on 1 in 92 i 1 in 94.3 1 in 25 
| Gradient overcome, in feet, per mile eas “ 57.30 x 56. 211.20 

| Speed of trains in miles per hour 11.25 8. 17. 10. 

Resistance of gravity, in pounds... ove eee ew} 9442. 3191. 8765. 15508, 

Resistance of rolling friction at 5 lb. per ton ese ee} 707. 2650. 1845. 865. 

} : P Slay ik . - on 

| | Resistance of oscillation and concussion is + 169 . 627. 173. 


— 
“weer eo aneocc 


100 square feet ooo ove oop ove 
Resistance of friction in engine atl0 lb. per ton ... | 195. 540. 281. 342. 
Total resistances, in pounds ... ons poe ion | 4534. 16821. 11599. 16913. 
Trial Trip of the American Goods Engine “ San Bernardo” | Percentage of weight on driving wheels, utilised ... ie 14, 29% 29. 
on the Southern Railway of Chile. Pounds traction per ton of engine alone...» es} 238, 311. 412. 494. 
. Proportional power ton, “ Little Wonder” as unity 1, 1.34 1.77 2.12 


Saeed 5 oleh, 8 | ae 
July 19th, 1 Carrying 35 eight wheeled cars, gross } ro foot-pounds of work done per hour, calculated 269,319,600. | 710,519,040. '1,040,818,400.| 893,006,400. 
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| Seon of air (by frontage formula), say, a1. , 72. 25. 
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Pp tg te he etn ay gmt tly + 
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load of 587.81 tons of 22401b. Clear bright day, no wind ; frome pesisteness 
running from Santiago to the Maipu Bridge, 173 miles. | {T a - = om - 
. : ion a ‘otal foot-pounds of work done per hour per ton of on ay nano da aes 
= | 1 weight on drivers, calculated from resistances ... 18,811,261. 13,157,760.| 50,514,782.) 34,492,329. 
| | | Tote aretn aad slevation or hour (ealeulated from } | 994,139,644. | 557,509,120, | 786,885,120.| 818,867,840. 
§ 
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weight of train and elevation OVETCOME) w. s+ 
Foot-pounds of work done per hour per tonof weighton?| 19 468,699. | 10,824,242.| 45,016,311.) 31,624,808. 


| 
| Allign- | 
| ment. 


wee 
NP ER® 


drivers (from weight of train and elevation overcome) 
Foot-pounds of work done per hour in lifting train, in 


aximum 
dient in 


Total time 
: | Max gra- 
: | Ascent in feet 


elusive of engine (from weight of train and elevation >| 175,982,419. 500,706,304. | 726,941,107 657,024,614. 


Descent in feet 


t 

i pn ee a ce an om 

{" ‘oot-pounds of work done ad hour per ton of weight on 
| Oo 


———— 


| Steam pressure. 





oF 


| ae (Santiago drivers, in lifting train alone, exclusive of engine (cal- at ” nae 
2h. 15m. culated from weght of train, speed per hour, and ele- 9,024,739. 9,272,339. 41,587,020. 25,377,544, 























| vation overcome per mile) -- 
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18 Straight. Tre meaty = 
3 Pa tets Memoranda in Reference to Engine Comparisons. 10. Fairlie’s data for calculations is not complete. The 
as Oe ana 1. In caleulating atmospheric resistance, I have used the | most favourable in his pamphlet for the “ Progress” is that 
«. (Curve frontage formule, not having the cubie feet of bulk in the | she was running with 4/6 tons at 8 miles an hour, with 140 
8530 ft. train, the only proper data from which to calculate the | pounds of steam, up a gradient of 1 in 90. 
| radius. | atmospheric resistance ; the total amounts, in the cases New York, Sept. 11, 1870. W. W. Evans. 

264 ... Straight. stated, are not important, as the speed was not great. 
22 | a | 2. The American engines were running on tracks built by a 
| he American ar | ares while the 
\Stopped | F unning on English railway tracks,| Rarway Cangiaon Auputances.—The Times corre- 
| fens taper at least, considered to be the best in quate at Metz, writes as follows: “I mentioned to you 

| riment. w ; dooce * , : : 

2 BO | 96 BO) cco | cco | one «x. | Started 3. The “San Bernardo” was running on a track which was ay thelyy dneis y08 ra aang | et he dee 

















| with essentially straight, the minimum curvature being 6562 ft. : : : sisted : 
| ease the | radius. The “ Conquistador” was run on & track full of ether rag ro eu A ee en 008 
rag ee a ft. ogee er ona of Ap railway luggage vans, fitted up as quarters for the sick and 
4 per cont. (211 tt. per wile) combined with wo Bs of greater and ery epee en nome oe a ——— — = 
radius. The data for companson was taken while running weaken \ahter to each en oak inside. they Se sseet 
| | down, 00 | hin in cf moearere, conounte with poor. foe) and bed wster. | comfortably Sitod wp for six men.‘ the end of cach row 
R 2 20 | 29 00 18 | ... Straight. the performance of the two American engines, for D. K. wagons there is a kitchen attached. 
i) ;'3 50 | $2 50) I ys Ree va Clark, in his work on Locomotives, says, page 267: “It was ' 
10 5 | 8 00 | 35 50) 25 | 20 | ... Curve estimated that a curved line, having one curve under one | BRitisx Arcurrects.—The first ordinary neral meet- 
a 6562 ft mile radiue for every two and a half miles, incurred an ex- ing of the Royal Institute of British Architects for the 
| radius. cess of resistance equal to 20 per cent. of that due to a line | present session (1870-71) was held on Monday last, the 7th 
1 8 15 | 30 05 2... Straight.| practically straight.” inst., when the President, Mr. Thomas N. Wyatt, delivered 
.»  |Summit. 4. In the Table, the Fairlie engine, “ Progress,” is taken | 82 opening address. Several papers of interest have been 
| promised by various members, and will be read at even- 
| mg meetings during the session. Among these Hoe J be 
ral,” 
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ty 109 | 2 45 | 41 50 «- | 9 Curve | at 54tons. The late Mr. Colburn told me he weighed this 
| | } 6562 ft.) engine, and found it to weigh over 60 tons. u 

} radius. | 5. The only fair and perfectly reliable way to test engine | mentioned one “On the West Front of Wells Cat 
13 120 | 2 00 | 43 50, 51g ... | 25 Straight.| performances, is to get them on the same track, under the | by Mr. Benjamin Ferry, F.S.A.; and another “On the 
13g 118 | 2 10 | 46 09 ... os ee | same conditions. But in the above Table of compari sthe | Selection of Building — by Pierce cee the 


pa 
ito switch | differences are so enormous that it is easy to tell where the | well-known logist. Mr. BE. & , 1 ; 
loff 10cars | greatest merit lies. will discourse “On the Construction of Theatres,” and Mr. 


| | land take | 6, Engine frictions vary greatly, but for the above calcu- | H. Curry, the architect of St. Thomas's Hospital, has con- 

| | water. | lations 10 Ib. per ton is taken asa fair average for all. Fairlie sented to prepare a prof | tof the new and im- 
134 | 93 (67 00 1133 00 } calls the frictions of his engines 18 lb. per ton. portant bulidings mecontly erected on the Thames Embank- 
14 |... | 2 00 185 00, 16)... | 4 Straight.| 7. There is no allowance made in the lable for adhesion, prec. a Houses of Parliament. The success which 


15 (102 | 8 06 [138 00 46 | ... 30 being less on the steep gradients than on ordinary the revival of the volun’ architectural examina- 
16 108 | 3 00 (141 00 463... 4% feats. . mrad tion scheme this year will probably fresh candidates to 


17 (102 | 8 08 144 60 56) .. 8 The American engines in both trials showed their ability present themselves for examination next May, especially as 
Deduct for 2 stope 88 BO... | wm» | a | Stopped to make all the steam required on the maximum gradients; a formal certificate is now granted to those candidates who 

— | to turn | im fact, the fire-door of the “ San Bernardo” had to be t by this test qualified to receive it in the 
Running time... ...56. engine most of the time to keep her steam down to 115 proficiency and distinction. The prizes 
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on turn- limit agreed on; the Fairlie engines failed to make the 
| | table at wired. 
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AMERICAN vc. FAIRLIE ENGINES, 
To rae Evirog or Exqingekixe. 

S1x,— For re four pars I have noticed in the columns 
of your valua’ a in other papers, articles on 
what is called the™ Fairlie engine.” I have received pamphlets 
and accounts of trials of the * Fairlie engine,” and 1 have 
seen evidence enough to prove, as far as mere statements can 
prove a thing, that this so-called “ Fairlie engine” is a big 
wonder; and that its merits, if it has any, are being pushed 
by a man of energy and activity, who has by this time, pro- 
bably, brought it to as near perfection as itis capable of being 
breught. : 

Having for years been deeply interested in mountain 
railways, where steep gradients and numerous curves 
became a necessity, in climbing tosummite of great ion. 
I naturally studied all the mechanical contrivances and 
inventions applied to locomotives to overcome these difficulties. 
It became a necessity long years ago, in the railway cago} 
of the United States, to have locomotives, and cars also, that 
would traverse sharp curves and steep gradients on moun 
tain sides during the storms and frosts of winter, when al! 
irregularities of track were held as in a giant’s vice, and 
irreparable ; also, during the spring when this giant's grip 
was loosened, and mud tock the place of adamantine hard- 
ness. To do this with speed and safety was the problem to 
be solved, and it was solved by the adoption of a swivelling 
truck under the forward part of the locomotive, which was 
called a bogie, after a two-wheeled vehicle of that name, used 
in the streets of Newcastle, in England. This was done at 
the recommendation of George Stephenson, he having 
posed it to Robert L. Stephens of the United States, in 1832. 
After listening to the difficulties we must face in adopting 
railways in this country, I received this information, as to 
the origin of the name, and the first introduction of the 
bogie in railway practice, from Mr. Robert Stephenson, in 
London in 1853. 1 cannot refrain from here expressing my 


belief that had George Stephenson lived a few years » 
with the influence and wonderful mechanical instinct, that 
rare gift which he possessed in such abundance, the great 


merits of the bogie system would have been acknowledged 
and adopted throughout the whole United Kingdom, as well 
as in the United States, and it may possibly have been the 
ease, that one or more of your readers would have opened their 
eyes to the fect, that England owed a dukedom to George 
Stephenson, more than she ever owed it to any other mortal. 
The bogie was adopted in this country. It had an English 
origin, but here is its home; here it has been petted, and 


nursed, and twisted, and turned, and made to do all manner | © 


of things, in running around corners of streets, and making 
itself feel at home everywhere on 60,000 miles of track, good 
track (if you will allow we have such a thing) and bad track ; 
rough track and smooth track ; up bill, and down hill; over 
the mud of spring and the frost of winter; through rain 
storms and snow storms; over mountains and under moun- 
tains; from ocean to ocean; in almost endless forests, over 
trackless bogs, and rolling prairies, where ballast is un- 
known and unattainable. In the dreary North and the sunny 
South there is not a minute in the day or night “when the 
voice of the bogie is not heard in the land” (I mean the meri- 
torious, pecuniary, dividend-making, rail-saving “ voice’’), 
as it carries above it the eagle-eye of the engine driver and 
the life of the sleeping passenger, as thousands on thousands 
of them are whirled through space in safety, as far as the 
bogie is responsible. We elaim the bogie as ours, we love 
it, place our faith in it, and defy any other people to make 
it do more for them than it has done for us. When Mr. 
Fairlie took up the long exploded idea of a double-bogie 
engine, to work sharp curves and climb mountain gradients, 
he jumped out of a groove in which he had seen only the 
stereotyped model engine, which your paper in October, 
1868, very wittily termed a “ six-footed beast.” He did not 


know that such engines on our roads would ruin us in a 
year; he did not know what wonders we had made the bogie 
perform, in its dress of late years; of radial-bars, swing links, 
and equalising-levers fore and aft and crossways; and what 





| 
| 


is more, he did not, would not, and could not see it, when he | 


came here; and although it was shown to him by the 
most extensive engine builder in this country, he insisted 
that what he said wag not so. If Mr. Fairlie had seen 
things as they were, and not as he wished them to be, he 


would have returned to England (as an English engineer | 


said to me a short time since) a wiser man, for he could have 


seen on many railways in the United States, that American ; 


engineers have done with the single bogie, and its various 
mechanical appliances, more than he has ever done, or ever 
ean do, with his double-bogie engine. He could have saved 


himself much trouble, waste of precious time, and anxiety of | 


mind, over an invention which is condemned by the leading 
locomotive engineers of the world, and particularly the en- 
gineers of England, and he would probably have saved some 
railway companies considerable sums of money. Having said 
so much, and intending to say more, in the way of criticiem, 
and in the face of the opinion of the great London Times, 
and the certificates of dukes and counts, that this so-called 
Fairlie engine is a wonder, I will add that when Mr. Fairlie 
can show me on mountain grades, and sharp curves, as much 
work done in proportion to weight on drivers, and at the 
same cost, as i ean show done by American engines, I will 
become a convert, adopt his system, and give him the entire 
benefit of it, if he ean prove to me that any part of it had its 
origin in his brain. 

Wishing to know the comparative merits of the so-called 
Fairlie, and the American bogie engine, I have, thinking 
that figures put down in all honesty would not lie, taken 
trials of two of the Fairlie engines, as printed himself 
and vouched for by a duke, a count, other railway ex- 
perts, and put them by the side of trials of engines built 
under my direction, and experimented with, one in Chile, 
by order of that Government, and one in Peru, by order of that 
Government, both trials soe g witnessed by English en- 
gineers. I send you a copy of this table of comparisons, it 
speaks for itself ; 1 have brought the whole four trials down 
as near as it can be done to one standard, which you will 
find at the bottom. It is “foot-pounds of work done, in 


| 








lifting train alone, exclusive of engine, per hour, per ton of THE THAMES EMBANKMENT. 

” on drivers, o@leulsted fromm weight of train, speed) Ay the Institution of Civil . pap Set ore 

I beg now that you will let me, in your columns, ask « few { dlosomed wan 0 Deseription ofthe oe used in 
wey: of No. 2 Contract of the Thames Embank- 


1. How came Mr. Fairlie to his name to this engine ? 
2. Is not this so-called Fairlie engine identical, in all its 
chief features, with the “Seraing,” @ four-cylinder, double- 
ie engine, built by the ee eee Belgium, 
about ei years ago, to compete prizes offered 
Austria for engines to run on the Semmering incline, 
Hels ‘dip wd Qescitagl tout ilastreted in Herr 
'¢ work on locomotives, published about sixteen 
per eas and illustrated in ExGincexine, 
‘ not this engine, the “Seraing.” a failure, and 
were not all the other engines, the “ Bavaria,” the “ Neustadt,” 
and “ Vindeboua” also tailures, as none of them were adopted, 
ogy two of them beat the “Seraing” at those trials, 
the “ Bavaria” taking the prize of 20.000 ducats? 

4. Did not Jean Jaequier Meyer, of Mulhouse, and Petiet, 
of the Northerm Railway of France, design and build, long 
years ago, engines with four-eylinders and double-bogies, or 
something very much like them ? 

5. Were not the engi built on the so-called Fairlie 

by Crosse of &t. and sent to the Queensland 
leay, by order of Sir Charles Fox and Son, failures? 
Mr. Jetter’s report on these engines, to be found in your 
journal, vol. 8, page 262, says: “The one engine that was 
placed under steam refused to run around five chain curves 
and after distorting the gauge, with infinite loca) damage 
to the road, and some damage to itself, it became helpless, 
and had to be towed back to the shed.” 

6. What is the true weight of the engine “ Progress” in 
steam with water and fuel? In the gael , called 
“Opinions of the Press,” pene by Mr. Fairlie, the 
weight is put down on » Las 40 tons, on page 2 as 44 tons. 
In the pamphlet of trials of this engine in Febuary last. it is 
put down as 54 tons. Mr. Colburn told me he had weighed 
this engine, and found it to weigh over 60 English tons. 

7. Taking the weight of this engine as corrected from 
44 tons to 54 tons, the weight I have used in the table of 
comparisons, it gives 6} tons on each driving wheel. Does 
Mr. Fairlie consider this a fair weight on a single wheel ? 

8. In an autograph letter of Mr. Fairlie’s, now before me, 
he says, speaking of his engines, “Rails will last, under 
such engines, just three times as long as with ordinary tank 


f would ask, what data Mr. Fairlie which allows 
of his usitig the words, “just three times as long”? Three 
times is a big figure. What can he mean? Is it a fact, or 
a mere figure of speech? Does he mean that an engine with 
63 tons on every wheel, and probably more, in trucks that 
have to be tied, braced, and buffed, in the stron manner 
to keep them from kicking themselves to d will run 
easier, and make the rails complain only one-third as much 
as they would when subjected to the smooth motion of an 
Amerian bogie engine, having only 4§ tons, on a wheel ? 
Such engines look and act as if they would entice the rails 
to last for ever, not only “just three times as long.” 
9. In the letter alluded to Mr. Fairlie asks that “ breathin 
laces” be arranged in the location of a railway in Peru, if 
fis engines are ordered to run it. Is it customary on your 
mountain railways to have “‘ breathing places” in the stee 


aie z 
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inclines? It is new to me; I like it immensely, “ A merciful 
man is merciful to a dumb beast.” 

10. Where were all the first-class mechanical and locomo- 
tive engineers of England when these trials took place, before 
the Duke of Sutherland, and others interested in railways? 1 
cannot find that any one of them was present. I hear that 
there is not one of them who believes in, or will pin his faith 
on the double engine. Can this beso? Do they all “shake 
their heads,” as Mr. Fairlie says one did to him? One he 
thinks “ would be a tremendous gun, on his side,” if he could 
only convert him. 

11. In calculating resistances to overcome, Mr. Fairlie calls 
car friction 10 lb. perton. Is this the real or imaginary 
friction of English cars? I use 5 Ib. in calculations, and 
have to screw my courage up immensely to get downas big a 
figure as that. 

12. Can you give us the cost of these double engines? The 

apers and pamphlets tell as a great deal about these engines, 
put don’t say a word about the cost. Do they cost as much 
as two engines, and last “just three times as ” as one? 

13. If these double “ bogies” kick, is there any law to 
prevent them, and render them quiet under difficult circum- 
stances ? 

14. In comparing engine trials is not foot-pounds of work 
done in lifting train alone, per hour, per ton of weight on 
driving wheels, a fair method ? 

15. Mr. Fairlie has an engine, the “'Tarapaca,” on the 
way out to the Iquiqui Railway, a road in Peru, having very 
steep inclines and sharp curves. There are two American 


}engines on that railway built under my direction. Would 


Mr. Fairlie, jyst for the fun of the thing, like to risk a few 
hundred pounds on the comparative powers and performance 
of these engines with his, on the same road with the same 
water and fuel, the measure of power to be foot-pounds of 
work done in lifting train alone, per hour, per ton of weight 
on driving wheels, caleulated from weight of Ss per 
hour, and elevation overcome? The tral to be on the 
first five, eight, or ten miles of the railway, or the whole line 
as Mr. Fairlie may select. ‘The trial to take place only when 
both engines are declared to be in perfeet order ye agents 
of both jes; the stake to be whatever Mr. Fairlie may 
name, If he is a ble to such a trial and will offer a 
challenge, be shall not have to look for some one to take 
it up. We bélong to a race that delight in trials of horses’ 
power, and I see no eee it is not good sport in this 
to try engines’ ers 
seed atte i W. W. Evans. 


New York, October 19, 1870. 


({ We have commented on Mr. Evans's letter in an article 
on “ Locomotive Performances” on another page.—Ep. E.) 


& to the oa of the cla egy vale were driven. 





eeogth Pio toot. J. W, Desalgette (M. Inet. CE), 
a ° ae . 


| _ ae ir (M. Inet. 
pry epister by y mya tin. or ’ 
The breadth reclaimed from the river portion 


wall was in all cases designed to be carried down to a depth 
of 14 ft. under low-water mark. 

It devolved w the con 
satisfaction of the engineer, who reserv 
power to adopt either caissons ot cofferdams. The author 
considered that da 
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the 
engineer's sanction to one of the plans which he cubmltted, 
the work was begun. 

The Temple Pier was the most important work in the eon- 
tract, and it was therefore requisite to lay its foundation dry 
as soon as possible. To effect this two one et 
each end of the pier, i 
the river wall, were first 
by 25 ft. broad, inside measure, and No. 2 was of similar 
breadth, but a few feet longer. These dams consisted of two 
rows of piles of whole timbers, averaging 13 in. square, with 
a clear space of 6 ft. for puddle, The ples were 40 ft. 
to 48 ft. in length, having cast-iron 
and were driven 4 ft. into the elay. Cast iron was in 
preference to it iron for 
> os cost, a much base for the timber to 

difficult, shoes 


of having to procure a number of long timbers, the pi 
in a few coace only of the fall length sequited, oad 
after being driven, had lengthenin, protege to them, so 
on tonne So Om 2 above the -water 
line. Before proceeding with the construction of t two 
dems the ground wes nat dsudged, bas te 63. Che dete poe, 
uently constructed, the and gravel were cleared off 


i 


the ground had not great difficulty was ex- 
tt in driving the piles, and in the two dame in ques- 


P | tion one-sixth of the whole number pitched, having 
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symptoms of failure, were drawn. In all cases the piles to 
rawn were observed to have cast their shoes, and their 

lower extremities were usually bruised into « mass of tan 

shreds. The failure generally occurred when the piles were 

passing through a bes of compact sand, resting upon coarse 

open gravel. Beneath the gravel, and resting upon the clay, 

was a layer of septaria, which a serious impediment 

of 


to the the ; but when once the clay was 
sendhad the mining Fre B ae we easy. The space be- 
tween the piles was =— to the level of the clay and filled 
with well-tempered p . The transverse struts, of which 
there was a tier to each Walipg, were of whole timbers, 8 ft. 


apart in the length of the dam. 
PRwcllansonsty with thy eosiowection of Chain Qesis, thi 
filling-in of the space behind the Temple Pier was going on, 
the line of the dam was being dredged, and the driving of 
the piles begun. The Temple Pier, 470 ft. in length, wes 
irregular in outline, proj g in some neal ome of 
80 ft. in advance of the river wall, and the " 
foundation trench in the centre part wag 57 ft, To avoid the 
necessity of having to use a large number of struts of ench 
t length, this dam was strengthened by means of 
Fnttresses of piles, somewhat similar to those sed in the 
cofferdams constructed for the Grims' 
of Proc. Inst. C.E., vol. ix., p. 1.) 
placed at intervals of 20ft., and were backed up by strw 
extending across the foundation of the pier. The 
of the timbers and the sizes of the bolts in this 


a 
a 


“ 
a little stouter, averaging 14 in 

Betore No. 3 fy completed, No. 4 dam ie ae 
and was followed by dams Nos. 5 and 6. In these and all 
the dame, except No. 3, the inner row of 
as to coincide with the riv 
foundation trench. The 
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Sluices of 4jin. elm plank, and having hinged daps, were 
inserted in each dam through the piles and le at the 
level of the lower waling. For dams Nos. I and 2 these 
slaices were Sin. by Sin., internal cross section. In the 
Temple Pier dam there were two sluices, 3 ft. high and 1 ft. 
wide, and for each of the other dams there was one sluice of 
similar section. In the Temple Pier dam two iron cylinders, 
8 ft. in diameter, were sunk to a depth of 4 ft. below the 
lowest level of the foundation for pump wells, and in each of 
the other dams one such cylinder was sunk. The volume of 
water lifted out of the Temple Pier dam varied from 620 
gallons to 1200 galions a minute, according a5 a less ora 
; but in all the 
other dams there was much less water to be pumped. As 
soon as the walls in any of the dams had been raised 6 ft. 
above low-water mark no further pumping was needed, as 
the water which gathered when the tide was high was passed 
through the sluices at low water. Murray's chain pumps 
were used in all cases, and were found to be very efficacious. 

In cofferdams there was usually a frequent settlement of 
the puddle, producing channels underneath the boits, and a 
consequent Lahepe. In such cases holes were bored, with a 
Sin. anger, through the inner row of piles, immediately 
below the tie-bolts, and pellets of clay were driven through 
these into the puddle until the leakage was subdued. 

The quantities of material used in the dams were: In the 
Temple Pier dam, timber, 152 cubic feet; iron, 285 1b.; and 

uddie, 9 cubic yards per lineal foot of dam. In the other 
dams: timber, 117 cubie feet; iron, 202 Ib.; and puddle, 
9 cubic yards per lineal foot of dam. The staging from 
which the dredging was executed, and the piles driven, con- 
sumed 19.6 cubie feet of timber and 13 Ib. of iron per lineal 
foot. Sissons and White's steam pile drivers, and those of 
Appleby Brothers, were used in addition te others wrought 
by manual labour. The cost of driving was alittle under 4d. 
per foot of the pile when the ground was dredged, but was 
much bigher where the ground was not dredged. The pre- 
parations of the piles cost seven-eighths of a penny, and the 
fixing of the walings and shoring 4d. per cubic foot, ex- 
elusive of the cost of fixing the tie-bolts. 

In estimating the pressure to be resisted, and the requisite 
strength of the dam, the depth of water was taken at 22 ft., 
the piles were assumed to 12in. square, and the struts 
13 in. square. The weight of a cubic foot of the dam was 
estimated to be 100 Ib., and the breaking strain of the timber, 
measured by a load upon the middle of a bar 1 ft. long and 
1 in. square, was taken at 400\b. The pressure of the water 
was found to be 15,125 b., or 6.752 tons per lineal foot of 
dam. The momentum of the water tending to overthrow 
the dam was 110,916, whilst the momentum of the dam itself 
was 83,200. It also appeared that if the dam had been 
9.23 ft. instead of §& ft. in thickness, it would, considered as a 
wall, have been, in relation to the pressure of the water, in a 
condition of equilibrium. The resistance of the piles to 
fracture at the ground line was calculated to be 47,127 Ib. 
in relation to a force acting at the centre of pressure of the 
water. If one-third were taken as a safe load, the re- 
sult was 15,7091b. to resist a pressure as before stated of 








15,125 Ib. Disregarding these resistances, and reckoning 
the whole pressure of one bay to act upon each strut, the 
thrusts were, on the lower strut, 222.82 tons; on the middle 
strut, 77.6 tons; and on the upper strut, 47.94 tons. But 
with every strut resisting an equal pressure, the load on each | 
would be 26.14 tons. For the pressure of the puddle on the | 
tie-bolta, the author had no satisfactory data, but he assumed | 
it to be less than that of a similar section of water, and ap- | 

| 

| 

| 


proximately the load “pon the tie-bolts was calculated to be, 
at all events, less than the following amounts: On each 
lower bolt, 24 in. in diameter, 85,250 Ib. ; on each middle bolt, 
2 in. in diameter, 54,375 Ib. ; and on each upper bolt, 2 in. in | 
diameter, 37,625 lb. When the dams had served their pur- | 
pose, it became necessary to clear them away, and before the 
completion of the whole series the removal of those first con- 
structed had been begun. The piles in front of the ordinary 
wall were cut off at a level of 3 ft. under low-water mark, | 
and those in front of the Temple Pier at a level of 7 ft. | 
under low-water mark. The removal of the pilesand puddle | 
was effected in the following manner: | 
Upon the tops of the piles of each side of the dam half | 
beams were fixed, and upon these rails were laid so as to 
form a road, upon which the steam cranes and dredgin | 
machines to be used in the removal of the puddle couk 
travel, and upon which the pile cutter could also be moved. 
These machines were successively placed in —s and the 
work was begun. For the first 15 ft. in depth the puddle 
was filled into skips, and hoisted by means of steam cranes. 
Below that depth it was dredged by the machines which had 
been used for excavating the trench. When the puddle had 
been cleared away to the requisite depth, the pile cutter | 
followed and performed its part of the work. This machine | 


consisted of a platform upon a stout frame, resting upon | 


four wheels, which qeanetied apen the rails before mentioned, 
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TANK CARRIAGE FOR NORWEGIAN RAILWAYS (3 Fr. 6 Ly. Gaver). 
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NORWEGIAN ROLBINGJSTOCK. 

At the present time when narrow gauge railways are 
attracting much attention, we believe that many of our 
readers will examine with interest the two-page engraving 
which we this week publish, of one of the tank locomotives 
constructed by Messrs. Beyer, Peacock and Co., of Man- 
chester, from the designs of Mr. Carl Pihl, for the narrow | 
gauge railways of Norway. We, some time ago, published | 
4 perspective view of an engine of the class we now illus- 
trate ; but the external view necessarily did not show the 
construction of the engine fully. Referring to our two-page 
engraving, it will be seen that the engine has outside cy- 
linders and two pairs of coupled wheels, the leading end 
being carried on a two-wheeled Bissell truck. The springs 
for the driving and trailing wheels are arranged below the 
axles, and are coupled by compensating beams. The leading 
springs are above the axle-boxes as shown. The link motion 
is of the Allan straight link pattern, and, notwithstanding 
the narrowness of the gauge (3 ft. 6 in.), all the working parts 
are thoroughly accessible. The boiler is fed by a pair of 
injectors, and the fire-box is provided with a fire-brick arch 
and a deflector or “scoop” fitted to the fire-door as shown. 
The water is carried in wing tanks and the fuel in a bunker 
at the trailing end. The principal dimensions of the engine | 
are as follows : 





Cylinders. ft. in. 
Diameter ose eae we one aw Oo Be 
Stroke ... paw ese oon see as © | 
Transverse distance between centres 4 5 


Distance from centre of exhaust port to | 


Distance between centres of leading and 


centre of driving axle oe 7 105 
Inclination of cylinders oe Lin 8 | 
Transverse distance between centre of valve 

spindles : eee .« 8 i 

Wheels : 
Diameter of coupled wheels ... ene ~~: 2.9 | 
- iolien ” ose eee won 2 
Gauge of wheels or width between tyres ... 3 54 
driving wheels ons - ene ~~ 8 0 | 
Distance between centres of driving and trail- | 
ing wheels... oa ane eo in 8 | 
Total wheel base dee ove ene ow. 14 3 
Distance between centre of driving axle and 
front of firebox casing oat ote Pe ae | 
Distance from centre of leading axle to centre } 


of pin for bogie radius bar ... ons «w 5 1 
i of driving and trailing axle bearings © 6 
Length of __,, ese 7 


” 


| 
Diameter of leading axle bearings ... a & 


Length a , 


and carrying a steam engine with the requisite machinery | Framing and Motion : 


for driving a circular saw, which was fixed at the lower end 
to an upright spindle, and adjusted to the proper level. The 
spindle was placed between the two rows of piles, and re- 
volved in guides at the end of movable arms, so arranged 


that it would shift to either side of the dam by turning a | 
towards | 


handle, and by the same motion it could be pressed 
the pile which was being operated upon until it was severed 
by the saw. Two piles were usually cut off on each side 
before the machine required to be moved backwards on the 
rail. When the way was clear for the pile cutter, and a 
sufficient length of dam dredged, sixty piles could be cut off 
in a day, but the excavators could not keep with the 


pile cutter, and the average number of piles actually cut off 


did not exceed thirty-six daily. The machine was devised 
by Mr. Charles Murray, of Loman-street, Southwark, and 
the author, but the motion which regulated the position of 
the spindle was the invention of Mr. Murray alone, and was 
patented by him. The total cost of the removal of the dams 
was 1/. 4s. per lineal foot, made up thus: clearing out puddle, 
13s. 6d.; dredging outside of dam, 7s. 6d.; cutting off piles, 


| Weight of engine in working order : 





3s. per lineal foot 


Distance apart of frames ose see «» 210 


Thickness of m 0 0, 
Width over footplate ... we SG 
= buffer beams oes ial m ow 
Height from rail to footplate ... ose 211 
“ » centre of drawbar 2 6 
Width outside tanks ... - 6 0 
Height of tanks sae o 2 0 
bh - 2 eve e 10 3 
Width over coal bunker 6 0 
Length of - i 8 
Height am coe ose - 8 0 
Distance between centre of leading axle and 
inside of leading buffer beam eee 96 0 
Distance between centre of trailing axle and 
inside of trailing buffer beam ees roe 
Thickness of buffer beams... ae - O 43 
Total over buffer beams one .- 2011 
i ween centre-lines of valve motions 1 10 
Length of eccentric rods ove bee -. 214 
connecting rods between centres... 4 9 


” 





Boiler 
Diameter o/ barrel, inside largest plate os 211) 
Length of barrel ove ese ee eee o 
aa firebox casing ane one oe S&S 9 
Width of . at bottom ... a 2 9 
Depth of em below centre line 
of boiler one ove 3.4 
Length of inside firebox 3 3 
Width am 2 3 
Height * jun wae 3 8 
» Of centre line of boiler above rail 4 10 
Diameter of brass tubes (outside) ... -~ © 
Number 2 o ose 107 
He ating Surface 
Tubes... wae cow nes 376 square feet. 
Fireboxes tat en die ee * 


Total ie wa jas 416 
Capacity of tanks ” 300 gallons 
, coal bunkers 23 eubie feet. 


tons. ewt. 





On leading wheels oe ine die apa 
» driving pe — oid a 6 12 
» trailing _,, dee soe ox 6 6 
Total oe 


The engines of which we have given the particulars are 
| thoroughly well designed throughout, and their performance 
| on the Norwegian railways has been most satisfactory, their 
motion being particularly easy and steady on both straight 
| and curved parts of the lines. 
| To enable his tank engines to make longer runs without 
| taking in water than they would otherwise be capable of 
| performing, Mr. Carl Pihl frequently employs in connexion 
| with them a tank carriage of the kind shown in the annexed 
engravings. This is simply a covered goods van provided 
with a wooden tank 5 ft. 3 in. long, by 2 ft. 4 in wide, and 
1 ft. 9 in. deep, its contents thus being about 133 
This tank is provided with an openi: which it can 
be conveniently filled, and it is furni at the bottom with 
a valve covering the opening of a pipe through which the 
water passes to the engine, the coupling being effected by a 
length of flexible hose. We may mention here, that many 
years Mr. John V. Gooch, when locomotive superinten- 
dent the then Eastern Counties Railway, regularly 
cuployed tank eattinges in connexion with some engi 
built by him for the Tilbury line. In the case of the 
Norwegian railways such carriages are especially useful, and 
Mr. Carl Pihl has carried out the plan in a very simple way. 
The main part of the wagon carrying the tank is of course 
available for the stowage of goods as usual. 
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RECENT PATENTS. 


Tur following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, C -lane. 

(No, 3382, Is. 6d.) William Edward Gedge, of 11, 
Wellington-street, Strand, patents, as the agent of Giovanni 
Cavalli, of Turin, an arrangement for working railway 
inclines by hydraulic power. The inveution is described 
as “a means of utilising natural currents of water; or a 
pressure of wat-r obtained by artificial reservoirs, by leading 
the water into the ascending branch of a syphon Jaid 
between the rails of a railway or elsewhere, so that the 
pressure of the water pushes a piston alon, the syphon tube, 
and thereby carries a train or other load attached to the 
said piston to the top of the incline escape of the water, by 
the slit or fissure in the syphon tube, through which the crest 
of the piston projects to be atiached to the train, being pre- 
vented by a simple packing opened by the crest of the piston 
in its passage, and closing immediately behind it under the 
pressure of the water itself ; the same ayphon being also used 
for the descent of a train at a regulated speed, because the 
piston to which the train is attached can only travel xiown 
the tube as fast as the water is permitted to escape at the 
bottom.” 

(No. 3384, Is. 4d.) Andrew Nairn, of Leith, patents an 
arrangement of steam omnibus which has been frequently 
referred to in our pages. The patent includes several 
details of construction, about the novelty of some of which 
we are doubtful. 

(No. 8386, 8d.) John Henry Johnson, of 47, Lincoln's. 
inn-fields, patenta, as the agent of Henry Disston, of 
Philadelphia, U.S., machinery for grinding saw blades and 
giving them the desired taper, leaving them thicker at the 
cutting edge than at the back, and thicker also near the 
handle than at the end or poiat. Im this machine the blade 
to be ground is fixed against the hollow side of a segment 
with a concave face, and this segment—which is connected 
to a fixed centre by four radius rods attached to its corners 

~is moved up and down go as to bring the saw blade under 
the action of a revolvimg grindstone. The radius rods are 
furnished with nuts which enable the segment to be set at 
an angle suitable for giving the required tapers to the blade, 
and means are provided for bringing the grindstone up to 
its work as it wears. 

(No. 8387, Is. 4d.) Henry Christian Liébnitz, of Ren- 
frew, patents placing the high aud low pressure cylinders 
of compound engines at an angle to each other and coupling 
the pistons to a single crank pin! It is difficult to believe 
that any engineer having even a superficial knowledge of 
marine engine building could imagine such an arrangement 
to be novel. 

(No. 3391, 1s.) James Fogg, of Edinburgh, patents an 
arrangement of stone-dressing machine in which the dress- 
ing operation is performed by a range of chisels which are 


held by suitable guides and are subjected to the blows of a | 


series of hammers. 

(No, $395, 10d.) John Birch Paddon, of Hove, patents 
an arrangement of gas washing apparatus. Tis consists of 
a vessel of rectangular form in plan, and having a semi- 
cylindrical cover. This chamber is traversed longitudinally 
by a revolving shaft which is concentric with the cover and 
which carries a number of porous discs, the lower portions 
of which dip into the water with which the vessel is partly 
filled. The gas to be washed is admiited at ove end of the 
vessel and drawa off at the other, passing on its way through 
the portions of the revolving discs above the water line. 
We shall very probably illustrate this apparatus shortly, 
and we shail then have something further to say about it, 

(No, 8396, 10d.) Dawson Miles, of Boston, U.S., patents, 
as the agent of the New England Electric Gas Lighting 
Company, apparatus for lighting gas by electricity. We 
could scarcely describe these plans briefly. : 

(No. 8397, Is. 4d.) James Turnbull, of Edinburgh, 
patents arrangements for enabling railway vehicles to be 
connected or disconnected without it being necessary for a 
man to go between them. The plans are improvements ov 
those patented by Mr. Turnbull, in May, 1868. 

(No. 3398, 10d.) Samuel Chatwood, of Bolton, and 
Thomas Sturgeon, of Manchester, pateat apparatus for 
drawing or forcing fluids. One arrangement included in 
the patent cansists of a cylindrical chamber furnished with 


two arms or vanes which revolye round the same axis, | 


but independenily of each other. The motion of these vanes is 
such, that when one is mov ing at its highest the other is at 
its lowest speed, and vice versd, each arm being thus 
alternately made to overtake, and be overtaken by the 
other. The arrangement is such, that the air or other 
fluid to be acted upon is admitted between the vanes as 
they diverge from, and delivered when they approach to 
each other. According to other plans in the patent, a 
pumping action is obtained by the employment of a swing- 
ing piston made to oscillate to and fro in a segmental case. 
Pumps of this latter kind have been lately proposed on the 
Continent. ¢ 

(No. 8899, 10d.) Michael Henry, of 68, Fleet-street, 
patents, as the agent of Hermann Miller, of 17, Boulevart 
St. Martin, Paris, a plan for transporting railway carriages 
across rivers, &e., by slinging tem from and between a 
pair of evdless pop: > extending ucross the stream aud sup- 
ported by pulleys at intervals. The ropes are to be driven 
by a steam engine or other motive power. 

(No. 8400, 1s. 6d.) James Downs, of Kingston-upon- 


Hall, patents various improvements in the details of hy- 
draulic presses for crushing seeds, &e. We could not de- 
scribe these plans briefly. 

(3403, 1s. 6d.) Francis William Webb, of Bolton, 
patents various iinprovements in the construction of steam 
engines and boilers. Amongst other things this patent in- 
cluded making the firebox of a portable engine or locomotive 
boiler, with the exception of the top and tube plates, of a 
single plate of iron or steel. The use of rivets of oval 
section, a neat form of cireular slide valve, and arrange- 
ments of cases for buffing, draw, and bearing springs, are 
likewise included, as is also a method of making the frames, 
cross-stays, &c., of locomotives.of steel castings, partly con- 
solidated by forging if necessary. We shall speak of these 
plans at greater length en an early occasion, 

(No, 3409, 8d.) Bryan Jehnson and Edward Bayzaud 
Ellington, of Chester, patent improvements in hydraulic 
cranes, these arrangements being such as to enable the lift- 
ing chain to have two different speeds given to it according 
to the load to be raised.. We intend to illustrate these 
plans shortly. 

(No. 3411, 1064.) Thomas Brown, of Newgate-street, 
patents, as the agent of Charles Burleigh, of Fitchburg, 
| U.S., the arrangement of rock-boring machine of which we 
| published an account on page 374 of our last volume, 

(No. 3419, 104.) John Fletcher, senior, John Fletcher, 
| janior, and William Fletcher, patent providing mortar mills 
| with a self-acting discharging arrangement. The plan is 

no doubt one well worthy of adoption in many cases. 

(No. 3423, 8d.) Benjamin Wood, of Wordsley Foundry, 
| near Stourbridge, patents a mode of making railway axle- 
| box covers of wrought iron. According to these plans, bar 
| iron is rolled of a section suitabje for forming the hinge, 
lip, and overlapping flange in front of the lid, and this iron 

is then cut off in lengths and the ends of the lengths tarned 
| down to form the side flanges. The knuckle of the hinge 
| is subsequently cut to suit the snugs on the axle-box and 
drilled to receive the pin. 
| (No, 3427, 1s. 6d.) John Branton, of Kensington, patents 
arrangements for locking and working railway points and 
signals. We shall probably have something to say about 
Mr. Brunton’s plans shortly. 

(No. 3432, 10d.) Andrew Barclay, of Kilmarnock, 
patents arrangements of ejector-condensers, the peculiarities 
of which we could not describe briefly. 

(Ne. 8435, 8d.) Léon Pocket, of Venddme (Loire et 
Cher), France, patents an arrangement of rock-boring 
machine, intended also to be empleyed for cutting or dress- 
ing stone. We could not describe the construction of this 
machine within the space available here. 

(No. 8437, 10d.) James Howard and Edward Tenny 
Boustield, of Bedford, patent improvements in reaping ma- 
| chines and horse rakes. These improvements consist in 
coupling the knive bar of a harvester to its crank pin or 
| eccentric by an arrangement of detachable head, and in 
j connecting the rocking frame or cradle of a horse rake 
with the carrying wheels by friction bands. 

(No. 3446, 1s, 2d.) George Bradford McFarland, of 
New York, patents a complicated form of rotary engine, 
of as little practical value as such engines usnally are. 

(No. 8456, 6d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Isaac Pennington 
Wendell and Stephea Paschall Morrie Tasker, of Phila- 
delphia, casting the bearings for railway axles with an oil 
chamber in them, this oi] chamber being provided with 
tubes leading to the wearing surface of the bearing, and 
trimmed with cotton wicks in the usual way. The face of 
the bearing, moreover, has recesses formed in it, and these 
recesses, which communicate by small holes with the oil, 
are filled with leather, ora pound of asbestos, plumbago, 
and paper pulp, or other porous material by which the oil 
is distributed over the bearing, 

(No. 8462, 6d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Benjamin Tyler 
Henry, of Newhaven, U.S., making elliptic springs of steel 
plates having a rib or ribs rolled on them. This is a plan 
which was proposed years ago; its advantages are founded 
on a fallacy. 

(No. 3469, 8d.) Robert Milburn and Thomas Browning, 
of 76, Church-lane, Whitechapel, patent an arrangement of 
| grain drying machine so constructed that it can be used as a 
| portable engine. According to this plan the drying cylinder 
|throngh which the grain is passed is contained within 
| a portable engine boiler, the engineé—which can either be 
used for driving the stirring and feeding machinery or for 
| other purposes—being fixed on the top of the boiler in the 
| usual way. 

(No. 3474, 104.) John Forbes, of Perth, patents drying 
malt, &c., in kilns by heating the air entering such kilns by 
causing it to pass through tubes surrounded by steam, 
provision being also made for employing a peat or other fire 
as an auxiliary in the event of the steam not giving the 
required temperature. The necessary draught through the 
kiln is obtained by the employment of an exhausting fan. 

(No. 3480, 8d.) James Peiree, of Stamford-street, Lam- 
beth, patents a machine for tenoning, &c., this machine 
bein, so arranged as to prevent the cutting of grooves too 
dee; by accident, and also so as to enable sawing operations 
to Le carried on at the same time as the chiselling is being 
effected. 

(No. 8483, 10d.) Robert Robey and John Richardson, 
of Lincoln, patent the arrangement of steam engine governor 
illustrated by us on page 387 of our eighth volume. 




















FOREIGN AND COLONIAL NOTES. 
Liverpool and 2—Two iron steamers are, it is 


Baltimor: 
to be built at Belfast for service between 
, under the auspices of the Baltimore 
Railroad Company. 


Vietorian Tenders have been received by the 
Vietérian Board of and Works for the construction of 
new sheds, platforms, &c., for the Melbourne terminus 
of the Victorian railway lines. The lowest tender was that of 
Mr. J. Thomas; Mr. Thomas, whose tender was expected to 
be ateepted, offers fo execute the works required for 46,0007. 


Proposed Bridge aeross the Delaware. — A Board of 
oficers of the Engineer Corps of the United States army 
have met at Philadelphia for the purpose of inquiring into 
the feasibility of erecting a drawbridge across the Delaware. 
The plan proposed is for a suspension bridge having a draw 
with three floors or roadways, diverging from the main floor 
of the bridge. It is intended that at least one of the draws 
shall be closed at a time, vessels entering at one end before 
the draws opened at the other. 


Belgian Mechanical Industry.—The shareholders in the 
John Cockerill Company will receive a dividend at the rate 
of 2t. per share for the year ending June 30, 1370. This is 
considered a favourable result. The value of the work exe- 
cated by the Belgian Machine and Railway Plant Construc- 
tion Company in the year ending June 30, 1870, was com- 
pated at 39,6982., as compare: with 23,3207. in 1868-9. 
After making sundry deductions for sinking fund purposes, 
the net profit realised by the company in 1869-70 is returned 
at 87901. The dividend on the shares of the company for 
1869-70 is at the rate of 7 per cent. per annum. 


The Hoosae Tonne!.—In September, the Hoosac tunnel 
advenced 103 ft. in the west shaft heading and 126 ft. in the 
east end heading, making the length of the west shaft heading 
5326 ft., and of thé east end heading 7661 ft. The brick arch 
on the west shaft heading has been advanced from 1272 ft. 
to 1289 ft. The central shaft has been sunk to the bottom of 
the tunnel so that the work cam now proceed with greater 
rapidity, the men being able to excavate both ways. 


Transits of Venus.—The Astronomer-Royal has begun to 
make arrangements for observing the transits of Venus which 
will take place in 1874 and 1882. Auckland, New Zealand, 
has been selected as one of the stations at which observations 
are to be made. 


The Pacific Railroad.—The revenue of the Central Pacific 
division of the Pacifie Railroad amounted in September to 
$833,413, while the Union Pacific division earned in the same 

eriod $643,260, making an aggregate for the month of 

1,476,673. The ing amount of revenue collected 
on the great road in September, 1869, was $1,368,255. The 
increase established in September, 1870, over September, 1869, 
was thus $108,418. 


Telegraphy in South America.—Materials have arrived 
from New York for the construction of 120 miles of telegraph 
about to be erected in Salvador. The points proposed to be 
connected are Santa Ana, Ahuachapon, Sonsonate, and the 
port of Acajutla. 


The Valley of the Amazon.—The fine region watered by 
the Amazon 1s now in direct communication with Europe by 
steamers sailing regularly from Liverpool, Havre, and New 
York. Professor Agassiz estimates that the Valley of the 
Amazon could support a population of 20,000,000. 


American Steam Navigation.—The Pacific line of steamers 
just established from Melbourne to San Francisco, touchin 
at Honolulu will, it is calculated, enable a passenger to reac 
Liverpool in 38 days from Melbourne. The run from 
Australia to Califorma will occupy 22 days, and 16 days 
more will be consumed by the journey from San Francisco 
to Liverpool. 

Picton and Blenheim Railway (N.Z.).—The Picton and 
Blenheim (New Zealand) Railway is proposed to be con- 
structed with a Government guarantee of interest (at the 
rate of 5} per cent. per annum) for 35 years, at a cost of 
$0001. per mile. The length of the proposed line would be 
20 miles or thereabouts, and the whole cost would therefore 
be 60,0007. The country proposed to be traversed is tolerably 
level, and the works are expected to be light. 


The Belgian Iron Trade.—The continuation of the war 
threatens to subject the Belgian iron trade to rather severe 
trials. Unless some new orders should be shortly obtained, 
it will probably become necessary to restrict the produc- 
tion. 


Mineral Wealth of India.—Mr.T. W. H. Hughes, of 
the Geological Survey Department, has been again deputed 
to the Central Provinces of India, to report upon the economic 
resources of the coalfields of the Wurda river, and also to 
indicate the line of railway which would best accommodate 
the coal workings. Limestone, copper, and iron have been 
found along the Bhutan frontier, and in Darjeeling. 


The Intercolonial Exhibition.—The Intercolonia! Exhibi- 
tion now open at Sydney, New South Wales, comprises 2414 
entries in the various elasses; of these entries 2362 were 
contributed by New South Wales. The exhibition build- 
ing, erected in six months, covers a space of an acre, 
measures 198 ft. in length and 130 ft. in breadth, and affords 
an area of 36,936 superficial feet for the exhibition of goods. 
There are besides 80 subsidiary buildings and yards occupy- 
ing an area of 150,000 superficial feet. The exhibition is 
divided into two great departments—agricultural and non- 
agricultural. 


Tv iy in the United States.— At the commencement 
of July 1, 1870, the Western Union Telegraph Company 
possessed 54,109 miles of poles and 112,191 miles of wire, 
as compared with 52,009 miles of poles and 104,554 miles of 
wire at the date of 1869. ae ae 
forthe year ending » 1870, were $7,138,738, and 

expenses were $4,910,772, leaving a net t of 

,227 066. In 1868-9, the net profits were $2,801,467. 
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LOCOMOTIVE PERFORMANCES. 

WE publish on another page of the present num- 
ber a long letter from Mr. Walton W. Evans, of New 
York, on the subject of locomotive performances, and 
in this letter the writer draws certain comparisons 
between the work respectively done by American 
and by Fairlie engines which are very disparaging 
to the latter, Mr. Evans isa railway engineer of 
well-known experience, and he is therefore well en- 
titled to be heard on the matter of which he writes ; 
but at the same time it would not be fair to Mr. 
Fairlie, nor indeed to English locomotive engineers 
generally, that his communication should appear 
in our columns without comment on our part. Mr. 
Evans is an enthusiastic admirer of the bogie 
system, whether applied to engines or rolling stock, 
and he evidently believes sincerely, not merely that 
American locomotives are better adapted than any 
others for use on American lines, but also that they 
are in every way ¢he best engines built for any lines 
whatever. It is evident, in fact, that Mr. Evans is 
an earnest partisan of the American locomotive, and 
we fear that he has in several respects allowed his 
we to interfere with a thorough appre- 

vension of the merits of engines other than those he 
80 greatly admires, 

We have no intention, however, of entering here 
into a discussion with Mr. Evans as to the compar- 
ative merits and demerits of English and American 
locomotives; but we deem it our duty to reply to 
some of the questions he asks concerning the Fairlie 
engine, and to direct attention to some very doubtful 
points in the comparison which he institutes be- 
tween American locomotives and those of _ Mr. 
Fairlie. To Mr. Evans's first question, viz., ‘“‘ How 
came Mr. Fairlie to give his name to this engine ?” 
we shall leave Mr. Fairlie himself to reply ; we pre- 
sume, however, that Mr. Fairlie called it his en- 
gine, simply because it was his, and because he 
conaiactel he had an undoubted right toit. The 
second, third, and fourth questions we may answer 
together. The locomotive “‘Seraing” referred to 
by Mr. Evans, undoubtedly resembled the Fairlie 
engine in general outside ap ce; but there 
were several very important differences between it 
and the engines built by Mr. Fairlie. One of the 
most important of these differences was specially 
referred to by Mr, Fairlie in a letter which appeared 





on page 338 of our last number, and we cannot do 
better than quote his words here. Referring to a 
locomotive design, in which the upper framing is 
arranged in the same manner as in the “ Seraing,” 
he says: “‘ The great ay of difference between 
my system and this of Mr. Brunner’s, as it also has 
been with every other attempt in the same direction, 
is that the carrier frame (in this case supporting 
the boiler according to my plans) is a long rigid 
body passing from foot-plate end to smokebox end, 
with buffer beams and buffers at each end; it thus 
receives all strains and shocks, whilst the bogies are 
mere carriers underneath. The bogies contain the 
moving power, and when going forward, instead of 
pulling direct at the load to be hauled, as they do 
in my ease, they simply revolve under a separate 
frame over the bogie frames to which the load to 
be hauled is attached, It is like yoking a horse to 
pull a load, the line of draught, or rather the shafts, 
laying on and strapped to the animal's back, in- 
stead of drawing from the shoulders, . . . The 
centre line of traction and buffering is, in my en- 
gine, always central between the rails, no matter 
what curve is being traversed at the time, that is, 
as nearly central as it is possible, to be got under 
any circumstances.” Mr. Evans is quite correct in 
hinting that four-cylinder locomotives have been 
built by M. Petiet—many such engines are now 
in use on the Northern and Eastern Railways 
of France—and it is also true that four-cylinder 
locomotives have been designed by MM. J.J. and 
A. Meyer, of Mulhouse, but we are not aware 
that MM. Meyer have ever built any engines 
on their plans. M, Petiet’s and MM, Meyer's en- 
gines have been already illustrated in this journal 
(vide pages 331 and 334 of vol. ii., and pages 73 and 
76 of vol. iv. respectively), and as a reference to 
these engravings will show both these designs to be 
distinetly different from Mr. Fairlie’s, it .s unneces- 
sary that we should say more of them here. 

Mr. Evans's fifth question refers to a matter which 
was fully discussed in our columns about a year 
ago; and it was, we think, then satisfactorily 
proved that the failure of the Queensland engines 
was by no means due to the Fairlie system, as a 
system, but purely to defects in the construction 
and details of those particular engines—defects, by- 
the-bye, for which Mr. Fairlie was not responsible. 
No one, in fact, who has seen the performances of 
Mr. Fairlie’s engines at Hatcham can doubt fora 
moment their capability of running freely round 
curves far sharper than are to be met with on any 
railway worked by locomotive power. 

The sixth, seventh, eighth, nine, tenth, twelfth, 
and thirteenth questions in Mr. Evans's letter can 
be better answered by Mr. Fairlie than by any one 
else, and to him we leave them. The eleventh 
question, however, refers to a matter of general 
interest. Mr. Fairlie takes the friction of railway 
vehicles at 10 1b. per ton, Mr. Evans takes it at 
5 lb. ; and the question is, which is right? As far as 
English and Continental rolling stock is concerned 
we have no hesitation in saying that an allowance 
of 5 lb. per ton for friction is far too low ; and we 
very greatly doubt whether it is sufficient for even 
the American bogie cars. As far as European 
rolling stock is concerned by far the best series of 
experiments on resistances which has been carried 
out is that conducted by MM. Vuillemin, Guébhard, 
and Dieudonné on the Eastern Railway of France; 
and the researches of these engineers showed the 
average resistance of goods trains at speeds vary- 
ing from 10 to 20 miles per hour to be 7.95 lb., or 
practically 8 lb. per ton. Mr. Fairlie takes 10 Ib. 
per ton, and considering that he makes no further 
allowance for atmospheric resistance nor for the 
resistance of the numerous eurves on the lines on 
which mogt of the experiments with his engines 
have been made, we doubt if this factor is too high, 
As regards the frictional resistance of American 
bogie rolling stock on American railways we have 
little or no precise data to guide us; but taking 
into consideration the small size of the wheels, and, 
in many instances, the rough character of the track, 
we certainly find it difficult to aecept a resistance of 
5 fb. per ton as at all a fair average. Has Mr. 
Evatis ever proved this to be the average resistance 
by direct experiment, or has he ever known an 
American car when once set in motion to continue 
to move without losing speed down an incline of 
1 in 448, or say 12 ft. to the mile, simply by the 
action of gravity? If he has, the question may of 
course be ; settled, always supposing that 
the ant.tn tesled, ek hateah ab chick: 0 to 





were in fair average condition, 





Mr. Evans's fourteenth question is: “In com- 
paring triala, is not foot-pounds of work 
done in lifti eaten 8 ge come aye fd 
weight on the driving wheels, a fair ?” To 
this question we regret to say we must answer in 
the negative ; and for obvious reasons, In tire first 
place it is evident that any locomotive, English or 
American, may be worked up to its fall power on a 
perfectly jevel line, in which case the sum to be 
divided by the weight on the driving wheels, as 
proposed by Mr. Evans, would be »i/, Again, in 
the case of an engine taking a load up a rising gra- 
dient, the adoption of Mr. Evans's proposed stan- 
dard of measurement would simply be offering a 
premium for diminishing the load on the driving 
wheels to the, lowest possible amount “consistent 
with obtaining the n adhesion, and it would 
take no account whatever of the boiler power, Let 
us suppose, for instance, the case of an engine with 
asingle pair of driving wheels, the load on which 
could be varied from 6 to 10 tows, and let us further 
suppose this engine to be capable, with the latter 
adhesion weight, of taking a train of 100 tons up a 
certain gradient at a speed of 10 miles per hour. 
Next, let us imagine this engine to be attached to a 
train of 50 tons, and the weight on the drivin 
wheels reduced, to the least load compatible wit 
the haulage of this train up the same gradient at 
the speed of 20 miles per hour. ‘The i being 
doubled, and the weight of the train halved, the 
number of foot-pounds of work done, as calculated 
by Mr. Evans's rule, would be the same in the two 
eases ; but the weight on the driving wheels being 
less in the latter instance, Mr. Evans's divisor 
would be less, and the same engine would appa- 
rently have done a much better duty than ides: 
The fallacy of the standard, as a means of compari- 
son, might also be shown in other ways, were it 
necessary to do so. Moreover, unless the gradient 
is so steep that any resistances other than that of 
gravity become proportionately insignificant, it is 
not even approximately correct to take the weight 
of train multiplied by the height lifted per hour, aa 
a measure of the effective work done by the engine. 

In making comparisons of the kind referred to 
by Mr. Evans, we should suggest: Firat, that the 
resistances overcome should be exactly ascertained ; 
second, that the work done by the competing en- 
gines per hour should be calculated from these re- 
sistances ; third, that the number of foot-pounds 
of work done per hour, as calculated in this way, 
should be divided by the total weight of the engine 
and tender for the purpose of getting a number re- 
presenting the performance ; and, fourth, that the 
amount of fuel consumed should be carefully ascer- 
tained, and that the total number of foot-pounds 
of work done per hour should be divided by this 
amount to obtain a number representing approxi- 
mately the relative economy of the competing en- 
gines as power producers. Further, the quantity 
of water and fuel carried by the engines at starting 
should be proportionate to the weight of train 
hauled. We have taken the total weight of engine 
and tender as the divisor, in place of merely the 
weight on the driving wheels, because the former 
really represents the weight of machinery employed 
and run over the track to achieve a certain result, 
whereas the latter is, as we have shown, a quantity 
which may be “ dodged” to a considerable extent, 
In a competitive trial between a Fairlie engine and 
an ordinary American locomotive, the adoption of 
such a divisor as Mr. Evans proposes would be 
especially unfair. One of the principal features 
of the Fairlie system is, that it renders the whole 
weight of the locomotive with its fuel and water 
available for adhesion, thus enabling the engine to 
haul its load without slipping even when the state 
of the rails is such as to reduce the coefficient of 
adhesion between the wheels and rails to @ very low 
amount. That this feature is one of considerable 
value—particularly in engines intended to werk on 
mountam lines at elevations, and in districts 
where sleet and mists abound—few locomotive en- 
gineers will be disposed to deny ; yet, according to 
Mr. Evans's standard, this advantage would become 
a direct disadvantage, supposing the competitive 
trial to be made in good weather, when the adbesion 
weight would be in excess, 

To Mr. Evans's final question, it is, of course, 
out of our power to give a reply ; but we imagine 
that however ready Sir. Fairlie may be to match 
his engine against one of Mr. Evans's, yet that he 
certainly would not do so if the standard of can- 

i was to be such as Mr, Evans pro 
This, however is a point on which Mr. Fairlie must 
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speak for himself. That a mateh between the 
“ Tarapaca” and one of the American engines on 
the Iquiqui line would be regarded with great in- 
terest by locomotive engineers on both sides of the 
Atlantic, we have no doubt whatever, and we our- 
selves should be much pleased to see such a match 
made on terms which would be fair to all concerned. 
This, however, is a matter on which we shall pro- 
bably speak further when we know Mr. Fairlie’s 
opinion on the subject. 

We now come to the Tables of comparative per- 
formances annexed by Mr. Evans to his letter. We 
have already stated our objections to the standard 
of comparison he has enaleged (see lines 30, 32, 
and 34, of his “ Table of Comparisons”), and with re- 
gard to this point, therefore, we need not do more 
than point out the vast difference which would have 
been caused in the figures given by Mr. Evans as 
representing the performance of the American en- 
gines, had the whole weight of engine and tender 
been used as the divisor in place of merely the 
weight on the driving wheels. It has been already 
stated by us, also, that in our opinion the allowance 
for friction of cars (5lb. per ton) taken by Mr. 
Evans is too low —certainly too low for the English 
rolling stock, and most probably too low for the 
American ; but, for the present, we do not intend 
to argue this point further. The engine friction 
Mr. Evane states that he takes at 10 Ib. per ton; 
but inasmuch as in calculating the rolling friction at 
5 lb. per ton, he includes the weight of the engine 
in that of the train, and then allows for the engine 
a further friction of 10 Ib. per ton, the total amorcnt 
of engine friction is, by his mode of calculating it, 
15 lb. per ton, an amount, which does not differ very 
greatly from that generailyallowed by English en- 
ginecrTs. 

Even if we adopt for the present Mr. Evans's 
figures, however, as representing correctly the re- 
sistances overcome by the American engines, there 
are certain statements in his Tables which we must 
confess ourselves utterly unable to understand. 
Thus, in the first place, we are informed in the 
Table of comparisons that the ‘San Bernardo” 
exercised a tractive force of 11,590 lb., with a pres- 
sure of 115 lb. per square inch in the boiler. Now, 
as the ‘‘San Bernardo” has 1l6in. cylinders, with 
24in. stroke, and driving wheels 564 in. in diameter, 
the tractive force which it will be capable of exert- 
ing for each pound of effective pressure per square 
inch on the pistons will be : 

24x 167_ 24x 256 
ooo MD emer ge 108.74 Id. 
56.5 56.5 
Dividing 11,590 lb. by this amount we get 
11,590 a 
jos? i = 106.56 Ib. 

as the mean effective pressure per square inch on 
the pistons, which would be required to develop 
the tractive power stated. That a mean effective 
pressure on the pistons of 106.56 1b. should have 
been obtained with a boiler pressure of 115 Ib. is 
a matter which no locomotive engineer would 
admit. If the car friction be taken at 6 lb. or 
7 lb. per ton, instead of at 5 lb., as is done by Mr. 
Evans, the matter of course becomes still worse. 
Again, it is stated that the total foot-pounds of 
work done per hour by the ‘San Bernardo” 
was 1,040,318,400; but this is equal to the de- 
velopment of 525.4 effective horse power, and that 
euch an enormous power should be developed by a 
28-ton engine running at the speed of 17 miles per 
hour, we may, we think, be at least permitted to 
doubt, Inasmuch, moreover, as the steam would 
have to be admitted to the cylinders throughout 
almost the entire stroke, the development of such a 
power, would require the evaporation of nearly, or 
quite, 300 cubie feet of water per hour ; and yet we 
are informed that in the case of the ‘‘ San Bernardo” 
—an engine which it is stated in a pamphiet 
issued by Mr. Evans, has but 902 square feet of 
heating surface—the fire door * had to be kept open 
most of the time” to keep the steam down to the 
required pressure! But this is not all. In one of 
the trials made on the 19th July, 1859, the “San 
Bernardo,” we are informed, took over a portion of 
the line a train of 35 eight-wheeled cars, the gross 
load being 587.31 tons, and it is further stated 
that with this load a gradient of 27 ft. per mile or 
1 in 142.7 was surmounted. Whether the gross 
load above given does or does not include the 
weight of the tender we cannot say; but we shall 
give Mr. Evans the benefit of the doubt, and sup- 
pose that it does. Under these circumstances the 
total weight of the engine and train would be 
587.31 4+ 28.11-=615.42, or say, 615.4 tons, and the 





resistances calculated according to Mr. Evans's own 
data—and omitting atmospheric resistance and that 
due to oscillation—would be as follows : 

Ib. 


Resistance due to gravity ... ose ~- 9,659 
i ietion of entire train at 5 |b per 
: ove eve aoe eee ot 8,077 
Engine friction at 10 Ib. per ton ... ee 281 
Total 13,017 

Dividing this total by 108.74 (the number of 
pounds of tractive force developed for each pound 
of effective pressure per square inch on the pistons) 

13,017 

108.74 
mean effective pressure required in the cylinders to do 
the above work. But Mr. Evans's Table states that 
the boiler pressure when ascending the gradient of 
which we have been speaking was but 102 Ib. per 
square inch ('), and we do not find that at any 
time during the trial it rose above 120 lb. ; whereas a 
boiler pressure of at least 140 Ib., or probably 150Ib., 
would have been necessary to give the mean cylinder 
pressure we have shown by calculation to be required. 

With such doubtful points as these in Mr. Evans's 
records of the trials on the Southern Railway of 
Chile, we are compelled to reject those trials as un- 
trustworthy. Mr. Evans evidently believes in them 
implicitly, but in the face of the facts we have 
yointed out, we certainly cannot do so. It must 
a“ apparent to any one who will take the trouble to 
investigate and compare the various facts recorded 
in Mr. Evans's Tables, that grave errors must have 
been committed in ascertaining either the inclina- 
tion of the gradients surmounted, the amount of 
the load taken up, or the pressure of steam used. 
In which of these three things the error was com- 
mitted we, of course, cannot say, but most pro- 
bably it was in that last mentioned. In the case, 
also, of the performance of the *‘ San Bernardo,” 
given in the comparative Table, we fear that the 
work done by the engine during a short ‘‘ spurt” 
has been taken as representing that which it could 
perform continuously ; at least, in no other way 
can we account for the enormous power which the 
engine is stated to have developed. As for the co- 
eflicients of adhesion stated to ol been obtained, 
those we believe also to have been over-estimated, 
by neglecting to take inte account the additional 
weight thrown upon the hind wheels of engines of 
the ‘San Bernardo” and *“ Conquistador” classes 
when pulling a heavy load. 

In conclusion, we must state that although we 
have criticised Mr. Evans's data ; and although we 
have been compelled to disagree with him on many 
points, yet we by no means desire to disparage 
American locomotives. We believe that they are 
engines admirably adapted for the special class of 
work they have to perform, and that they are, in 
fact, far better suited for that work than locomo- 
tives of the ordinary English type would be ; but 
we cannot on that account admit them to be better 
for every class of work as Mr. Evans apparently 
desires we should do, 


we get = 119.7 Ib. per square inch as the 


THE MARTINI-HENRY RIFLE. 

Arter the conclusion of the investigation of 
breechloading small arms by the sub-committee ap- 
pointed to the work, the War Office lost but little 
time in taking steps to subject the rifle that had 
been recommended by the Committee to the real 
test of every-day work and ordinary usage in the 
hands of troops, in order to ascertain how far the 
favourable opinions that had been officially expressed 
were justified. Accordingly, in the beginning of 
last year, 200 rifles were ordered, and these made 
chiefly by hand labour, but partly by the aid of such 
machinery as could be readily adapted for the pur- 
pose, were completed and served out in the summer 
of 1869. In distributing the arms, care was taken 
that they should be subjected as far as possible to 
the different circumstances arising from variation 
of climate, and the specialities of the different ser- 
vices. Accordingly they were despatched to Alder- 
shot and Dublin, to the School of Musketry at 
Hythe, to the Royal Engineers at Gravesend, to 
Portamouth, Quebec, Ottawa, and Montreal, on 
board the Excellent at Portsmouth, and the Cam- 
bridge at Devonport. ‘The rifles thus distributed 
were exposed to some months of hard* service, to 
ascertain, if possible, their defects, and to learn 
how soon the men became accustomed to them. 
Out of these two hundred weapons, seven failures 
are reported, which may, most of them, be traced to 
faulty manufacture, arising, at least in some cases, 
from the fact that they were hand, and not machine 


made. ‘Two fractures were due to flaws in the metal, 
one to unfair usage ; in two cases evident signs existed 
of defective workmanship. There exists but one 
— as to the facility of loading the Martini- 
Henry. Out of all the reports sent in, there are 
but two instances in which the cartridges were intro- 
duced with difficulty, pointing out again either the 
deficiency of the A pve mechanism, or defects 
in the cartridge. Indeed, the cartridges supplied 
appear to have been unsatisfactory. They show 
an inequality in size, a readiness to bend, and a 
tendency for the paper round them to ruck 
up and strip, preventing its insertion into the 
breech. This fault in the cartridge was made 
manifest, also, in many instances by the failure of 
the extractor, which refused to eject the case, in 
some instances tearing the base from the body. In 
some of the rifles under trial, however, the extractor 
action was decidedly bad, but as in the majority it 
was perfect, the failures may fairly be traced to 
the faults in the construction of the hand-made 
mechanism. It is worthy of note, however, that the 
lever in none of the rifles has been bent or broken, 
80 as to impede the action, a somewhat important 
fact, when it is remembered that the men were 
strange to the use of these arms, which in many 
cases required an undue amount of force to manipu- 
late them. In regard to the fouling of the breech 
mechanism by dirt and rust through exposure 
and careless treatment, the evidence of practice 
fairly bears out the experiments of the Select 
Committee, who, it will be remembered, subjected 
the experimental arm to exceptional tests, which it 
stood remarkably well. It would appear from the 
reports sent in upon this point, that, though rust and 
grit accumulated in the mechanism, no impediment 
to free action was the result. Indeed, the arrange- 
ment of the breech is perhaps the best possible to 
obtain a freedom from the dangerous consequences 
of rusting. One of the principal objections urged 
against the Martini breech was based upon the use 
of the coiled spring which impels the striker, and 
which, it was argued, would become deficient in its 
action, besides being liable to break, and so reduce 
the efficiency of the rifle, if not render it use- 
less till the defect could be repaired. We do 
not consider that the trials of the Committee 
| were quite conclusive upon this point, nor that 
|} the short time during which the 200 guns have 
| been in the hands of the troops has been suffi- 
cient to test the spring. So far, however, as 
this experience has gone, there is little left to be 
desired. It should be remarked, however, that 
in the majority of instances the coiled springs of 
the 200 rifles were originally made too weak, oc- 
casioning an undue proportion of miss-fires. The 
substitution of stronger springs materially amended 
this defect, and the practice with the rifles proves 
distinctly, as far as it goes, that the spring is not 
weakened by constant use, as may be seen by the 
performance of some of the rifles in which this part 
is reported to have become weakened : 





Number |Number| Per- 
of of miss- | eent- 


fires. age. 


| | rounds. 





102, 112, and 180/2nd_,, «| 8000 90 3.0 
rifles. 3rd ,, «| 2810 27 0.96 


| 
Numbers 9, 68,/Isttrial ...| 2999 | 79 | 26 
ls | 


The percentage of miss-fires in these trials, it will 
be seen, decreased considerably in the last trial, but 
this evidence is hardly conclusive of the reliability 
of the coiled springs under the severe test of actual 
service and of lengthened usage. There seems to 
be little doubt that the miss-fires were in some of 
the rifles occasioned by the striker being too short, 
a defect arising from the cause we have previously 
mentioned, but which would be entirely obviated 
when the manufacture was carried out on a large 
scale. But, taken altogether, the average of miss- 
fires has been very small. Thus, from 86 guns 
there were fired collectively 26,463 rounds, with a 
percentage of .034 misses. 

But although both officers and men agree in ap- 
proval of the new rifle, and although the experience 
now obtained justifies their favourable opinion, 
considerable objection is raised against the cartridge 
which certainly required modification. It is too 
long and easily bent, it is apt to interfere with ready 
loading, and with free extraction, and these objec- 
tions are sufficiently serious to warrant a consider- 
able alteration in its form and construction. 

With regard to the rifle itself the new experience 
we now corroborates-what we have always 
advanced on the subject, and establishes the opinion 
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of the Special Committee when they recommended 
it to the Government for general adoption in’the 
service. 








H.M.S. MONARCH. 

We publish, on another page, a letter addressed 
by Mr. E. J. Reed to the editor of the Times, con- 
taining assurances with respect to the stability of the 
Monarch, which are fully substantiated by the result 
of the lengthened experiments recently conducted 
to ascertain the position of her centre of gravity. 
After the loss of the Captain, a natural feeling of 
anxiety prevailed as to the safety of others of our 
armour-clad fleet, and detractors of the late Chief 
Constructor were eager to assert that the angle of 
stability and righting power of the Monarch, and 
vessels of her class, were such as to leave buta 
small limit of safety, and to point out that the 
catastropbe which befel Captain Coles's ship, might 
well happen to those of Mr. Reed. 

It is but the other day that a statement appeared 
in the 7imes, which in giving colour to these pre- 
judicial statements, gave rise also to grave anxiety 
about the safety of some of the most important 
vessels in our fleet, and we were assured that the 
Monarch would be detained in port on account of 
her unsatisfactory stability. 

The careful experiments that have been just com- 
pleted entirely dispel all these idle reports, and 
while they confirm Mr, Reed's statements, oppor- 
tunely place it out of the power of mere antagonism 


to make idle and prejudicial statements. 
The following are the results of the experiments; 
Monarch, Captain. 
Angle at which the edge of the deck 
is immersed ... 28 deg. 14 deg. 


Amount of righting force in the above 
position in foot-tons es ee 12,548 5,700 
Augie of maximum stability... -- 40 deg. 21 deg. 
Maximum amount of righting force 
in foot-tons ... eve ese vee §=16,615 7,100 
Angle at which the righting force 
becomes zero eee ose eee 
Reserve of dynamical stability at an 
angle of heel of 14 deg. in foot-tons 6,500 410 
These figures speak for themselves, and prove 
that Mr. Reed has not claimed for the Monarch 
any greater stability than she really deserves. 


695 deg. 54} deg. 


TASMANIAN RAILWAY EXTENSION. 

Tar Government of Tasmania is ey de- 
sirous of making up for past delays, in the matter of 
railway construction, and the House of Assembly 
has, moreover, signified its appreciation of the ad- 
vantages to be gained by the adoption of the 
3 ft. 6in. over the wider gauge already introduced, 
and advocated so strenuously by Mr. Doyne, 
sometime engineering adviser to the colony. No 
further proof was needed of the earnestness of the 
Government with respect to this matter of railways 
than the Bill which was passed last year, and which 
provided for a liberal guarantee for a lengthened 
term upon a capital of 650,000/. This guarantee 
offered a sufficient inducement at home to certain 
capitalists to attempt negotiations upon a modified 
basis for the construction of the proposed lines, and 
at the beginning of the year Captain Audley Coote 
proceeded to Tasmania to complete, if possible, ar- 
rangements for building and stocking the railway 
extensions. ‘The negotiations, however, fell to the 
ground, in consequence of the proposals that were 
made to the Government going beyond the powers 
and intentions of the Act, and in June last the 
propositions were abandoned. Captain Coote sug- 
gested, on behalf of his principals, the construction 
of a line of 30 in. gauge upon a guarantee from the 
Colonial Government of 54 per cent. upon the 
capital of 650,000/., the said guarantee to extend 
over a period of 30 years, Subsequently, however, 
the discussions were renewed, and prior to the 
opening of the present Session, the pao of As- 
sembly proposed and adopted certain new resolu- 
tions and amendments of the Railway Extension 
Act, which should supplement that measure, and 
enable the negotiations with Captain Coote to pro- 
ceed. These resolutions of course remain. to be 
ratified by the Government, but jodgine from the 
unanimity of opinion prevailing, there can be little 
doubt that before the conclusion of the Session, all 
preliminaries will have been arranged, and the new 
extension works will be in a fair way of commence- 
ment. 

The principal features involved in the amendments 
of the Act of last year are as follows: The Main 
Line Railways Company would undertake to con- 
struct the new railway upon a 3 ft. 6 in. gauge, to 


ENGINEERING. 
stock it, and to run such trains it as the Go- 
vernment may direct. On their the Govern- 


ment would agree to guarantee interest at 5 
cent. upon the cost of the line up to 650,000/., 
not beyond that amount, the extra cost, if the 


full only in the event of the new railways when 
constructed, returning no net profits. If any divi- 
dends were realised, the extent of wh gine 
would be limited to the amount required to make 
up the total to the prescribed 5 ard cent. In like 
manner, in the somewhat improbable contingency 
of the railways paying over 6 per cent., the Govern- 
ment would receive half the profits above that 
amount. The railways would at any time become the 
property of the State, upon a year’s notice being given 
to the company, and upon paying them a sufficient 
sum. Such is the substance of the amendments 
— made before this date, of the original Main 
ine Railways Act, and a general approval of the 
colony, and a warm adv on the part of the 
different journals who are not op to the scheme 
from _— motives, promise well for the carrying 
out of the measure. ‘The readiness to make a public 
grant of 32,500/. a year, which would be the annual 
maximum amount of the guarantee, shows a good 
spirit in the matter, while the adoption of that 
gauge, which we have always advocated as most 
suitable for a new and r district, is a most satis- 
factory proof that the labours of the Tasmanian 
Railway and Progress Association have not been in 
vain, but that a right understanding of the gauge 
question has been arrived at in the colony, in spite 
of the advisers of a more costly system, and the 
existence there of a broader gauge. 

We may, therefore, we trust, hope soon to see in 
Tasmania the commencement of a new railway sys- 
tem (for the Launceston and Western line, with its 
abnormal gauge of 5 ft. 3 in., ean be considered no 
longer the standard gauge of the island), which will 
be established on a scale in every way suited to its re- 
quirements, both as regards capital expenditure at 
first, and its commercial requirements afterwards. 








THE CHICAGO LAKE TUNNEL. 

Tue Michigan Lake Tunnel, for supplying the 
city of Chicago with water, has been completed 
scarcely three years, and already a second and 
larger tunnel is not only contemplated, but the 
scheme has been put inshape, and the contracts have 
been laid open to competition. This new under- 
taking is for the West Side Water Works of Chi- 
cago, and will be upon a larger scale than Mr. Ches- 
brough’s late work. The east or lake end of the 
tunnel will start from a point about 50 ft, to the 
south of the existing crib, and will reach to the 
shore, terminating in a land shaft to the rear of the 
present pumping works. The tannel will be 7 ft. 
in diameter, lined with brickwork, and the land 
shaft will be 10 ft. in diameter, lined with 12 in. of 
brickwork, built upon a cast-iron curb. Thirty-five 
feet of this lining will be erected upon the base- 
plate, after which the ground beneath will be exca- 
vated, and the structure will be lowered into its 
place, additional brickwork being added as the curb 
descends. The bottom of this shaft will form a 
sump, which will be 5 ft. below the invert of the 
tunnel. The lake shaft which will be placed within 
the present crib, will be formed of a cast-iron 
cylinder, 8 ft. 6 in. in diameter, with a brick-lined 
sump at the bottom. Connexion between this shaft 
and the main tunnel is effected by means of a 
circular gallery, 7 ft. in diameter, running from the 
bottom of the lake shaft to the main tunnel, which 
it will intersect at right angles. Beyond this point 
of intersection the main tunnel will be extended 
eastwards for a distance of 65 ft. for convenience in 
carrying out any future extensions, but this 
longation will be closed 10 ft. va the intersec- 
tion of the gallery by means of a 

Water will be admitted into the tunnel by means 
of three sluices placed in the lake shaft. will 
be rectangular, 42 in. wide, and 59 in. high; the 
bearing faces of the gates will be of brass, and they 
will be hung upon 2 in. serew rods, by means of 
which they can be opened or closed from the top of 
the shaft. 
On the 20th of October the contracts for the 

competiti 

there were fifteen different hich ranged in 
amount from 42 dols. to 20 dols. per foot run for 
the tunnel, from 200 dols. to 20. 
for the land shaft, and from 373. 75.22 





dols. per foot for the lake shaft. 


works exceed that estimate, to marggey great & 
But this guarantee of 5 per cent. be paid in| British 


Sabai of ie aah See Say es oe ition : | 34 
ers, W. 


railway completed; the latter is made up of two 
lines, the Punjab and the Delhi railwa: former 
of which commences at Mooltan in the south-west 


layas, on the west by Afghanistan, on the south 
by the river Sutlej and Rajpootana, and on 
the east by the Jumna, Five t rivers take 
their rise in the mountains which lie to the north of 
the province—the Sutlej, the Beas, the Ravi, the 
Chenab, and the Jhelam—and these, after flowing , 
through the country, and fertilisi the plains along 
which they take their course, unite, and join the 
Indus in the south-west corner of the State. Al- 
together there are thirty-four native States holding 
relation with the Punjab Government; of these 
three only are absolutely under British manage- 
ment. Bhawulpore, the chief of the three, lies to 
the south of the Sutlej, between it and Raj : 
it oecupies 22,000 square miles, of which, however, 
only a narrow strip on the north, watered by the 
river, is fit for cultivation. Considerable irrigation 
works, however, are already in use, and more are 
in progress, while the improvement and develop- 
ment of the country follows with the extension of 
the canals. 

In the course of the year 1868-69 there were spent 
for public works ordinary, the sum of 878,857/. 
Of this amount about 390,000. were devoted to 
military works, 187,640/. to roads, 75,000/. to irri- 
gation works, and 53,223/. to civil buildings. ‘The 
three chief irrigation canal schemes in the Punjab 
are the Bari Doab, the Sirhind, and the Western 
Jumna canals; of these, the alterations and im- 
provements connected with the first were com- 
menced in the beginning of the year under review ; 
the plans and estimates of the second, so far as the 
first 37 miles, were completed, and the work begun ; 
and the third was repaired and improved. Adjoined 
is the list of the Punjab canals, and their invomes 
for 1868-69 : 





£ 

Bari Doab Sy ha ose ace ys 
U Sutlej eae wee aco 183 
a eS Se 
Indus Canals ... oes 5,194 
Western Jumna Cana pos oo» 121,388 
Delhi and Gurgaon Works ... ove i70 

£222,200 


One of the principal items in the revenue is gained 
from the Government salt mines, which are situated 
on the southern slopes of the salt ranges on the 
western side of the Punjab. The salt exists in 
beds varying in thickness from 150 to 200 ft., and 
is wed from tunnels cut into the sides of the 
hills; or it isin other cases dug from the ground 
where it is found near the surface. Last year 
46,692 tons were excavated, having a value of 
376,580. 

Mysore, with an area of 27,000 square miles and 
4,000,000 of inhabitants, occupies a central position 
in the Indian Peninsula. It lies eastward of the 
Western Ghauts, and this mountain chain encircles 
it also to the south. Tributary to it is the province 
of Coorg, 2400 square miles in extent, and this latter 
and Mysore contain the chief coffee-growing districts 
in India. ‘The coffee plantations are chiefly to the 
west, and in the e of the State; they are 
21,538 in number, oceupying 107,971 acres; 263 
estates b to and the rest to 
ing each about 1214 acres in 


natives, the former 
latter only averaging 


extent on an average, 
acres. 

The revenue for 1868-69 yielded 1,165,300/., and 
the amount of the t for public works was 
170,5002. ; of this, however, only 153,926/, were ex- 


| P The Presidency of Madras ranks third in extent 
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and population, among 


the marked divisions of India. | would be led, the one for a length of 99 miles, the 


With the exception of the native state of Travancore, | other for 16 miles, with cross channels for irrigation. ; 
This work, which was commenced at the beginning| As might naturally be expected, the war on the Continent 


on the extreme south-west, it oceupies the southern | 
part of the great peninsula 
western coast northward till 
boundary of the Bombay Presidenc 
ing the whole of the eastern coast as 
Cuttack and the Lower Provinces; 


y, and occupy 
far north as 


i 


stretching on the | of last year, is estimated to cost about 374,000/., 
meets with the | and 29,500/- have been expended upon it during the | 


year. 
The Krishna Canal Works are also advancing, 


while inland it | and 56,7354. have been expended upon them ; they | 


etends so far as to surround Mysore, the boundary | have been completed to the thirty-second mile, and 


being destribed by the Kistnah river. In this lar 


extent, which occupies an area of 
miles, there isa population of 27.01 OOO. 
country is divided into 2] districts, including 
Neilg 


» 
r 


and the 
+h 


aivision. 

The ¢ xpenditure upon public v 3 in 
dency for 1868-69 amounte 08.7652. 
27.0002. 


the Presi- 
Was in excess of the vernment gr: 
The execution of 
55,C001.. or more 
the year. In military works, |] 

iiefly on barrack improvements ; « il build- 


) irri- 


iamine ré¢ wor } nted to 


than dou 


the outlay amounted 


gation works the 
chief of the irri 
tween tl 


canals in the plains be 
Kistnah, and in conjunction wit) 
the 
canal to connect 
irly finished. 
The Madras water su 


navigation 


upon I v , a 
the ra : f i 


considera 


(aw) 


d| towards improvement. 


which it i cips W be 

undertaking Ol The 

scheme 

estimat et 85.000 li 

s increasing the waters of 
lamt rapooney, both for 

and also to provide an efficient wa 


of ‘Tuticorin. 


ent | 


' 


| 
wate! supply 8 an} met 
: too large an outlay to justify their construction. | 


| the 


re | 6000 acres have been irrigated from the canal during 
124,250 square | the past season. 


The water supply for the town of Sholapore, on 


e| the Great Indian Peninsula Railway, and close to 
herry hills lately formed into a separate | the border of Hyderabad, has also to be mentioned. 


It consists of a large reservoir having an area of 


about 7 square miles, and will cost 78,000/., of 


which | which 49,000/. have already been expended. In 
rant.| the native State of Katteewar 65 miles of main 


road from Rajcote to Wudwan have been com- 
pleted 
British Burmah, which oceupies the coast along 
eastern side of the Bay of Bengal, and has an 
area of 93,879 square miles, extends from the south 
of the Lower Provinees to the peninsula of Siam. 
it consists of three main divisions, Aracan, Tenas- 


serim, and Pegn. Of these, the two first-named 


wk of | occupy the north and south of the possession, Pegu 


being interposed between them. 
British hands in 1826, and Pegu was 
of the second Burmese 
Comparatively little has yet been done 
ttlement or the deve loy ment of tl yurces of 
this part of the British pos the inhabitants 
average only anumber of 40 to the square mile, and 
miles of land lie uncultivated. Yet 
something has been done during the last few years 
In the three years preced- 
ing the revenue amounted to 175.000/., 
and the estimated return for last year was 335,000/- 
\ lack of communications naturally retards advance- 
t, yet an efficient system of roads would involve 


They fell into 
ceded at the 
war in L852. 


towards the 


' 
conciusion 


rest 


eSslons : 


thousands of 


1868-69, 


There are only 6554 miles of roads existing in the 
province, out of which 124 miles are of first-class, 
and 3744 are second-class. 

Water lines, therefore, form the chief meansof com- 


he Irrigation and Canal Company are engaged | munication through different parts of the province. 


Works In Mad a8. 


1,157,166/ 


construction of extensive 


up to the present time have cost 


operations of this company during the past | of some 660-miles through 


year hav than in the previous 
twelve months, but still the work done is much be- 
was expected There had 

} 


loyed by the company and 155,847 


been more extensive 


been 9968 
ded. 

he total length of roads in Madras is estimated. 

l length. 


complete, to be about 5150 miles in 


three classes 
and 
exceptional roads 


When c 


are divided into 
number, 
000 miles: Ghaut or 


\ i] 
ads, 500 mies, 


h are 25 in 


650 


of maintenance of 
120,000/, per annum, 
B the we 


ombay occupies stern 
at frontag 

re to the boundaries of 
na he north. It oc- 
area of 140,82 juare miles, with a 
of about 14.000,{ Sind, wl ich oc- 
north-west portion of the Presidency, 
d and placed under the 


control of the 
overnment in 1843. 


town of Sittoung to the north of Rangoon. 


jenters 


| 


Of the rivers the lrrawaddy is the chief, which runs 
through Pegu from north to south, after a course 
jurmah. The Sittoung 
also rises in native Burmah, and flows southward, 
entering the head of the Gulf of Martaban, at the 
Lastly, 
may be mentioned the Salween, which flows but for 
a short distance through British Burmah, before it 
the sea; at the mouth of this river is 
situated Maulmein, the chief town of Tenasserim. 


Main lines, | All these streams supply limited means of communi- 
having a total length | cation; on the Irrawaddy, a service of steamers is 


established, and the coasting vessels which trade 


m- | along the whole of the Burmese coast play a con- 
roads is | siderable part in the trade of the settlement. 


For the protection of these and other vessels 


| lighthouses have been constructed along the coast ; 


| other agricultural work, 


of about 900 | the most important of them is the one on the Al- 


guada reef, at the mouth of the Bassein river, which 
100,000/. With regard to the public works a 


cost 


total grant for the year was allotted of 303,300Z., | 


of which 236,000/. was a Government grant, and 
the rest was raised by local contributions. Of this 
amount 26,600/. have been spent on irrigation and 
The construction of 166 


-69 the grant for public works amounted | miles of railway is under consideration, to join 


but the year’s expenditure fell within 
by nearly 300,000; 
wever, the money derived from local 
su bseri ptio 
he yer | utlay to 1.300,000/ upon 
nt and staff ex- 
of thy 


iduly 


ress, 


were In prog 


rrigation works 


st important of 

designed for irrig: ‘ 
} of water to Poona, a tow: » the line of 
Great Indian Peninsula Rail ‘The 
ist in damming back the river some 10 | 


projects 


les above Poona, and thi orming a large lake} 
lone ‘YT 2 mik “! | m +t} ¢ ead 
= 


; : 
WO CanAIS, Ohe O CACL tat ‘ vai 


ey, ' ing to the demand and facilities. 


Rangoon with Prome on the Irrawaddy. ‘Two 


To the sum ex-/| alternate routes have been suggested, the most ad- 


vantageous of which would follow the western bank 


and from other sources | of the Rangoon river, and would be made to serve 


1s an embankment to protect the country on the 
west, while it would also form a part of the great 
scheme talked of for reclaiming the district lying on 
the east of the Irrawaddy. ‘The estimated cost of 
the railway is },500,000/. 


RarLways ts New Sovrn Waues.—An extension of time 
has been granted to the contractor for the execution of the 
th section on the Great Western Railway of New South 

s. The contract for the execution of the ninth section 
has been taken by Mr. Faviell. j 
Bresguen Steet Worxs ts Curcaco.—The Union Roll- 
ing Mill Company of Chicago is about to erect a building | 
and commence preparations tor the manufacture of Beseemer | 
steel. 


and a building 150 ft. by 250 ft. is to be erected whieh will | 


of Bessemer ingots daily, 
ng with » daily product of 50 tons, and increase accord- | 


epr 
pr 


Additional land has been purchased in Bridgeport. | which it is 


| NOTES FROM THE MIDLAND COUNTIES. 


Bremrnenam, Wednesday. 


| has had a beneficial effect upon the trade of the town, and 
| the various industries may be said to be in a satisfactory 
condition. This is due, as regards the fancy trades, to the 
curtailment or suppression of foreign competition, while in 
the case of the gan and ammunition makers, the orders on 
account of the belligerents will keep manufacturers in this 
branch of trade fully occupied for some time to come, 
| especially as a settlement of the war will in all probability be 
preceded by the bombardment of Paris. The Royal Small 
| Arms Factory is giving employment to a large number of 
workmen in converting the long Enfields into breech-loaders 
for the use of the volunteers; while the Small Arms Com- 
pany at Small Heath is working night and day in executing 
contracts for the home and foreign Governments. It is 
stated that they have full work tor two years. It would 
seem as the industries of the town are thus benefited by war, 
so the effect of peace upon our local manufacturing trade 
must have a reverse effect. Such a result must be expected, 
and the great hope of our traders must be in supplying the 
large requirements necessary to replace the destruction of 
property abroad. The damage to public works, of agri- 
eultural and house property in France which has marked the 
invas.on of the Germans, must in itself be enormous, and all 
this the building and furnishing ironmongery producers, the 
manufacturers of agricultural implements, of fencing and 
roofing in Birmingham as well as other towns. will have their 
share in replacing. In fact, the demands of France will only 
be limited by the ability to pay, and no amount of war in- 
demnity will retard her desire to remove all traces of this 
disastrous war. The advent of peace, therefore, will afford 
ample consolation to our English manufacturers for any 
temporary advantage derived during the present struggle ; 
and though some branches must suffer, the general trade will 
be greatly benefited. 

With reference to the leading trades, the button-makers 
report themselves as well off for orders, especially fur mili- 
tary, and the pearl branch is also much brisker, consequent, 
in a great measure, to an increased inquiry from America, 
the French supply of this article having, of course, fallen off. 
The lamp and chandelier-makers are all doing well. The 
demand for hollow ware, both wrought and cast, is much 
greater than at any period duringthe year. For gold chains 
and imitation jewellery there is a good demand, and for the 
higher qualities of make the demand may be considered fairly 
buoyant. 

The edge-tool makers are speaking well as regards orders, 
although the competition by American makers in our 
colonial markets is having a depressing effect. It is high 
time that our manufacturers of these articles impressed upon 
their workmen the extreme importance of putting upon the 
market a class of tool which, from handiness of shape and 
quality of material, would fairly compete with those ex- 
ported from the States. As it is, our edge tools are lying 
unbought in the stores of the various colonial marts simply 
from the fact that, their bad quality being known to pur- 
chasers, they prefer giving pre eee more for an American 

| axe or adze upon whieh they can depend when in use. It 
is sincerely to be hoped that our ilies will endeavour to 
regain their supremacy in this trade. and produce articles as 
salable and good as their American rivals. 

The iron trade of the district which had shown consider- 
able improvement during the past few months has gradually, 
since the war commenced, become quieter and quieter. This 
may be accounted for in a great measure to the competition 
experienced from the North of England iron trade. The rail- 
making branch of the trade having become particularly dull, 
the makers have turned their attention to the supply of bars 
and sheets. In connexion with engineering work and bridge 
building there is rather more doing, and the principal works 
are fairly well off for orders. Some large contracte have lately 
been received in the district for bolts and spikes on account 
of railway work, but the prices quoted by the makers can 
leave but a very slight margin for profit, as may be jadged 
when it is stated that spikes were put in at 7/. per ton and 
bolts at 8s. lis. in the first ease, but a fraction more than the 
rate quoted for “ bars.” 


Arms ror Rrssta.—It is affirmed that breach-loaders are 
being made for the Russian Government in the United States. 
Reports of this kind should, however, be received with 
caution. 


Tus Froripa axp Cupa Canie.—Advices from America, 
dated October 26, state that the “cable between Florida and 
Cuba is not in working order, and has been silent since 
October 6. The telegrams are sent between Key West and 
Havannah by steamer. This break has continued so long 
without repair that a good deal of alarm has been caused. 
A steamer is now endeavouring to discover the break.” 

Aywvat Inrernwatiosatn Exutartions.—Her Majesty's 
Commissioners for the Exhibition of 1851 notify that an Act 
intituled the Protection ‘of Inventions Act, 1270, 33-34 Vie., 
cap. 27, has been passed for the protection, amongst other 
things, of the exhibitors at the Annual International Exhi- 
bitions, and contains provisions similar in character to those 
which were effectual for the protection of inventors at the 
Exhibition of 1862, in pursuance of the Protection of Inven- 
tions and Designs Amendment Act, 1562. 


Ove ArtTituery.—The 7-pounder mountain gun is 


| about to replace the 9-pounder gun, manufactured for boat 


service in the Royal Navy. The mountain gun, being 
lighter, is considered better suited for the special service for 
i uired. The 9-pounders already made will 
become available for the armament of field batteries of 


| afford room for apparatus sufficient to manufacture 100 tons | artillery in lieu of breech-loaders, with which they are now 
It is intended to commence next | principally armed. This gun is similar in construction to the 


modern muvzle-loader known as the Woolwich gun, and 


\ weighs 8 ewt. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The check which the out- 
break of war caused to the exports of pig iron is being 
rapidly got over, as the returns week by week testify. The 


exports for the past week’ were no less than 10,777 tons | eellen 


foreign and 8573 tons coastwise, making a total of 14,350 
tons, against 8376 tons for the corresponding period of last 
year, reducing the decrease, as compared with 1869, to 
16,818 tons; and there is every prospect that this deficit 
will be overtaken in the course of a few weeks. ‘There is no 
ery change to notice in the price of warrants, which 
ave, since last report, fluctuated between 5is. 9d. and 
51s. 4$d. cash. The local consumption remains very steady, 
and there is a searcity of No. 3 in the hands of some of the 
makers. The break-down in the late negotiations 
caused some little disappointment, as it is quite plain that 
the effects of the war are not so judical to the trade as 
might have been expected, the deliveries of iron being at 
present as great as at any time during the year. The 
market to-day was quiet but steady; 5is. 54d. cash was 
paid, sellers over, buyers 51s. 5d. 


The New Blast Furnace at the Monklands Iron Company's 
Works.—I\t may be remembered that Mr. Ferrie, manager 
of the Monklands Jron Works, read a paper at the Glasgow 
meeting of the North of England Institute of Mining and 
Mechanical Engineers, on a new form of blast furnace in 
which raw coal should be used and from which the gases 
should be drawn off in order that they might be utilised. 
I have once or twice mentioned the furnace since then to 
show that the idea was being worked out. The furnace has 
now been in operation for about a fortnight, and report 
speaks of it in very high terms. It is closed in at the top, 
but not in the same manner as the Cleveland furnaces are 
closed. The raw coal is coked in its descent by the heat of 
the gases rising from the lower part of the furnace, and the 
gases are .afterwards conducted to the hot-blast stoves. 
Sufficient heating power is got from the one furnace to heat 
the blast for six furnaces. The yield of iron and the quality 
of the iron are both specially worthy of remark as well as the 
great economy. 

The Finished Iron Trade.—The recent flatness in the 
finished iron trade has now passed away in a great measure, 
and considerable briskness is shown at most of the forges in 
Lanarkshire.. Some orders of a satisfactory nature are cur- 
rent or are in the way of being placed. 

Philosophical Socicty of Glasgow.—This Society's opening 
meeting for the Session 1870-71 took place last week in the 
Corporation Galleries, when the president, Dr. James 
Bryce, F.G.8., delivered the introductory address, in which 
he noticed the lives and scientific labours of Dr. Francis Hay 
Thomson and Dr. Penny, both of whom had been removed 
by death from the membership of the society during the past 
year. He also glanced at the progress of geological dis- 
covery during the year. On the evening of Monday last, 
the introductory address was delivered in the Chemical Sec- 
tion of the Society by Mr. Alexander Whitelaw, one of the 
vice-presidents. Mr. Whitlaw referred at some length to 
the loss which chemical science had suffered by the death of 
Dr. Penny, Dr. William Allen Miller, and Dr. Augustus 
Matthiessen, and then enlarged on the more important 
features of recent progress in the field of manufacturing and 
metallurgical chemistry. This evening Mr. Edward C. C. 
Stanford, F.C.S., is to open the business of the Sanita) 
Science Section by a paper on the Sewage Question wit 
special reference to the late reports of the Rivers’ Pollution 
Commission and the British Association Committee. 


Locomotives on the Highway.—At the Edinburgh Justice 
of the Peace Court yesterday, Andrew Nairn, engineer, 
Albany-street, Leith. was charged with having contravened 
the Act 28 and 29 Vict., cap. &3, and also the Act 33 and 34 
Vict., cap. 103, by permitting a locomotive propelled by steam 
and belonging to him to be used and worked on the public 
highway through the village of Davidson’s Mains, and also 
on the Queensferry-road, without being preceded, by not less 
than sixty yards, by a person on foot carrying a red flag; 
and by causing such locomotive to be driven at a greater 
speed than two miles an hour through the village of 
Davidson’s Mains, and more than four miles an hour on the 
Queensferry-road. He was convicted, and fined 5/. and costs, 
with the alternative of ten days’ imprisonment. The police 
have received instructions to report all similar contraventions 
of the law. It is time the laws should be modified. 

The City of Glasgow Union Railway—This railway has 
just undergone a three days’ inspection from Captain 1 j=. 
on behalf of the Board of Trade, and the report which he 
has supplied in respect of the line is of a very satisfactory 
character. The station and signal arrangements have not 
yet been completed, and some modifications in the signal ap- 
pliances have been suggested by Captain Tyler, whieh, when 
effeeted, will enable the company to o} the line through- 
out for passenger as well as goods t . The Glasgow and 
South-Western Railway Company are opening their Bell- 
groove or cattle market station this week. This station will 
certainly confer a great boon on the trade, and will lead to 
the stoppage of the practice of driving animals through the 
crowded streets in the city. 


Association of Engineers in Glasgow—The first general 
meeting of this association for the it session, was hejd 
last week, when the President, Mr. James S. Dixon, delivered 
the inaugural address, in the course of which he commented 
on the recent improvements and present state of engineering 
science ; and, by means of diagrams, hon ger ped in @ very 
lucid manner the most approved met of working coal 


pits, adopted by mining engincers. He then adverted to 
the great benefits conferred on the members of such an asso- 
ciation as theirs by the interchange of ideas and the discus- 
sion of the vanous subjects brought forward. After a 
number of new members and graduates had been proposed 
and seconded, it was announeed that the subject of surface 
condensation, and the different methods of packing tubes, 





would be brought up at the discussion i 
' , ght up meeting on the 16th 


Fairfield Association.—An extra meeting of this Associa- 
tion was held on Thursda pronieg, the President, Mr. James 
Anderson, in the chair. ». C. Harvey read a most ex- 
A poli BAe mag on sok Choe ings,” 
exp g most minute plans adopted in Davison’s, 
Howden’s, Horn’s, I's, and some others, including a 
4 new plan of Mr. Charles Randolph’s: Mr. Harvey seemed 
inclined to give the preference to Davison, but ht 
Marshall's was likely to come pretty much into — 
wos tihowed oy gevty engtensk Mice tod eel 
was followed by a pret i ion, and red 
him a wel denench sols of thanks. 2 

Strike ef Masons in Edinburgh and Leith —A disposition 
has been n by some of the waster masons of Edinburgh 
and Leith to reduce the wages of their workmen—in Edin- 
burgh, from 64d. to 64d. per hour, equal to about 2s. 4d. 
week; and in Leith, from id. to 6d. per hour. From 400 
to 500 men have already gone on strike rather than submit 
to the proposed reduction, and it is feared that the strike will 
become general. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Muppiessroven, Wednesday. 
The Cleveland Iron Market.—Yesterday, there was 4 
large attendance on Change at Middlesbrough, and the 
market was a little firmer. No. 3 was sold at 46s. and 47s. 
This improvement was no doubt owing to the pi 
armistice; but now that the negotiations for peace have 
failed for the present, it is feared that the iron trade of the 
North of England will be d again. The returns of 
the Cleveland Ironmasters’ Association, showing the make 
during the month of October, have just been issued, and are 
of the most satisfactory description. There are now |10 blast 
furnaces blowing, and several new oves are in course of con- 
struction. Bolekow, Vawghan, and Co. are building two at 
Eston and one at Wilton Park; Swan, Coates, and Co. are 
building one at Middlesbrough ; Cochrane and Co. are build- 
ing two at Middlesbrough ; Sell Brothers are building two 
at Port Clarence; the Norton Iron Company are building 
one at Stockton; the South Durham Iron Company are re- 
building one in South Durham; the Consett Iron Company 
are building two at Consett; the Weardale Iron Compan 
are building two at Tudhoe ; Gjers, Mills, and Co. are build- 
ing two at Middlesbrough; and the Lackenby Iron Com- 
pany are building two at Eston, Middlesbrough. Appended 
are the statistics for the past month: 
Ironmasters’ Other Total 
Association. Makers. seer 
Month ending. tons. tons. tons. 
Bist Oct., 1870 oo 124,082 ... 23,981 ... 148,063 
Blet Oct., 1869 o- 106,685 .,. 22,798 ... 129,483 
30th Sept., 1870 ... 121,391 ... 22,141 ... 148,582 





Increase upon Oct., 1869 .,. 18,580 
Increase upon Sept.,1870 ... 4,531 
Shipments Foreign, 

Bist Oct., 1870 ... 11493 ... nil ... 11,498 





Shipments Coastwise. 
Sist Oct.. 1870 ... 14,187 ... 1,677 .. 15,864 





Makers’ Stocks 
Bist Oct., 1870 ove 69,882 ... 17,780 ... 87,662 
30th Sept., 1870 ... 67,437 ... 18,810 ... 86,247 





Increase upon Sept., 1870... 1,416 
Warrant Stores. 
tth Oct., 1870 eee 14,139 
2nd Nov.,1870 ... 14,139 


The Manufactured Iron Trade.— Since our last notice a few 
specifications for rails have found their way to the Middles- 
brough distriet, and it is expected that some contracts will 
be obtained by Tees-side firms. Other branches of the iron 
trade are unchanged. 


Shipbuilding.—The northern rivers are still very busy in 
shipbuilding. Messrs. Backhouse and Dixon, of Middles- 
brough, have launched another steamer and have several on 
the stocks. 


The Coal and Coke Trade.—In Northumberland, Durham, 
and Yorkshire, the cval and coke trade is most satisfactory. 
On the Tyne steamers are getting good freights to various 

arts of the world. The South Durham collieries are very 
Coay on account of the immense demand for supply of the 
blast furnaces in the Cleveland district. 


The Cleveland Institution of TEngineers—To-morrow 
(Thursday) evening this society will hold its first meeting of 
the new session at {iddlesbrough. There will be discussion 
on blast-furnace hoists, the eubject of a paper read at the 
last meeting by Mr. T. Wrightson, of Stockton, after which 
Mr. William Bowson will read a paper on “ Heat and Light 
in their felatigns to Motion.” 


More Railway Facilities for Cleveland.—Last week we 
alluded to a scheme for the promotion A ‘ty ee between 
the Tyne and the Tees for the purpose chi opening u 
the collieries of the Earl Vane and others. Thie scheme, 
which was projected by e number of coal-owners, has been 
abandoned on account of the North-Western Railway Com- 
pany coming forward with a proposition to make a railway 
which will open up the same districts, and extend to Middles- 
brough, which it will reach by crossing the River Tees a 
little above the rapidly- town of Middlesbrough, 
which stands so much in need of additional railway facilities. 
Considerable opposition from a section of the inhabitants of 
Stockton is anticipated, but it is believed that all difficulties 
will be met, and that the construction of the bridge will ulti- 
mately mect with general approval. 
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NOTES FROM SOUTH WALES. 
Canpiry, Wednesday. 
The Welsh Iron Trade —The 


eee eek ee ee continuing es 
thy a us state during the winter months wi 
not be realised, This, however, refers more i to 


the rail department, which wh wy time past has font the 


iron making establishments an unfavourable change, as com- 
pared with the aspect of affairs a short time since, is already 
noticeable. During the summer season managers were 
desirous that the men should not lose any time, and at some 
of the works the men who lost no time received a percentago 
on their earnings on pay days; but now when pay days 
arrive and the men take a day, and in some cases two days’ 
holiday, very little effort is made to indace them to resume 
their avocations. Strong hopes, however, are entertained by 
some few that inactivity will not continue to be the charac- 
teristic feature of the iron trade for any lengthened period, 
but that some large orders, more particularly for railwa: 
matériel, will be given out before many weeks have els) 

In the report which appeared in Exorxxtkurye on the 28th 
ult., it was stated that a large Russian order for railwa 
fastenings had just been given to a firm in ensther district, 
but that the order for nearly 40,000 tons of rails was being 
withheld, Although the order is still held in abeyance, 
inquiries have since been such as lead those conne with 
the trade to believe that the same will be given out at an 
early date, and strong hopes are entertained a large share 
of the order referred to and others to be given out for Russian 
lines will come to this district. Shipments to the United States 
during the past week have not been so heavy as they have been 
during some weeks of the past few months, but no doubt 
existe as to a large amount of business continuing to be done 
with American buyers for some time to come. The total 
quantity of iron shipped at the local s during the 
week reached 5908 tons, of which 3163 tons were shi at 
this port and 2745 tons at the port of Newport. At uf 
the Rhymney Iron Company shipped 1050 tons of rails for 
Talcbauno, and Guest and Co. shipped 1000 tons of rails for 
New Orleans. At Newport the Ebbw Vale Company shipped 
500 tons for New York ; 870 tons for Santander ; 530 tons 
for Rio Janeiro and Valparaiso. On home aceount there are 
more inquiries for plates, but in the rail department there is 
very little doing. 


The Truck Commission —The Truck Commissioners have 
recognised the necessity of resuming the inquiry which they 
held at Cardiff some few weeks ago. By a circular issued a 
few days ago by their secretary, all ironmasters whose wit- 
nesses have from any cause been omitted to be examined, are 
invited to send in the names of such witnesses to the Com- 
missioners on or before the 12th inst., together with a short 
statement of the nature and purport of the evidence desired 
to be given. 


The Rhymney Railway.7-Yesterday afternoon, an extra- 
ordinary meeting of the shareholders of the Rhymney Kail- 
way Company was held in London, for the pu: of autho- 
rising the abandonment of a branch line called the Caer- 
philly Rhymney Junction line, 76 chains in length, and for 
the raising of fresh capital, &e. Mr. John Boyle, chairman 
of the company, said the meeting had a double object, first, 
the abandonment of a branch line which the company bad 
powers to make, and which had now become unnecessary on 
account of an alteration in the railway arrangements—the 
Brecon and Merthyr Company having abandoned a line for 
which two years ago they obtained powers, and of which the 
76 chains proposed by the Rhymney Company was connected, 
The object of the junction was to give the poe ae 
Merthyr Company the o unity of carrying their traffic 
ina direct See te Carditt’ By abandoning the oe the 
Rhymney Company would save about 16,000/., the estimated 
sum for its construction. There was but little opposition 
offered, and the abandonment was authorised. It was also 
moved, in pursuance of the powers and provisions of the 
Rhymney Railway New Lines Act, 1866, that the directors 
be empowered to raise additional capital to the amount of 
66,0001., by the issue of 6600 ordinary shares, of the nominal 
amount of 107. each. This was found to be an absolute 
necessity, in order to carry on the works now in course of 
construction, and which it was considered desirable not to 
stop when they were on the eve of completion. The pro- 
posal was duly seconded and carried. 

The Welsh Tin Plate Trade.—The reports received during 
the week from several of the mille m the di cha- 
racterise operations as being carried on only sufficient to 
meet the requirements of immediate , there being 
a total absence of anything like a speculative feeling existing 
in the trade. 

The Welsh Steam and House Coal Trade.— The fine 
weather which has prevailed for several days past has enabled 
a large number of vessels to reach the ports, and the 
steam coal trade is beginning to manifest some signs of im- 
’ clearances at the local ports steadily in- 
creasing. With some of the Mediterranean ports transac- 
tions are increasing, but with the West Indies, and some of 
the French ports trade is declining. A fair average amount 
of business is being transacted with the mail packet com- 
panies, and large quantities are being sent to several of the 
Contipenta) markets. West of England and Irish merchants 
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HLM.S.8. MONARCH AND VANGUARD. 

Tux following letter, addressed by Mr. E. J. Reed to the 
editor of the Times, on the subject of the stability of H.M.8.s 
Monarch and Vanguard, will be read with interest. Mr. 
Reed's observations with regard to the Monarch have been 
fully corroborated by the results of the experiments made to 
prove her stability—results which will be found on another 
page of the present number. 

To the Editor of the Times. 

Sir.—In the Times of to-day, under the head of Naval 
Intelligence, I see it stated that the Monarch is to be de- 
tained m port, and not allowed to proceed to sea with the 
Channel Squadron, on aceount of the alleged unsatisfactory 
state of her stability. Permit me to state that this informa- 
tion is ineorrect ; that the Monarch will proceed to sea with 
the squadron, if I am rightly informed ; and that her stability 
is not only not unsatisfactory, but very satisfactory indeed. 
When at load draught, and when to some extent lightened 
by the consumption of part of her coal! and stores, she has 
that degree of stability which is ample for safety, but at the 
same time moderate enough to insure steadiness of gun 

jatform. When quite light, with coals and stores nearly 
all consumed, she stil] has sufficient stability for mere safety, 
but it would contribute to her comfort and steadiness in a 
gale of wind under canvas to admit water ballast into a few 
of her lowest compartments, for which provision has been 
expressly made in her design. 

Very ‘similar statements hold for the Vanguard and the 
other three ships of her class, except that, from the caleu- 
lations which I made at the Admiralty and from what I 
know of the actual ships, I think it likely that some amount 
of permanent ballast (which should be iron and not water 
ballast) may be necessary in their case. The necessity for 
thie, if it exists, arises from the succese of our efforts to re- 
duce the weight of the mere iron bulls of these ships so far 
as was consistent with due strength, for reasons which every 
shipbuilder and engineer will appreciate. When I left the 
Admiralty al) these vessels seemed likely to be several inches 
within their intended draught (some five or #1x inches), and 
in that case it would probably be necessary to correct the 
centre of gravity by ballast, observing that 100 tons of cheap 
pig iron in that form would sgrve the same purpose as 200 
tons of expensive iron distributed throughout tbe hull and 
wrought into the structure. 

Allow me to add that, with proper management, the 
question of safety ought not to arise in any of these high- 
sided ships—first, because provision for adjusting the ver- 
tical height of the centre of gravity has been made in all of 
them ; and, secondly, because they all possess the quality of 
increasing stability, up to very large angles of inclination ; 
whereas the Captain was lost from the fact that her sta- 
bility began to diminish at a small angle of inclination. 
Those who understand the subject know perfectly well that 
the essential cause of the Captain's loss cannot possibly 
operate in the case of the Monarch or of the Vanguard class, 
and it is not right to allow her loss to spread dread and dis- 
trust throughout the navy and the country with reference 
to ships which in no way resemble her. Both the Monarch 
and the Vanguard will no doubt proceed to sea, and nothing 
but an amount of neglect which I know to be practically 
impossible at the Admiralty could occasion the smallest 
possible risk of their being sent without a proper degree of 
stability. 

1 propose to state the facts connected with the stability 
of these ships more fully in a preface to a new edition of 
my work on “ Our Ironclad Ships,” which is now called for. 

I have the honour to be, Sir, your obedient servant, 

Manchester, Nov. 7. E. J. Reep. 


THE SUTHERLANDSHIRE RAILWAY. 

Cartais Tyier has addressed the following report to the 
Secretary of the Board of Trade. The —~ rate at which 
this railway has been constructed by the Duke of Sutherland 
gives especial interest to the Report : 

“ Dunrobin Castle, October 31, 1870. 

“In compliance with the instructions contained in your 
minute of the 11th inst. 1 have now the honour to report, 
for the information of the Board of Trade, that I have in- 
epected the Duke of Sutherland’s railway. This railway 
runs for the present between a temporary terminus at 
Dunrobin and a temporary station near Helmsdale. A gap 
in the embankment between Dunrobin and Golspie and a 
bridge over the Golspie Burn are expected to be completed 
early next spring; and the Duke's railway will then be a 
continuation of the Sutherland Railway. A gap in the 
embankment near Helmadale will be filled up in the course 
of a few weeks, and the line wil) then run in to the perma- 
nent station at Helmsdale, the building for which is ap- 
proaching completion. In order to make it available for 
such fish traffic as may offer from Helmsdale, and for a few 
passengers in each direction, His Grace has placed an en- 

ine, a passenger carriage, and four goods wagons on the 
foe, with which he proposes to run a tram daily in 
each direction, or two trains, if traffic can be obtained for 
them, for the next few months. This is a railway of a most 
interesting character, inasmuch as it has been constructed, 
not only with funds provided by but also under the per- 
sonal supervision of be Duke, with the assistance of Mr. 
Murray of Geanies, and Mr. Baxter as engineer, for the 
purpose of opening out the resources and of improving the 
communication through His Grace's property. It is also 
interesting as having m made at the small cost of 3700/. 
per mile,and at the same time in an efficient and substan- 
tial manner as regards both the permanent way and the 
works. In all these respects it isan important example to 
all who are interested in rty not yet supplied with 
railway communication. Although it may be in the power 
of very few to construct long portions of railway out of 
their own means, yet much more may be done than has 
hitherto been done by combination among landed propric- 
tors, by their —- and assistance in place 
of throwing obstructions difficulties in the way, and 





AN AUSTRALIAN FOOTBRIDGE. 
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by judicious management in keeping down the cost, under 
a system of cash payments, in place of the system of 
“financing” which has inflicted so severe a blow upon 
the healthy progress of railway construction in this country. 
This portion of railway is laid with a single line, and is 
about 144 miles long. The steepest gradient is 1 in 60. 
The sharpest curve has a radius of 20 chains. The rails are 
in lengths for the most part of 22 ft., and weighing 75 lb. 
to the lineal yard. The joints are fished with wrought-iron 
fish-plates, and four screw-bolts and nuts. The slee 

are of Scotch fir, 9 ft. long, with an average section of 94 in. 
by 43 in., and a minimum section of 9 in. by 4} in.; and they 
are laid transversely at average distances of 2 ft. 9 in. apart. 
They are slabbed to an inclination of 1 in 20, for the recep- 
tion of the rails, which are secured to them by a lar 
portion of fang-bolts. The ballast is of gravel and shingle, 
and is 1! or 12in. deep below the underside of the sleepers. 
The fencing is for the most part constructed with seven fines 
of twisted galvanised wires, the upper wire being of larger 
diameter than the remainder, on timber supports 9 ft. apart, 
and shorter intermediate posts stapled to the four lower wires. 
About two miles of the fencing is of stone walling 4 ft. 6 in. 
to 5ft. high. There is a short siding at Dunrobin, and a 
similar one at the temporary station at West Helmsdale ; 
but as yet there is no other break in the rails of the main 
line. Platforms, with a view to passengers entering or 
leaving the train, have been provided at Brora and Loth, at 
distances respectively of four and a half and nine and a half 
miles from Dunrobin. There are nineteen bridges under 
and one over the railway, constructed with iron girders, oak 
beams, or masonry arches on masonry abutments. They 
are all of a substantial character, and have been carefully 
constructed. The longest span is 60 ft., for the arch carrying 
the railway across the Brora river, at an elevation of 45 ft. 
The largest opening covered by iron girders is 29 ft. in the 
skew, for the public road passing under the railway at 
Strathsteven. The deflection of the girders in this case was 
rather less than } in. under the only engine on the line. I 
found the permanent way in excellent order, and am happy 
to be able to report my opinion that the Board of Trade may 
safely sanction the opening of this railway for public traffic.” 


Exte Rattway.—An extension of the Erie Railway from 
Buffalo to Suspension Bridge, is expected to be in operation 
by the middle of this month. 


Tue Cuanyet Istanps TeLecrarn.—Jersey, Thursday, 
November 3rd.—After being delayed by stormy weather 
nearly four weeks since her first leaving London to lay the 
telegraphic cable to the Channel Islands, the steamer Inter- 
national succeeded to-day in completing the connexion be- 
tween England and the islands. Leaving Dartmouth on 
Tuesday evening, the steamer proceeded to Guernsey, laying 
the deep-sea portion of the cable on her passage. This 
morning she arrived off Piémont, Jersey, and landed the 
shore end of the portion that is to be connected with the 
direct line to England. The place where the landing was 
effected was. very rocky, and the sea, coming inshore in 
heavy “ rollers,” made the task of no small diffieulty. It 
was, however, successfully accomplished in the presence of 
his Excellenc Major-General Guy, C.B., Lieutenant- 
Governor of - The International then steamed for 
Guernsey, laying the cable as she proceeded, and completed 
the undertaking about 6 o'clock in the evening. There are 
now two lines connecting Jersey and Guernsey, the one 
being intended for the transmission of messages between 
the islands only, and the other for direct communication 
with England. From the line extends to Alder- 
ney. The line will not be open for public use for a few days 
at least, in consequence of the delay that will be 
for the alteration of the land lines by reason of the departure 
from the original intention of leying the English shore end 
at Start Point. 
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Tue above sketch will be foynd interesting*as an example 
of the progress that is being njade in New South Wales in 
the matter of road communications. The bridge we illus- 
trate is the type of many which have been erected by Mr. 
Bennett, the commissioner and engineer-in-chief for roads 
for the Colony, and is an example of a cheap iron work 
structure, such as is just suited to the purpose for which it 
is designed. There are so many examples of extravagant 
and unsuitable engineering work in Australia that we take 
pleasure in finding that the roads of New South Wales at 
all events are being properly cared for. We are indebted 
to Mr. Bennett for the photograph from which our en- 
graving is produced. 





Tur River Cam.—The disgraceful and foul condition of 
the River Cam, at Cambridge, calls for immediate action. 
The attention of the Cambridge Improvement Commissioners 
has been called to this subject, and it is to be hoped that the 
result will be that prompt measures will be taken for diverting 
the sewage from the river, and for proceeding to Parliament 
for the necessary powers. 


Tue Batavta-Mapras TeELEGRAPH.—The Batavia-Madras 
Telegraph Cable will soon be a fact. The staff have already 
arrived in Madras, and preparations are in train for the im- 
mediate commencement of the work. The first to be under- 
taken is the line from Singapore to Penang, and the next, 
that between Singapore and Java. The Madras to Penang 
section will be last, but the whole is expected to be ready by 
Christmas.— Indian Daily News. P 


Tue Fastest Tarp to Caucurra ayp Back ever Mane. 
—Mesers. Rathbone Brothers and Co's. screw steamer 
Archinus, Captain William Lee, which arrived on Monday 
last, has completed the round voyage from Liverpool to 
Caleutta and back to London in three months and ten days, 
including all stoppages at Calcutta and on the way. Her 
outward passage of 35 days from Liverpool to Caleutta, in- 
cluding stoppages in the canal and elsewhere, is by several 
days the shortest yet made. The Archinus is a ship of 2160 
tons, the engines are single cylinder compound, indicatin 
from 1000 to 1200 horse power. The consumption of fuel 
averaged 17} tons per day (24 hours) 85 Ib., steam in boiler 
——- vacuum throughout the voyage 25 inches. She was 
built by Messrs. Leslie and Co., engined by Stephenson and 
Co., Neweastle, and fitted with John and Henry Gwynne’s 
patent circulating pumping engines. There was 31) days’ 
steaming from Liverpool to Calcutta. 


Loypows AssocraTion or Foremes Enoinerrs.—On 
Saturday, the 5th instant, the ordinary meeting of members 
of this Institution was beld at the City Terminus Hotel. 
The large assembly-room was crowded on this occasion, and 
Mr. J. Newton, Royal Mint, occupied the chair. After the 
routine business and nomination of new members, Mr. G. 
Bell Galloway proceeded to read a paper on “ Air in combi- 
nation with Tasos as an improved motive power.” The 
author minutely described his own patented invention for 
effecting this combination, and detailed at much length the 
various experiments to which it bad been subj . The 
results in all eases he contended showed the superiority—both 
as ed efficiency and economy of fuel—of steam and air 

over steam pure and simple. The principle of the 
Galloway engine is well known to most of the readers of 
ExGtseeRine, and it need not be further described at pre- 
sent. The paper was well received, and in the prolonged 
discussion which followed it Messrs. Stabler, Irvine, Briggs, 
Ives, Fishwick, Varley, Hedley (Messrs. Yarrow and Hedley), 
and the chairman took prominent part. Mr. Galloway 
replied, and the proceedings terminated with a vete of 
thanks to the author of the paper. 
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REMARKS. 
The Chassepot bullet is light,and is fired with a large 
charge of powder, and therefore has a high initial velocity. 
Its diameter being small, the resistance of the atmosphere 1s 
also small, and it consequently flies low and — far. 
With an elevation of 48 minutes the range is 500 yards; the 
Enfield, with the same elevation, goes but 295 yards; the 
Prussian needie-gun bullet only 206 yards. Up to about 
1500 yards the range an lowness of flight of the Chassepot 
are superior to those of the other bullets ; but its penetrating 
force is small—very small at long ranges. t 
The Whitworth bullet of 480 grains (with wood plug) is 
100 grains heavier than the Chassepot, and is fired with the 
same charge of powder. It necessarily therefore has a less 
initial velocity. Its diameter is slightly greater than the 
Chassepot (when the latter has left the n), and the atmo- 
spheric resistance is consequently somewhat greater. At low 
elevations, therefore, the range is less than the Chassepots, 
although much more than the Enfield or Prussian guns 
(giving 345 yards at 48 minutes elevation, against their 295 
and 266 yards respectively). At greater elevations this 
bullet ranges further than ee Chassepot, and, being heavier, is 
of much greater penetrative power, especially at long ranges. 
The wood plug shown in the bullet is employed in order to 
make a light bullet as long as ible, and was patented 
along with an armour-piercing shell by Sir Joseph Whit- 
worth. 


h 
The Whitworth bullet of 530 grains (without wood plug) 


pot. 
As long ago as 1857, when the Whitworth rifle, firing this 
bullet, was first tried against the Enfield, the Times 
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VICTORIAN DEFENCES. 


Tz war news by the last mail found us without anti- 
eipation of danger, and certainly in a more unpre 
state than we have been for many a year. e last 
bestirred ourselves in the matter of our defences when the 
experience of the American civil war showed the weakness 
and untrustworthiness of the batteries of 68-pounders of 
the old smovth-bore pattern with which we had hoped to 
defend the base of Hobson's Bay. We say nothing of the 
battery of guns of the same calibre at Port Phillip 
Heads, which some of the most shining lights in — 
lature made believe would be found in some way in 
case of attack. While yet the American war was in progress, 
Mr. Verdon, our present agent-general in London, was sent 
to England to negotiate with the Imperial Government for 
aid, and he was so successful that we obtained the Nelson 
line-of-battle ship, of the old build, both as a means of 
defence and as a training-ship, a number of 300- 
and 80-pounder rifled gurs, and the promise of the 
with its four 18 ton llin. 600-pounder turret guns. 
armament of the Nelson consisted of—on her upper deck, 
six 12-pounder howit iow Sask annk Sail ponetinn fast v0 
68-pounder smonth-bores converted into rifled 150-pounders 
as bow-chasers; on her main deck twenty 32-pounders 
the 42 cwt. pattern; and on her lower deck, her most 
dangerous weapons, twenty converted 64-pounders, i.¢., the 
old cast-iron smooth-bore guns of this description rebored, 
tubed, and rifled according to the Palliser process. The 
Nelson arrived, aud forthwith became a training-ship, but 
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the Armstrong , six 40. 12-pounders, 
and six ; of the | proven six 3. 
ers; of the Palliser pattern, wee: -pounders and 

two 7- ; smooth-bores, thi pounders, thirty- 
eight 32-pounders, and two 6-pounders; hotwitzers, one 24- 
fifteen 12-pounders, with the proper ammunition 

and stores. At the same time, only the majority of our eight 


splendid 80-pounders, which may be upon for first- 
ne elles A Sey ee ee ee 
only tour are in position. None of the 800-pounders have 
ever been mounted at all. As to our other means of defence, 
paecnegend an Aaepcenme Serge 22, our volun- 
teers, under the of the department, 
Er Fo 
‘ na 
above are given in round nusobers, and rather under than 
over the real figures. To arm them we have about 7200 
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THE TEHUANTEPEC CANAL. 

Tax followi of Mr. J. J. Williams, the engineer- 
in-chief to the Tehuantepec eueeey Compan, oh the sub-| 
ject of a ship eanal across the Istnimus of T tepee, will | 
te found of laterest : | 

Pursuant to instructions, I to the Isthmus of | 

huant , in P with Colonel Eduardo Garay, the 
Mexican Commissioner, for the purpose of ing the | 
location of the line of the Tehuantepee Railway. i 
structions directed me also to obtain as much additional in- 
formation astime would permit regarding the feasibility of a 
ship canal. I herewith submit my report, and beg to men- 
tion that I have ascertained facts, which, in my opinion, 





+ 





I tepee the proper place for an 
ship canal, for the following reasons : 

1° No tunnel will be required on the entire route. ‘ 

2. It will require no very d cuttings. The summit 
reach of the canal may be about five miles long, through a 
nearly level plain, with a depth of cutting but little more 
than sufficient to contain the water to pass the ships. 

3. There is a large extent of contiguous territory with an 
elevation above the summit, which, it is believed, contains 





streams that will afford water sufficient to supply the summit | of 


level. 

According to Moro's survey, the natural surface of the 
ground at the summit of Tarifa is 684 ft. above the’sea. The 
town of Tarifa, situated on a plateau at t itof a chain 
of smal) hills thet form the first barrier between the Atlantic 
and Pacifie oceans five miles north of this, is somewhat elevated, 
in the midst of 
comes inundated, for which reason this plain has been 
the Lake of Tarifa. Seiior Moro took advantage of this cir- 
cumstance to save the trouble of a new line of levels between 
the latter place and the pass of the same name, since the line 
indicated by the waters subsiding clearly showed that the 
two points were nearly on the same level. Consequently, it 
is ascertained that, with a cut of a few feet at the summit of 
the pass, the waters to the south of the town of Tarifa would 
flow toward the Pacific, whilst those on the north side natu- 
rally run over gently mding ground, as far as the Goat- 

on their way to the gulf. The railway, as located, 
crosses the Almaloya river six miles north of Chivela, which 
yint is on the same level with the summit of Tarifa, henee it 
as been suggested that the waters of the Almaloya, and of 
the other streams to the west of Tarifa, might be brought by 
trenehes to the summit level of the canal. The feasibility of 
obtaining a supply of water from these sources involves only 
& question of cost to be compared with the cost of bringing 
water from the Chicapa and Ostuta on the east of Tarifa. 
There is scarcely a doubt that, from these combined sources, 
a sufficient quantity of water can be obtained to supply a 
ship canal, estimating its highest probable requirements. 
Possibly either souree would give sufficient. The streams on 
the east of Tarifa, from which it is proposed to bring the 
water by means of feeders, to the summit level, are the Chi- 
eapa and Ostuta. On the former, at a place called Ultimo 
Rancho, the elevation is also on the same level with the 
summit of Tarifa. A short distance higher up the river forms 
a cascade of about 23 ft. In making the surveys to solve the 
problem of the water supply for the summit, it will be ad- 
visable, first, to make an accurate survey for a base line of 
operations to which all lines for feeders should be referred. 
For this purpose [ would run a transit line from the mouth 
of the Chicapa, where it enters the upper lagoon, following 
up the west bank of that river to the west of La Venta de 
Chieapa, thence to the Rancho de Agua escondido, thence to 
the summit of Tarifa, thence across the plains to the town of 
Tarifa, thence down the valley of Tarifa river to its junc- 
tion with the Chichihua, thence to the Malatengo, on a total 
distance of 50 miles, the estimated length of the artificial 
canal. Over this line I would run very accurate levels, at 
intervals of 100 ft., taking high tide as a reference plain. 
Such a line as this would show the exact height of the 
ground above high tide in the lagoons for every 100 ft., for 
the whole distance from the mouth of the Chicapa over the 
summit, down the Tarifa and Chichihua rivers to the Mala- 
tengo. Such a line would form an excellent base of opera- 
tions, and would probably demonstrate the practicability by 
deepening the summit cut, of bringing the whole volume of 
the waters of the Chichihua to the summit level of the canal ; 
in which case the summit reach might possibly be made as 
much as eight miles long, and thus avoid the necessity of 
bringing feeders from the Chicapa, Ostuta, Citune, or Alma- 
loya rivers. Lateral transit and level lines should be run 
from Tarifa through the pass of Convento to Ultimo Rancho, 
or to a point on that river, high enough to allow its waters to 
flow through a trench to the summit at Tarifa. Eye and | 
instrumental examinations should then be made to ascertain | 
the practicability of uniting the waters of the Ostuta with | 
those of the Chicapa, in order that the two volumes might, | 
if required, be poured into the summit level of the canal. | 
Transit and level lines should also be run from Tarifa, by | 
way of Santiago and the Chivela plains, to the railway cross- | 
ing of the Almaloya, for the purpose of accurately testing its 
elevation, as determined by ounee surveys, and the practi- 
eability of running a feeder from this point through the 
Timbon range east of the Almaloya to the plains of Tarifa, 
and thence to the summit level of the canal. It will thus be | 
seen that there are no less than four principal rivers, the | 
waters of which, in the absence of instrumental surveys, it is 
reasonable to calculate, may be brought, if necessary, to the 
summit. As principal engineer of the Commission under 
General Barnard, while making explorations and a survey | 
for a railroad across the Isthmus, in 1851, I took occasion to} 
examine the dividing ridge over which Moro had made his | 








surveys for a ship canal in 1843; and although I did not | ficient, to say the least, to accommodate ~, 
pass over the entire route, as surveyed by Moro for a ship | of ships, if not enough for the w of 


canal, still] | was at Tarifa. the summit, and on the most! 
difficult nd over which he proposed to construct it, and 
I think I am safe in pronouncing the route, as surveyed by 
him, the most practicable of any yot explored, and it} 


ought Leg od to settle the question of its proper location.) Canal, 


und so level that in the rainy season it be- 
called | i 


icability of the sow ga, ogary 
OO eee ee 
Su we take, for example, peake i 
Canal with its 398 locke and fee height of lockage of 3129 ft. 
, with the before-mentioned advan’ in view, 
a across Tehuantepec, with one-third the height 
, and less than one-third the number of locks (pro- 
vided, of course, there is no lack of means), cannot be con- 
structed of twice its width and three or four times its depth, 
or sufficiently large to pass ordinary ships? It may be neces- 
sary to provide against a scarcity of water in the season, 
to construct storage reservoirs and double transit on 
each side of the summit level, as far down as the feeders 
furnish a supply. But it has occurred to me, that in the 
event of the government surveys finding an abundance of 
water for the summit level, that the advan i 
all the locks double transit mi 
It would probably enhance t 
system about 60 per cent. The side walls would be nearly 
same for a double as for a single lock, and the increase in 
cost would mainly consist in foundation and in the construc- 
tion of a middle pier or partition wall dividing the lock into 
two chambers. Some of the advantages of a double over a 
single lock canal would be : 

Ist. It would materially shorten the time of the pasfage of 
vessels from one ocean to the other, for the reason that they 
would not be required to wait for each other at the locks, 
thus tly i g the busi ity of the canal. 
2nd. In a single lock canal the whole of the lockage water 
used passes off at once into the lower reaches with its at- 
tendant abrasive action, whereas, in a double lock, in some 
cases, only one-half of it would be used in raising ascending 
ships. 3rd. It would be a double security against the deten- 
tion of vessels on account of locks getting out of order, for 
the reason that if the use of one was suspended for repairs, 
the opposite one could be used. 4th. The additional facilities, 
over a single lock, which it would offer to the present com- 
merce of the world, in the speedy and sure transit of ships, 
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660 ft., requiring not to exceed 
number may be considerably 
summit. For instance, if it 
cut down the summit 60 ft, it w 
locks, in which case the total no 

to 118—59 on the Atlantic and 
the Pacific The i 
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extent that can be utilised, 
Mexico. 

This t enterprise itself would then give work to thou- 
sands of the sons of that Republic, who are now without em- 
sone. and therefore rest: According to your pin, the 

umensions of the canal are assumed to be Sulicie ntly large 
to allow ships drawing 18 ft. of water to safely, but 
where ships of a greater draught arrive at either terminus to 
gp thamagh the cindh, 6 gist of Shale exage oan bo Sohen out 
and run ee railroad and restored on the other side of 
the Isthmus. us the railway will not only be of great use 
in the construction of the canal, but will for ever be a valuable 
auxiliary. The use of the lagoons as a harbour would pro- 
bably save a breakwater and reduce the cost of the proposed 
railroad over the route to Salina Cruz, say one million 
dollars, or enough to open Boea Barra, or the canal across 
Tilema, as may be thought best, and make the lagoons a good 
harbour. The Tehuantepec Ship Canal, above all others, is 
the one in which the United States is the most directly 
interested. It debouches into the Gulf of Mexico, our own 


would induce an increase of trade between the two oceans | Mediterranean, and, it may almost be said, right at our very 
which it would be difficult to estimate. Commercial traffic | doors. It is alleged by reliable statisticians, that the United 
increases directly in proportion to the increase of facilities | States alone loses $35,000,000 every year for the want of it— 
offered in transportation and in the inverse ratio of the time | thus giving a principal of nearly six hundred million dollars, 


of transit. 

It should be borne in mind, in considering double transit 
locks, that it will not be required to make the excavations 
for the canal any — than for the single lock system, as 
the reaches on the latter are necessarily made sufficiently 
wide for ships to meet and pass each other. In other words, 
the increase of cost will mainly consist in making a single 
into a double lock, by means of . division wall, dividing the 
locks into two chambers, thus giving the canal advan 
analogous to a double track railroad. Such work as thi 
should be carried out on a scale commensurate with the 
magnitude of the enterprise, the wants of commerce and the 


which claims attention is urs, and the capaaity of the 
rivers for ship navigation. First, with regard to the Goat- 
zacoalcos. The fact of there being no delta at the mouth of 
the river, and the constancy of the depth upon the bar (from 
12 to 16 ft., depending upon the winds and tides), which has 
remained unchanged, according to the hi of the country 
a Prneraty eyo erg proves that it Ga its 
regimen, indicates any improvement, by deepening 
the channel to 18 or 20 ft., ang te relied on as permanent. 
This being done, large vessels could, with some inexpensive 
improvements of the upper part of the channel, ascend 
river 34 miles. I have seen ships opposi inati 
miles up the river, loading mahogany rafts alongside. 
The Uspanapa, also a large river, empties into the Goatza- 
coaleos, some 16 miles above the gulf, and is navi for 
vessels for some 20 miles or more above its mouth. It may, 
be said that we have now, on the gulf side of 
Isthmus of Tehuantepec, at the terminus, of the 
railway and ship canal, two rivers, the united 
which will form a harbour of over 50 miles in extent, suf- 


As to the harbours on the i can 
into of the best in the the 
the be to the i 
po ys " 





one-half of which, at least, our Government could afford to 
expend in its construction. 

t is only necessary to look at a map of the world to be 
convinced of the immense relative advantages in position, 
above all others, which a ship canal across the Isthmus of 
Tehuantepec would offer to commerce of the world, and 
more ially to that of the United States. By this route 
the ucts of the valley of the Mississippi may be shipped 
from the ports direct for China, Japan, west coast of 
North South America, and the island of the Pacific, and 
the im from those countries may be brought home to the 

Texas, New Orleans, Mobile, Pensacola, and from 
thence transshipped to Memphis, Cairo, St. Louis, Louisville, 
Cincinnati, and be di ted throughout the Southern 
even to the frontier va British America, 

of transportation of the same articles b 
In a word, the completion of the hip 
, will not only open a direct outlet 
ico and the Atlantic to India and China, 
Mississippi river and tributaries, whereby 
plying upon those waters will be able 
i y to any port on the Pacific, thus 
i queen city of the West, and the whole 
ississippi, direct water communication with 
Central, and South America. Ina 
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PERMANENT WAY. 
Baron von Weser’s EXregmeents on tux SrasiLity 
or PeamaNent War. 
(Continued from page 344.) 

We have now to consider the ¢ ents relat- 
ing to question (/), namely: * t power is re- 
quired to & fastened and loaded rail 
horizontally on its sleepers?” It would have been 
impossible to entirely overcome the difficulties at- 
tending these experiments otherwise than by em- 
wees eee of a complicated kind, and this 
would have given rise to new inconveniencies, and 
would have in certain ways increased the uncertainty 
of the results. In fact it was considered by Baron 
von Weber that the only way of obtaining results 


of any value was to y the displacing er 80 
that it acted agai ‘Toei te Sanity we pe ible 
in the plane of their ing surface, as otherwise 
a canting action would have set up, and this, 


of course, was just that which it was desired to avoid. 
But even when the di power was exercised 
exactly in the plane of the bearing surface, it was 
found that as soon as the least displacement took 
place the inclination of the outside spikes caused the 
rails and sleepers to be forced apart ; and the base 
of the rail was thus made to bear on the spikes not 
close to the surface wh nae > ne but higher up, and 
the stability was thus diminished. Notwithstanding 
the difficulties in the way of getting exact data, 
however, the results obtained in these experiments 
are of interest, as showing ap- 

proximately the resistance of 
the spikes to a shearing action 
exercised in the direction of the 
surface of the sleepers. 

The experiments were made 
by the aid of the small hydraulic 
press previously mentioned, 
this press being firmly bedded 
between the rails in the manner 
shown by Figs. 16 and 17. The 
axis of the press coincided with 
the plane of the underside of 
the ow flanges of the rails. 

19th Series of Experiments. 
Two pieces of rail were fastened, 
with the usual cant of 1 in 20, 
upon two new fir sleepers placed 
2 ft. apart ; the fastenings con- 
sisting of eight spikes, having 
sides $ in. wide, and driven 
140 millimetres (=5.5 in.) into 
the wood, 30 millimetres (=1.18 
in.) of this length having wedge 
shaped edges. The displace- 
ments measured at the points 


where the base of the rail was 

held by the spikes were as 

follows : 

Pressure applied. Displacements. 

entnrs. lb. mil. in. 

10=1134 1.060.039 
20—2269 145=0.059 
25— 2836 3.0=0.118 
30= 8403 4.5=0.177 
404537 5.0=0.197 
45-5105 6.0=9.236 
50= 5672 12.0—").472 
55-6239 18.5=-').728 


At the conclusion of these experiments, the rail had 
risen 2 millimetres (0.078 in.) from the sleepers. 

20th Series of Experiments. n this series the same 
rails, as used above, were fastened by sixteen — 
to four oy ye placed 3 ft. apart. The displace- 
ments, which were measured on the sleepers nearest 
the press, were as follows : 


Pressure applied. Displacements. 
entars. lb. mil. in. 
10==1134 0.560.020 
20— 2269 45=20.177 
40= 4537 105=0A13 
556239 25.0=0.984 


The less resistance shown by the last-mentioned 
results, as com with those obtained in the pre- 
ceding series of experiments, is attributed by Baron 
von Weber to the inferior quality of the timber of 
the sleepers. ; 

Qlst Series of Experiments. 1n this case the press 
acted, at the centre of their length, against two 18 ft. 
rails fastened in the ordinary way to seven new 
and sound fir sleepers, these rails forming part of a 
continuous line fished with steel fish-plates. The 


displacements were measured Ap the sl 4, 
which were next the press, also upon the two 
, 5, which came next to sleepers, a, and 
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sleepers, c, which came next to sleepers, 4. | portion, the base of the chair being correspondingly 

dis enna ida extended laterally. " 
Pressure Displacements. The power exerted bode J upon the 

applied. Sleepers a. Sleepers 5. Sleepers c. pom pt ade nor her 
eatnrs.Ib, mil. in. mil. in. mil. in. oh t upon the proportion of height 
os isntee o to width of just mentioned, for each 
eae eee oil Sty be -cenmieal bi 2 Se-canety Sam, of 
= 4587 ... 6.020.236 .. 10-0099 which one arm is by the head and web, and 
GO= 5672 ... 1050418 4. 450,177 ... 2.0=0.078 | the other the base, or bottom flange. The 
= 6806... 16.0=0620 ... 7.0=0276 .. 40=0.167 | forces to bear upon the rail act either 
70= 7940 ... 25.0=0,984 .,. 105=0A413 ... 7.2=0,208 horizontally or at a more or less -acute angle from 
80= 9075 ... 34.5=1.858 ... 18.0=0.709 ... 12.0=0.472 above towards the point, 4 (see Figs, 18 « and 18 4), 


G=10210 .., 48.0=1800 ... 25.0=0.984 -. 140=0.558 
The displacements observed on the other sleepers 

were insignificant, and, when the pressure was re- 

a the permanent di were found to 
: On 


ae, a, 15 Yoo pA age el on 
sleepers, 6, § millimetres=0, ; and on sleepers, 
¢, 7 millimetres=0.976 in. 


sleepers is proportionately so 
want be wapslie-al petuiie ds eememeetned 
wo e roducing a di t 
the rails on seasons would suffice to overcome 
this resistance ; and, 2nd. That the power of re- 
sistance of the spikes to horizontal displacement 
decreases, after that displacement has once begun, 
FIG.AG, 





in a more rapid ratio than the displacement itself 
increases; and hence that the continued action 
of the rolling} stock will produce generally greater 
displacements than a sudden and great pressure or 
force. 

The experiments relating to question (7)— 
namely, ‘* What force is required to draw the spikes 
out of the sleepers ?”—deal with some of the most 
important questions relating to the stability of 
permanent-way structures, for more than 90 per 
cent. of the disturbing actions produced by the 
passage of the trains over the rails, tend to produce 
a canting of the latter either Bag lateral or —_ 
or less horizontal pressure of tyres against 
rail heads. In fact, the pressure of the wheels of 
vehicles travelling with more or less oscillation 
seldom acts directly vertically upon the base of the 
rails, and even if sometimes such a direct vertical 
pressure should be ced, the elasticity of the 


supports upon which the rails rest, always allows | i 


of « certain impression of the bases of the rails into 
these supports, and changes the vertical 

into one acting at a more or less acute angle. The 
stability of the rail in respect to ite sup: de- 
a therefore upon’ the strength of the we 

y which it is secured in its normal position, whi 

it is also affected by the proportion betw 
height and the width of base of the rails. 
case of the flat-footed or Vignoles rail, this propor 
tion is to a certain extent governed by the 
ments of the system of manufacture ; while 
other hand, it is one of the advantages 


een the 
In 





into the s at ¢ pro- 
duces a partial canting, which 
disappears again on the removal 
of the lateral pressure. But we 
have already seen from Baron 
von Weber's investigations, how 
much the sleepefs may be com- 
pressed, icularly at those 
points where the rails have 
rested for some time, and the 
sudden canting of the rails 
may therefore, under certain 
circumstances, .be sufficjently 
+ in amount to be the cause of ts. The 

orees tending to produce canting of the rails in 
this way cannot be easily ascertained, even ap- 
proximately, by experiments, 

Baron von Weber considers, however, that it is 
of greater importance to ascertain by i 
the forces required to draw the spikes, d, at the 
inner of the base of the rail, out of the sleeper, 
and to ine the effect by ing a 
greater or less number of thin sheet-iron upon 
the sleeper at ¢,s0 as to prevent the indentation 
of the wood. It would have led to too extensive a 
series ~ iments to have tested the 
wer 
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We shall examine presently how far the rule above 
given for the ing power of pyramidal nails ap- 
plies to ordi 
Von Kaven's experiments were made with great 
care, and before ing out his investigations re- 
specting rail spikes, he made many r experi- 
ments for determining the holding power of of 
various kinds. He introduces his account of his 
experimental researches by an elaborate theoretical 
investigation of the forces giving the holding power, 
but as this investigation involves some somewhat 
lengthy equations, it would be out of place to in- 
uce it here, particularly as Von Kaven himself 
acknowledges that the results obtained by theory, 
but seldom coincide with those obtained in practice. 
Von Kaven's experiments were made only for the 
purpose of determining the resisting power of nails 
or spikes to a force tending to draw them direct out 
of the timber, the resistance against a lateral dis- 
placement not being taken into consideration ; but, 
notwithstanding this, the results obtained are of 
considerable value, Those relating to rail spikes 
are systematically arranged in the annexed Table : 





re ee eee 
power of spikes to resist being drawn out 
po api about _ Ib. ya dre i 
square (46.8 Ib. 93.6 
contlonstes of the curface of thet portion’ of 
i ee ee ods 
agree approximately with those 
given by Karmarsch for calculating the holding 
power of cylindrical wire nails, Karmarsch’s co- 
efficients being : 
Pounds per 


a 
. 270 


These coefficients also prove that oak gives twice 
the holding power of deal ; but, as is remarked by 
Baron von Weber, they also show the peculiar 
anomaly that the resisting power of cylindrical nails 
should be less than that of idal nails, a result 
directly opposed to the teachings of practice. Von | 
Kaven advises that extensive experiments should 





be made with spikes whtch had been driven into 
timber for some time, as the resisting power of 
such spikes will, he remarks, probably differ greatly | 
from that of spikes drawn immediately after being 
driven. How far this advice has ees taken, 
and how far the influence of the traffic, as well 
as of the shrinkage and swelling of the sleepers, 


__Tanus SHOWING THE Resvits or Vow Kavew's Exreniments. 


Dimensions. 


Reaisting power. 





Descurrrios oF Srixes. 





I. Square spikefor joints . 


At a under the head ... 
» bin the middle... 
» ¢2 in. from the point 


»@ B ove eee 
Il. Reusoaihe for joints 
Ata ove eee 
a @ eee ox ons 
»@ lf in.long ... exe ses 
III. Square spike for intermediate sleepers... 
Ata ese ose cee ove 

= @ 

»@ 
»@ ° 
IV. Chair spike 
Ata ove 


” 


” e 
» @ eve 
V. Triangular spikes. 
Point 4 in. long { 


VI. Triangular spikes; each edge turned 180°, the 
spike moving freely round when drawn out. 
Side of triangle, 0.64 in. aw ove -~ 
0.60 i 


Side of triangle 0.64 in. 
” 0.60 in 


round during the drawing out 





| 
VII. The same spikes, but prevented from ae ose | oe 


dimension of the spike penetrated 
normal to the direction of the nose. The 


power of spikes of the kinds referred to cannot be 
calculated with even approximate accuracy by Kar- 
marsch’s rule for the resisting power of pyramidal 
nails of small size. In fact the holding power of 
the spikes is very much smaller than that obtained 
by Karmarsch’s rule,‘as, for instance, the first spike 


Nors.—The triangular spikes were from the permanent way of the Miinster-Rheiner Railway. 
The resisting power of the square — I, was probably so t in i 

i against the cross fi 
spikes marked * were not annealed and were driven into the timber for the 


second time, whilst the spikes marked * * were driven into the timber for the third time. 
It will be seen from this Table that the holding | oxidation of the spikes, &c., has been taken into 


| 


: 
Length from lower | 
Depth riven into 
the sleeper. 


aa 
2 
surface of head to 


| point of spike. 


Weight of a spike. 





Re 2c i t : 


eF 
Fr 
=5 


#92814 #92719) 
0.54 
0.61 
0.40 
0.40 
0.66 
0.62 
0.62 
0.10 

















| 0.63 
| 0 52 j 
| 0.52 


| Railroad Company's steel rails of 56 to 60 Ib. 


STANDARD RAIL SECTIONS.” 
ollowing article in a recent number 
hicago Railroad We have i 
article bearing the same title, which we 
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| perience shows that fish-plates of the shape shown in the i!- 
lustration of Mr. Sandbe 
| not remain permanen 

| they have an invariable tendency to shift their position, and 
| incline inwards at the top or bottom 


"s form of rail and fish-joint int will 
tly in the position designed for them ; 


a 2 pe the vertical web. 
consequence disarrangement of the plates is that 
the salle axe net fess hedd ta line ot tho ends, and the oup- 
port, which should be furnished by the plates, is chiefly sup- 
plied by the og mt bolts, upon which a greatly increased 
strain is brought by the tendency of the pressure on se a 
of the rails, caused by moving trains, to force the incli 
plates outwards. 
bE sa it is found that a form of rail section, not 
cu so much in the angles at the junction of vertical 
web with the lower flange, and under the head of the rail, 
in Mr. Sandberg’s form, is far better. The Hudson River 
weight per 
yard, made by J Brown and Co., of Sheffield, England, 
are a fine example of this more judicious form. ‘The angle at 
the corner un the head is a right angle very slightly 
rounded, only sufficiently so to make it roll well. The fish- 
lates in use with this rail fit close up to the vertical web, and 
Id the rails in perfect alignment at the joints. The plates 


i 2 i sae ‘ . . 
Om : } | 9 | never yield their position, and very little strain is thrown on 


0.64 
| 0.62 
| 0.62 
| 02 


5415 
6315 


| 5415 | 
} 6315 J 


2545 
2988 


2298 
2835 
2535, 
3235 


2298) 4724 | 4724) ¢ 
2835) 6965 | 6965 

2535, 5625 | 5625 
8235| 7413 | 7413 














the direction of the fibres, because the largest 
, for “ width” means the dimensions in a directi 


consideration in determining the resisting power of 
spikes in actual practice, will be seen when we speak 
of Baron von Weber’s own experiments. Previous 


| yet no bolts appear to have yielded, a 


| Sandberg’s form of rail and joint as 4 
| than the size most in use in this country, but the diameter 


| broken ; but a 





to doing that, however, we must give some account 
of the extensive and searching investigations made 
with the same object on the Hanoverian Railway, 


referred to in Von Kaven’s experiments required, in | by Herr Funk, one of the most prominent railway | 


order to draw it, a force of but 4128 Ib., whilst a | engineers in Germany. Of Herr Funk's investiga- | 


force of 10,000 Ib. would have been necessary ac- 

cording to Karmarsch’s rule. Baron von Weber 

considers that Von Kaven's experiments distinctly 
ve: 

1. That, other conditions being the same, the 
holding power of spikes is twice as great when 
driven into oak as it is when they are driven 
into fir. 

. That spikes driven into the timber for the first 
time possess a greater holding power than those 
which bave been drawn out and re-driven 


several times. 





tions, which are amongst the most important of 
the kind ever made, we shall speak in our next 


number. 
(To be continued.) 








the bolts. The rails have been poy two years in use, 
no joints are out of 

line or worn in the least perceptible degree. 
The size of the bolt shown in the illustration of Mar. 
in. in diameter is less 


of the bolt hole in the rail, 14 in., is excessive and unnecessarily 


| weakens the rail; in. is quite sufficient. 


The inspection tests recommended by Mr. Sandberg are 
only partially to be relied upon. They would detect cold 
short iron rails, as under the falling weight they would be 
great many very bad rails would stand his test, 
and yet, when placed in the track of a railroad under a heavy 


| traffic, would not last a year, owing to imperfect welding in 
——_-_— | the pile permitting lamination of the top layer of the rail, a 
| defest : 


more common in strong rails of fibrous iron than in 
weak and brittle ones. 1 would recommend a form of rail 
with right angles under the head slightly rounded, with 
fish-plates fitting closely between head and base, in contact 
with the sides of the vertical web throughout the whole 
length of the fish-plates, which should be not less than 20 in. 
long, secured by 4} in. bolts with oblate form under the 
heed fitting into oblong holes § by 1} in. punch in the plates ; 
the object of the oblong shape being to prevent the screw 
bolt from turning while being screwed up. The holes in the 
rails should be { in. by 1} in., to allow for expansion and con- 
traction motion. The bolts should have two nuts, the object 
of the second nut being to act as a “jam nut,” this being a 
more convenient and permanent device than any yet tried for 
preventing the joint from working P. 9 
Careful supervision of the manufacture of rails by a 
practical man who has had experience as a workman in 
rolling mills, is the surest way to secure good rails. He 
should be capable of selecting the most suitable qualities of 
“so and supervise the ing, piling, heating, and 
rolling processes. He should be well paid by the company 
employing him ; he will then properly perform his duty and 
reject all unsuitable raw material, detect all imperfect work- 
manship in puddling, piling, heating, and rolling, and thereby 
secure rails of such a quality as will rival steel in strength, and 
wear twice as long as iron rails of careless and unskilful 
manufacture. ~ O. W. B. 


Tus Mowr Cexis Tunxet.—aAt the close of October the 
distance remaining to be pierced on this great tunnel bad been 











reduced to 880 ft. 4 in. 
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STEAM CRANE 


AT GLASGOW HARBOUR. 


CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., ENGINEERS, MOTHERWELL, NEAR GLASGOW. 





BAG ag 


Tne annexed illustration shows one of two steam cranes 
which have been constructed by Messrs. George Russell 
and Co., of Motherwell, near Glasgow, for use at the 
Harbour of Glasgow. It is placed on the south side, and 
is movable through a distance of over 400 ft. at the berths 
nearest the Broomielaw Bridge, where the steamers for the 
Anchor Line load and discharge. The space to work a 
steam crane is rather limited, being at the upper end only 
10 ft. broad and 13 ft. high under the eaves of the shed. The 
carriage, which is of malleable iron, is supported on four 
wheels, the two nearest the edge of the quay running on the 
granite kerb stones, and the other two on rails consisting of 
two flat bars, fixed to a longitudinal sleeper, which is laid 
on concrete. The rails have a space of 14 in. between them 
for a centre flange on the wheels, which keeps the crane 
always on the track. The rail is level with the causeway. 
The mooring posts, which were formerly about 2 ft. high, 
have been cut down to about Gin. to allow the crane to 
pass over them, and every alternate one has a malleable 
iron swivel ring attached. The crane has a pair of 7 in. 
cylinders with 12 in. stroke, these cylinders being placed 
horizontally, immediately above the feed-water tank ; the 
exhaust steam is discharged into the tank, and from thence 
te the chimney. Link motion is provided for reversing. 
The power is communicated to the barrel shaft by a wheel 
and pinion, with the usual elutch and foot brake. The 
swinging motion is communicated throngh bevel wheels, 
with a pair of independent conical friction clutches lined 
with wood. The radius of the jib is adjustable by hand. 
The post is of malleable iron, with a cast-steel plate at the 
top for supporting the weight of the crane; and the conical 
race at the bottom is made in a separate casting from the 
soleplate, and is made in halves, held by two bolts. By 
this means it can be altered to a new position frequently, 
and made to wear equally, and when worn out it can be 
replaced without taking down the crane. When the race is 
cast with the soleplate, the replacing of it necessitates the 
crane being entirely taken down, and a new soleplate fitted. 
In practice a crane is often used constantly on the same 
piece of race, so that the latter wears very quickly. 

The crane post is placed, not in the centre of the carriage, 
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in swinging, to clear the sheds, and the funnel is also set to 
clear the projecting eaves of the shed. The carriage has space 
for ballast at the side nearest the shed, and the crane can 
lift the full weight without any fixing down. The maxi- 
mum load is 5 tons, which is lifted by a double chain and 
snatch block; loads under 3 tons are lifted by a single 
chain. Sulphur and other loose material is usually dis- 
charged in tubs, the jib being nearly horizontal, to pass 
under the beam of the shed, and land the material inside of 
the latter, which is a great saving of labour. This crane 
works exceedingly well, and effects considerable economy 
in the loading and discharging of Messrs. Handyside and 
Henderson's vessels. Another similar crane is being con- 
structed, and will be at work shortly on the same line of 
rails. A smaller steam crane, having a pair of 5} in. 
cylinders, and similar to the one above described, is also at 
work at No. 11 Berth, south side, for loading and discharg- 
ing Messrs. J. and P. Hatchison’s line of steamers. 


Tue New Law Covrrs.—On the Ist of A last, Mr. 
Ayrton took,a vote of 21,4501 for laying the ions of 
the New Law Courts, and samen a the same time, that, 
subject to the approval of Mr. Street's altered plan by the 
Royal Commissioners, the work could egw in hand at 
once. Next day the Commissioners held a sitting, and 
approved the plan, Lord Hatherley signing it as chairman. 

ore than three months have peti ype day time, and 
nothing has been done. After the dolay which we have 
already endured in this matter, we feel that it must be futile 
to mention the public want of veithind) ta building (one is 
afraid to style it the future ae igh = yey 
entreaty for a commencement of ut it must be 
remembered that the interest of money already sunk in 
acquiring -this site (we will put the s moderately) ex- 
ceeds 30,0001 a year, so that some 7: is 
the three months which have slipped p bag wd Mr. Ayrton 

i i Government at- 


tempted to change the site, and have actually the 
on the score of pounds, shillings, and pence, may 
amenable to the consideration that some in 
pital is being allowed to lie unproductive.—Solicitors’ 


ca 
but nearer the edge of the quay, so as to allow the boiler, ' Journal. 
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THE WATER SUPPLY OF PAISLEY. 
oo ees ema tT Pre 
in 


ments, extending over a of three years, to ascertain 
the amount of water from the Gleniffer district, by 
means of which the tity actually available was found to 
be 70,354,769 cite tek. annum, which was equivalent 
to 8.06in. out of « depth of 46.13 in. of rain, over on area 
of 27,189,068 superficial feet. Of this ity Mr. Thom 
cwankedl ono-dienth ot astmpeunation 40 bieuth 

The works consisted of a reservoir at Harelaw, of 
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tand, or sluice shaft. This 

ng, 5 ft 9in. broad, with walls 
end of the tunnel, for a length 
asonry round the outlet pipes, 
contract for filling the tunnel 
the pipes, but this had not 
weir was excavated in the solid 
the large bank, and was 40 {t. long, 
in length for every 30 acres of drainage 


intended to strip the entire surface of the 
Teservoir, as vegetable matter was formerly con- 
tionable, but the cost of this led the Commissioners 
with 
upstand, in the horseshoe recess, was of cast 
im diameter in the inside, and 36 ft. high, the 
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} im. in thickness. It had four sluices at dif- 
. each being 17 in. square, and fitted with double | 
The compensation water was discharged through | 
pipe, with an independent sluice, and the water | 
town was conveyed into a cast-iron well, which was | 
with an overflow to take the pressure off the clay : 
ipes, which led from it towards Paisley. The total length | 
the pipe track from the reservoir to Stanely was 11,126 | 
ot which yas pee of vse plese, part of clay pipes, and | 
masonr ucts, i varyi in diameter 
6 in. to ft ie The Sanh een pone: ine. By 1 ft. wider | 
than the exterior diameter of the pipe, and 
faucet, there was a clear space of 6 in. all round, | 
) proper jointing of the pipes. The clay pipes | 
yarn and cement; while the iron | 
most part turned and bored, were | 
it. Where clay pipes were used 
relieving proc of rough rubble 
served thoroughly to protect 
the depth of the cutting 
uct was substituted for the | 

area of which was 3 ft. by 2 ft. 
constructed at Craigenfeoch for Johnstone , 
and Elderslie were two in number, each 45 ft. by 32 ft. and | 
the tauk was 50 ft. by 26 ft. and 15 ft. deep. The retaining | 
brought up with « void of 4 in. in the heart, with | 
two dovetailed recesses to form a tie opposite each other, 12 in. 
by 6 in. by 6 in. our. for every square yard of surface. These | 
voids were filled with clean gravel in layers of 4 in. and each | 
layer was grouted with Portland cement. This formed an | 
excellent water-tight wall, the only objection being the cost, 
which amounted to between 40s. and 50s. a cubic yard. 
There were two semi-circular wells at the outlet of the | 
filters, with sluices to regulate the head of water over the 
filtere during filtration. The filters had each a 12-in. | 
the centre, with 4-in. branch pipes open | 
The filtering material consisted of 2 ft. of coarse | 
i slate chippings or shells, 
. igh 


iE 
i 


i 


¥en 
258 


iH 


ni 
alt 
s3<f 


i 
PEF 
i 


2 


i 
aT 


F 
F 


executed the filters for Johnstone and Elderslie, and 
from the main aqueduct, at « 

Mr. John was the contractor for the 

Rowbank , which cost 15,41 
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THE FAIRLIE ENGINE. «4 
To tus Eprror omy ep a 

Stz,—I have seldom, if ever, * tal writing 
that which appeared in your last week’s impression, signed 
by “ W. W. Evans.” ta pyramid ag correspondent 

raised on a foundation of sand, which in your excellent 
article you have tumbled to pieces, : 

He evidently does not fully 
he would have removed the cou 
have worked them with one pair of driving wheels only. In 
this way, according to his showing, what a splendid result he 
would have obtained ! 

I wonder what Mr. Fell will eny to this reasoning, who, 
according to his experience of mountain railways, assures the 
world that no gradient lower than 1 in 20 ean be worked 
without not only the adhesion arising from all the weight 
of the engine, and store, fuel, and water, but an additional 
adhesion to as much more at 


” that barely one-half, and in that 
“San Bernardo” that about one-third of the weight 
engine and tender only is required for adhesion. 
these gentlemen is right * 
One of my chief objects is to do away with tenders of loco- 
motives, to make each engine carry its store of fuel and water 
on ite back, and to do this in such a manner as to get all the 


this. weight so 
equally distributed it is available for pe Benn Should it 
happen, as it often does, that you do not require.so much ad- 
hesion, yet when no injury is done to the ptinciple.of the 
locomotive by having it, and itis always to the fore when you 
do require it, I maintain that it is an enormous advantage 
so to have it. It may be said that ordi tank engines 
give the same advantages, and no doubt they do to a limited 
extent; but the case of an ordinary tank engine and the 
Fairlie engine is so totally and widely different that there is 
no comparing them, the former is a sort of rolling, tumbling, 
galloping machine, terribly destructive its oscillating 
movements, alike to the rails as to itself, and earries but 
little water and fuel, whilst the latter is exactly the reverse 
of this in every particular. 

I do not include in the above character of the ordinary 
tank engine Mr. W. Adams's plan yoke = ater wage te ‘These 
engines run remarkably steady, and fore are much less 
destructive to themselves the road than the ordinary 
tank engine, and are at the same time more economical in 
fuel. The smoother the motion of an engine when moving the 
greater the economy in fuel, in maintenance of way, and in 
maintenance of the machine itself, whilet a rollicking engi 
is expensive in ali these. The American bogie engine and 
Mr. amarycngiee are on a par in this respect; they are 
better, safer, cheaper for any road than the rigid wheeled 
engine, but in neither f these engines can you avail your- 
self of the adhesion of its full at In each case the bogies 
can only be used for carrying one end of the machine, and 
therefore are useless as regards adhesion. 

The double bogie engine is just as superior to either of 
these types as they are to the rigid engine. It does not re- 
quire a philosopher to know this. If one bogie gives such 
good results, two bogies must be better, because they natu- 
rally conform more readily to the curvature or inequalities 
of road than the single bogie; with the single bogie the 
centre line of the boiler must always be a tangent to a curve, 
whilst with the double bogie it is the chord. 

I am lost in amazement at Mr. Evans's mode of dealing 
with the double bogie, he is so carried away in his enthusiasm 
for his pet engines, that he altogether forgets the principles of 
the machine which he Ciscusses. hat a graphic description 
he of the 50,000 miles of railway over rolling prairies, 
trackless bogs, and endless forests, with eagle eyes and 
ing passengers, forgetting that the safety of the latter is due 


principally to the double bogie. Surely if it is in one | ord: 


case it must be good in the other. Now, suppose he takes one 
of his sleeping care, and fixes one of the bogies so that it 
cannot swivel on its axis, leaving the other free as before, he 


| then has a correct type of his engine. Let him then put bis 


sleeping passengers into the ears with one bogie rigidly fixed 
in this manner, and in a very short time, I ask him, where 
would the sleeping passengers find themselves? 1 venture 
to say they would soon have their eyes opened with a ven- 
geance. is being 80, why then'should the double bogie, so 
useful, eo effective, and so safe in the passenger cars, 80 
radically wrong in the ive engine as Mr. Evans tries 
to make it out to be? 

It is only another of the blindness which overtakes 
all who persistently up their own child as being the 
most beautiful in creation, without looking to sec if there are 
not others as beautiful. 

I make it a rule to calculate an engine as of two forces, 
one the steam force at the periphery of the driving wheels, 
the other the adhesive or griping force on the rails. Of course 
it is absurd to call the latter a , but I use the i 
merely to show that this is « distinct element in the locomo- 


were | tive, and wad as essential to developing its power as the 





As an instance of this, it will be remembered that the very 





merely state this to show that in this instance adhesion 

of more value than the steam power, and that by want 

it am etigine could not pull its train, and thet life was 
in adopt in work the f 

inci in working out wer of an 

rage Bees, re Ban each caae near 

possible. I assume a mean pressure of 100 Ib. to the inch 

cylinder, at 10 miles an hour, to get the steam force at the 

periphery of the wheels, and a coefficient of adhesion or 

“ sticktion” to the rails of one-sixth of the insistent weight of 

the machine, with half supply of store, fuel,and water. The 

following are a few examples of Fairlie engines selected as 

instances of this balance of forces: 
One-sixth of the 


Steam force insistent weight 
at rails. ivi 


Ib. 

“ Little Wonder” = 6,200 
“FR one ove 18,400 
“ Mountaineer” ... eee 8,600 
21,000 

9,000 

15,000 

20,000 


24,400 

With regard to the queries in Mr. Evans's letter, to the 
first I answer, because the Fairlie engine neyer existed until 
I invented it ; to the second, I say the engines he refers to 

totally different in priaciple to mine, and this leads me 
te say here that it is really a pity that 4 clever man like Mr. 
Evans should attempt to discuss the. merits of a principle he 
evidently does not understand; did he do so, he could not 
have made the comparisons he has—I might say the blunder 
—in making tla comparison. 

The third is answered in the second. 

The fourth has no referenee whatever to the subject. 

The fifth you have answered most truly. | will only add 
that I had nothing todo with the ee of these engines. I 
never saw the engines, and although I tried very hard to get 
a sight of them, | was not allowed to do so. I answer 

sixth, by saying the “ Progress” was assumed to 
igh 44 tons when first built and put to work. | after- 


Saag a of six wheels 
y. tly, t ‘our wheels of one bogie stood 
on the extreme inner ides of two of the tables, which were 
thus pressed down on one side, and raised up at the other; 
hence, this style of weighing was no criterion of the actual 
weight of the engine. Since then, however, I have had eve 
bolt and pin of the “Tarapaca” most carefully weighed. 
This engine carries more water than the “ Progress,” has 
nearly half as much again firebox surface, has twelve wheels 
against eight, and is altogether a larger engine, and weighs 
59 tons exactly in working order. It is clear, therefore, that 
54 tons is quite as much, if not more, than the actual weight 
of the “ Progress.” 

With respect to the seventh, all I can say is, the proof of 
the pudding isin the eating of it. The tyres of the “ Pro- 

” at the flanges are as good now as when the engine 
first left the workshop; the tread is worn a bare yy in. holiow, 
and this only after about five years’ work. I maintain, there- 
fore, that the “ Progress” with 6} tons per wheel is Jess in- 
jurious to itself or the rails than an ordinary engine wheel 
would be with 4 tons upon it. 

Regarding the eighth query, I am quite satisfied that rails 
with Fairlie engines working over them of the same power as 
inary tank engines will wear “fully three times as long.” 
Suppose a tank engine on six wheels to weigh 36 tons, a 
Fairlie engine on twelve wheels to give out the same force 
would weigh 40 tons, because of the extra wheels. We have, 
then, in the one case, 6} tons per axle, and in the other, as- 
suming the impossible condition with ordinary engines, that 
the w are loaded equally, 12 tons per axle. Then, if 
the effect of oscillation of the tank engine is taken into ac- 
count, and this is doubled, as it is at times, according to those 
very elaborate experiments carried out by Baron von Weber, 
api eonenenaaa on in your j l of the 25th March, 1870, 
and which quite accord with all my own experiences in this 
direction, we have thus an engine ploughing along always 
with 12 tons on each axle, but constantly increasing this to 
any weight up to as many tons per wheel, as against the 6} 
ton per axle, or under 3) tons per wheel of the Fairlie engine, 

j Noe cong of weight, and 

the principal weiglit 
being carried on the centre of each bogie, and chia, a. : " 
central between all the wheels (although it is inereased « little 
by the ion of the bogie itself), continues ag A the 
same under all circumstances of working, Will Mr. Evans 
say how much longer than three times the rails will last 
under these circumstances ? 


You will perceive, on carefully reading over this query of 














Nov. 18, 1870.]} 
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Mr. Evans's, that he has got somewhat demented about 


y- 
n rd to query nine, I find the auto; letter Mr. 
Beene Eodod Sous ane eltuan by me to's The, Rea gs, in 
Lima, South America, and .was not addressed to Mr. Evans; 
neither was it, I feel assured, sent to Mr. Evans to be made 
use Of in the way he has made use of it. This is only another 
instance of the rather unserupulous mode Mr. Evans adopts 


heavy work enal 
essential to careful worki 
“breathing places”—at stated intervals. Mr. Evans does 
not achieve very much out of this mare's-nest. 

To the 10th t teal that all who were invited attended. 
The experiments were made at the request of the Russian 
Commission. The latter part of this query contains ob- 
servations, which may be uttered with perfect impunity, re- 
garding all new plans. It is, I fancy, human natare to 


oppose doggedly all new schemes. Even if they emanated | — 


from heaven they would be opposed, and by none’ more so 
than those engaged in the pursuits for whose advantage the 
new schemes are inven Mr. Evans evidently under- 
stands human nature in this respect, and makes what he 
knows must be a safe shot. Instance the opposition 
ironmasters to Mr. Bessemer’s improvements. Yet who has 
benefitted more by his improvements than the ironmasters ? 
Also the opposition to Giffurd injeetor by locomotive 
engineers, Yet who has benefitted more by its introduc 
tion than locomotive engineers? I could multiply cases 
without end to prove that the more violent the opposition, 
the more intrinsic value there is in the invention opposed. 
One could say, with some security of being right in sayimg it, 
that the value of any new scheme is in direct proportion to 
the opposition its intreduetion meets with. 

To the 11th I say that from the great number of experi- 
ments I have made to determine train resistances, I have found 
that 10 Ib. per ton is the nearest and best average for trains on 
English lines, taking an average line with minimum curves 
of 1000 ft., and a speed of 10 miles an hour. I inélude in the 
10 lb. per ton all train resistances at this speed, and when 
it is considered that all kinds of stock get jumbled together 
into trains, it will be found to be rather over than under 
10 lb. per ton. I am, however, convinced from what I saw 
on the Reading Railway in America, that the train resistance 
with the bogie stock is nothing like so great as it is with us, 
else their engines could not do the duty they are represented 
to do, and that I saw them do. An American engine will, 
and does, really give out aforce of from 10 to 40 per cent. 
more than any of our English types of locemotives of the 
same cylinder power, that 1s, assuming the same resistances 
in each case; but as there eannot possibly be so great a 
difference in the two classes of engine {although I am quite 
satisfied there is a difference in favour of the American type), 
it follows so great a difference must be due to a reduction ‘in 
the train resistances. This was clearly exemplified in a paper 
on American rolling stock by the late Mr. Zerah Colburn, 
read before the Institution of Civil Engineers, which was, 
and still is, contrary to our English experience. 

With regard to the 12th question the cost of the Fairlie 
engines is about 10 per cent. less per horse power exerted 


than the ordinary engine and tender. 


The 13th was ‘evidently written as a } by some 
sporting indteiteal during the apogee of Mr. 
Evans from his office. 


The 14th you have definitely wiped out, and as to the 15th 
and last, I have only to say that Mr. Fvans has'‘evidentiy 
made good use of his time while engaged on mountain lines 
to get some dollars together. I am very glad of this, and 
would advise him to keep them. I regret to say my dollar 
arrangements are somewhat limited, and are barely sufficient 
at present to meet my requirements. I have no doubt if Mr. 
Evans had devoted five years of his life to introducing a new 
system requiring a heavy expenditure per annum he would 
be more chary of his dollars. But had I ever so many dollars 
to spare I question whether I should feel justified in having 
anything fw say to a man who dodges his results, and who 
believes so firmly in his own type of engine, which he thinks 
so immaculate that if an ange) from heaven told him he was 
wrong he would not be convinced. However, by-and-bye the 
“ Tarapaca” will be at work in Peru, where his pet engines 
are, and the comparative results of work done and fuel con- 
sumed for each ton of work done will at all events prove to 
others (I have no hope of Mr. Evans), how great and many 
are the advantages of the Fairlie type over anything yet 
produeed in the shape of locomotives. 

But why does Mr. Evans not to Taunton, Mass., and 
see a Fairlie engine built by Mr. W. Mason, as 1 have asked 
him to do? He can no doubt there have an opportunity of 
spending bis money with those who well understand Mr. 
Evans's mode of dodging experiments, and who will not 
object to ease him of a little of it. He can there back his 
pet engine against the “Janus,” and no doubt he will find 
those who are both able and willing to try a tilt with him. 

What has supprised me more than anything in Mr. Evans's 
letter is the bitter, I may say splenetic, tone which pervailes it. 

I have never seen Mr. Evans, have never crossed his path 
or trod om his toes to my knowledge. Then how account for 
this bitterness? Fair argument is all in order of course ; but 
when persona! animosity is introduced it becomes no longer 
argument nor deserving the a ogee 

This is not only my Fesair « . Evans's mode of dealing, 
but it is that also of the Convention of Master Mechanics 
(that is Locomotive Superintendénts) in America. It a 
that at the annual convention of the American way 
Master Mechanics’ Association, a similar institution to our 








ng—or, to uso the phrase quoted, . 


Institution of Mechanieal according to the report 
in the American Sohetp Atak Met Becta teed’ s Soph on 
the Fairlie, Engine of which the report states that the “ Con- 
vention veluasll 0 place Mr. Evans's paper upon the records 
because it was too personal.” 


auetrate Sie. rane’ etyle: “The fect i that Me: Foie 


corners, 
house.” (Listen to this, 
engines running round 


rden.) “ If Fairlie’s ‘Little Wonder’ k “AN, & 
e pp 


re trl with the Baldwin 
ives, he has in use now (meaning Peru), I will forfeit 
$5000 in gold and (he enys) I will give him as many orders 


as he can fill for five 
This looks amazingly like page= so much ontet I think 
it unnecessary to oceupy your valuable space with any more 
quotations, and will ca: shoes tela Laer with kind regards 
to Mr. Evans, and thanks to you for its insertion. 
I am Sir, your obedient Servant, 
Rowers F. Farnure. 


“ LOCOMOTIVE PERFORMANCES.” 
To tug Eprron or Exetneenine. 


Stx,—In 1855, while at Quebec, I drew up a report ad- 
dressed to the chief agent (Mr. Hodges) of the contraetors 
for the works and rolling stock of the Grand Trunk Railway 
of Canada, In this report I noted the influence of the bogie 
in mitigating the effect of bad roads; contrasted the working 
of engines so fitted with those up to that date delivered to 
the Grand Trunk Company, of the ordinary English (Crewe) 
type, and strongly recommended its adoption for the engi 
yet to be-supplied by the contractors. Up to that time a 
very general idea prevailed in England that “bogies” were 
serviceable chiefly for railways with bad curves. Very 
shortly after this report reached England, the recommenda- 
tions contained therein were carried out; and I have reason 
to know that the change was most satisfactory both to the 
Grand Trunk Company and to the contractors. In fact, I 
believe that sn all the single leading wheel en- 

ines previously: to that company were altered by 
te to the toni system. From this mag ha be inferred 
that I fully concur with Mr. Evans in the pos 8 he has 
pronounced in your issue of the } 1th inst. upon the bogie as 
applied in America. I have frequently felt surprise that it 
has not been more extensively used in this country, believin 
that American engines, as a rule, treat the “track” pai | 
more tenderly than English locomotives, and hence that a 
more general adoption of “ bogie” principles would greatly 
tend to diminish eost of maintenance of the so-called per- 
manent way. But this notion does not always commend 
itself to all engineers, even upon trial. Jn illustration 1 may 
mention that some years after the above date I recommended 
and sent out from England to Denmark a bogie to be fitted 
to one of the — on the then Royal Danish Kailway, 
since Prussianised. 

The superintendent of the line complained of the weight on 
the leading wheels of these engines as being too much for his 
light . The engines had been made at the Railway 
Foundry, Leeds (since vanished, alas! to the region of dim 
legends and distant memories), of the well-known type 
adopted by J. V. Gooeh, then of the Great Eastern Railway. 
I supposed that there could be no doubt of the advantage of 
the bogie in such ® ease, but the report which reached us in 
due course intimated that, though the bogie gave perfect 
satisfaction, yet the engineer was not ay “ges to recommend 
ite adoption for the other engines, as he did not see any such 
superiority in it as to justify the expense. Among other 
points, also, it was urged that the bogie used up more oil 
than the single leading axles; whereas our experience on the 
Grand Trunk had been often the very reverse. From this 
it is clear that even familiarity with the advantages of the 
bogie system does not lead in all cases to a desire for its 
universal adoption. Referring now to Mr. Evans's letter, I 
do not think that any line with gradients less steep than 1 in 
20 is entitled to the name of a “mountain railway,” but in 
these, and om all ordinary lines with stiff gradients and sharp 
curves, where heavy feud are to be drawn, the bogie in some 
shape or other must be introduced. In paring the 
American type of locomotive with the double bogie engine 
advocated by Mr. Fairlie, I do not see how the former can 
ptake so heavy a load as the latter, equal weights of engine 
and tender being supposed in each case, as in the Fairlie 
engine the whole weight is utilised, whereas (not to speak of 
the tender) whatever weight rests wpon the American bogie 
is lost for adhesion. On the other hand, in severe curves, it 
is possible that with the Ameriean engine there may be less 
damage to the road in consequence of the diminished leading 
wheel weight which I consider (eo far as regards maintenance 
of way) much better than perfeet equalisation ; and whether 
the utilisation of all the weight for adhesion will compensate 
in all eases for the extra cost and complication of two sets of 
gearing is a question on which diiference of opinion may 
fairly exist. 

We cannot, as you have pointed out, acecpt Mr. Evans's 
fi without modification, as any conclusive trials of 
the merit of different engines, especially in the absence of a 
recognised standard, must he made on the same road and at 
the tire, so as to avoid different states of wéather, I 
do not| know that any cortect conclusion can be arrived at 
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cost is doubled ; but the space also, 


cise knowledge of this “ constant,” that 
tured to write you, I connate express a hope that Mr. 
Fairlie may sce his way to take 7S oo’ hurled 
acroms the Atlantic by Be, wane, not ee 
of the thing”’ (the duys of chivalry are gone), but in the in- 


terest of locomotive and sound systems of construc- 
tion all over the 
Tam, obedient Servant, 
Worcester, Nov. 15, 1870, spy An ALBRAN DER. 





THE SCREW YACHT ARIEL, 
To tas Eptror or Exeisueaine. 
Sir,—I have just read your excellent 
steam yacht Ariel. Such practical 
give satisfaction to your numerous readers, hut there is one 
im t link wanting to complete the chain (I trust you 
wi ng pasty hye oy You give the speed of the 


engine, but you not give the particulars of the screw 
Wil ou kind cate 1A jot ah wonk’s Eseinuernina 
the diameter of the screw, the pitch, the number of blades, 
the area of each blade, 








RAILWAY GAUGES. 
To tus Eprror ov Exeineexine. 


Srz,—I have read with interest the articles in your 
valuable paper on this su and shall feel obliged if you 
inte thet pig fimgy myles 5 ayi 
iagrams in regard to the same. next page. 

1 enti ree in views that the broad gouges will 
PRS vr he aiseshh ber besiianss to the 4 India 
and other countries. It is therefore of great, importance 
that the farrow new y¢ be so arranged that a double 
pe lpr pale Bia ty emmgil es align. id oem egy 
with as little ex in extra 
be, done with a 2 ft. 9 in. 


‘ 
FF 
E 
i 


be 
he | veyed by railways. On the Festiniog Railway of 1 ft, 114 in. 


gauge, with trucks from 3 ft. 5 in. to 
Machinery required for the use of the quarries, including 
portable engines, boilers, &., are conveyed with ease. 

It will be seen from the diagrams, that horse boxes can be 
constructed for 4 2 ft. 9 in. gauge line to carry two horses and 
eattle tracks to carry five beasts, By the use of bogie 
trueks, the number carried is i to six horses and ten 
beasts with greater steadiness and comfort to the animals. 
Such eonstruction would be preferable upon any gauge. It 
will be observed, that novable irom fodiler troughs are attached 
to the cattle tracks, and the trucks 60 arranged, that somewhat 
more room is allowed for the beasts as they stand than is 
usually the case, Gheeren riers Se Ante oon Se sceriee 
with the man in of euinel Be compartusent 


ee ff 
before 











+ Mr. Brand's figures pedal this view of his mening 
from being taken.— Ep, E, 
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DESIGNS FOR NARROW GAUGE ROLLING STOCK. 


MR. C. E. SPOONER, C.E., PORTMADOC. 














as to the injury and loss sustained from overcrowding and 
want of food. 

In regard to the stability of rolling stock, the rn ay | 
ing diagrams show a comparison in this respect between the | 
1 it. 11) im. 2 ft. 9 in. and 4 ft. 8 in. gauges, assuming the | 
centre of gravity to be at the level of the seat in each carriage. 
On the 1 ft. 114 in. with a height above rail of 3 ft., the 
angle of stability is 354°. On the 2 ft. 9 in. with a height 
of 3 ft. 7 in. the angle is 41}*, and on the 4 ft. 8} in. gauge | 
with a height of 5 ft. 2 in. the angle is 49°. There has not yet 

m an instance of a Festiniog Railway carriage being | 
blown over though the line is in a country subject to severe 
storms, and the trains traverse very sharp curves which 
necessarily entail a considerable superelevation of the outer 
rail. it will thus be seen that im actual practice no fears 
need be entertained respecting the stability of the carriages 
used on a 2 ft. 9 in. gauge railway. With carriages on the 
4 ft. 8) in. gauge, the centre of gravity is often at a greater 
height in consequence of luggage placed on the top with the 
necessary covering, whereas it is intended that all luggage 
on the narrow gauge be placed in the vans. 

I am, Sir, yours faithfully, 
C. E. Spoons. 

Portmadoe, North Wales, November 10, 1870. 

Nots.—In the annexed engravings, 1 to 11 refer to 
stock for a 2 ft. 9in. gauge line. Figs. 1, 2, and 3, represent 
a bogie horse box for six horses; Figs. 4 and 5 a bogie cattle 
truck for ten beaste; Figs. 6,7, and 9 a horse box for two 
horses ; and Figs. 8, 10, and 11, a cattle truck for five beasts. 
The remaining figures show the relative stability of the 
passenger stock on lines of different ga Fig. 12 showing 
a carnage on the Festiniog Railway, 1 ft. 114 in. gauge; 
Fig. 13 « carriage on the 2ft. 9in. gauge; and Fig. 14 
carriage on the 4 ft. 44 in. gauge. 
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ENGINES OF SS. “KIRKSTALL.” 
CONSTRUCTED BY MESSRS. ALLIBON AND NOYES, ENGINEERS, NORTHFLEET. 





A FoRTNIGHT since we gave a description of the screw 
steamship Kirkstall, of 500 tons burthen, together with 


particulars of her trial trip. We then promised t» give en- | 
gravings of her engines—her boilers having been previously 


illustrated by us—which promise we now fulfil. These 
engines are on the compound principle, and are arranged | 
on a plan patented by Mr. George Allibon, of the firm of | 
Allibon and Noyes, who built and engined the vessel in 
their yard at Northfleet. In these engines Mr. Allibon has 
cast the smaller cylinder in one piece with the cover of the 
larger cylinder, and regulated the direction of motion and the 
amount of steam admitted to both the cylinders by means 
of the slide valve of the smaller cylinder only, through the 
eccentrics and inverted link motion. The slide valve of 
the larger cylinder has a fixed amount of travel imparted 
to it by an eccentric, which is loose upon the crank shaft, 
and which is driven by lugs fixed to the shaft in the proper | 
positions for backward and ferward motion. The large | 
slide valve is independent of the eccentrics and link motion | 
employed for working the small slide valve, the steam being 
admitted to it, and following the larger piston, throughout 
the entire length of the stroke, 

The general design and details of the Kirkstall’s engines 
will be seen from our double-page engraving, of which 
Fig. 1 shows a sectional side elevation, Fig. 2 is a front | 
view, half in section and half in elevation, and Fig. 3 is an 
end elevation showing the feed pumps, starting gear, &c., | 
whilst Fig. 4, on the present page, is a plan of the engines. | 
Upon referring to Fig. 1, it will be observed that the piston | 
rod of the small cylinder is carried upwards through the | 
cylinder cover to a crosshead which carries two other piston 
rods, by means of which it is connected with the large | 
piston. The two side rods work through glands in the 
annular portion of the top cover of the largecylinder. The 
exhaust passage of the small cylinder is connected to the 
valve chest of the larger cylinder by a connecting pipe, the | 
position of which is shown by the plan, Fig. 4. The small | 
cylinder is 12} in. in diameter, and the large one 33 in., 
with a 24in. stroke; the piston rods are of steel. The | 
engines are of 70 horse power, nominal, and working up 
to 350 horse power; on the trial trip of the vessel they | 
indicated 320 horse power. / 

The slides of the large cylinders are, as we have stated, | 
worked by a single pair of eccentrics on the main shaft. | 
The small cylinders have four eccentrics connected with | 
link motion of the “stationary link” type. The engines are 
handled by a small hand wheel, and the manual power 
required to start, reverse, or stop them is very small, from 
the circumstance of the operations being confined to the | 
slide valve of the smaller and high-pressure cylinder | 
only, instead of having to operate the lazge slide valve of | 
the larger cylinder, or the slide valves of both cylinders. | 
Thus the steam, as exhausted from the smaller cylinder, is 





| with damages for loss entailed upon the plantiff by delay. 





admitted to the larger cylinder, nearly throughout the whole 
ef the stroke of the piston, by means of a slide valve 
having a fixed or definite travel, and not subject to being 
changed, while the amount of cut-off in the small cylinder 
is regulated by means of the link motion. The simple 
method adopted by Mr. Allibon for operating the slide 
valves, of varying the degree of expansion, and of reversing 
the engines, is a valuable and prominent featare in these 
engines. From the arrangement of the cylinders adopted, 
it will be seen that all the glands are accessible, and there 


| is no direct communication by which the vacuum can be 
| impaired or destroyed by leakage of steam from the high- 


pressure cylinder. The low-pressure cylinder is steam- 
jacketted around its circumference, and the hollowed or 
chambered covers at both top and bottom are in free com- 


| munication with the steam boiler. On the whole, beth the 


construction and working of the Kirkstall’s engines are 
most satisfactory, and are highly creditable to their de- 
signers and builders. 








Dratyace 18 Canapda.—Some drainage works are now on 
hand in the county of Russell in the Canadian province of 
Ontario. Mr. Kingsford is the engineer 





Rartway Lrasiuity ror Detays.—An important decision 
was given by the Court of Exchequer on the 3rd instant in 
an action brought by the holder of a season ticket issued by 
the Great Eastern Railway Company to recover the expenses 
incurred by hiring a special train in default of the company’s 
starting a train on their line at the time specified, comet 


“ 


The defendants relied on the fact that there was a printed 
potice sm Cine hele ee Se ene eee nea 
that the company would not guarantee the time of starting 


of wong: Ase on their they 
may perhaps be less di trifle with the time and 
temper of the public. rg who Rage oh ao 
cleared up is the position in the holder of a single- 


: 
i 
Ht 


—e It 


into by the company is more recent, and fewer 


| 


| can therefore be allowed to count as “ accidents,” 





to give to the cable a continuous sheathing of 
in 


thin copper, lead, or steel, this sheathing being applied 
side the ordinary outside protecting wires, and thus amongst 
the 


Adelphi, patents the admirable valves for steam and other 
pumps, &c., illustrated by us on pages 120 and 192 of the 
present volume. 

(No. 8497, 64.) John Smith, of Carshalton, and Thomas 
Eastwood, of Lambeth, patent the use of a straight bar 
link in place of the usual curved slotted link in link motions. 
There is nothing new in the proposal to use a solid bar link ~ 
working through a box fitted with adjustable fitting pieces, 
and the substitution of the straight for the curved link, 
without the addition of any arrangement to compensate for 
the errors the use of the straight link iavolves, is certainly 
not a thing to be commended. 

(No. 8499, 1s.) John Charles Wilson, of 26, Martin’s- 
lane, Cannon-street, patents a form of rotary engine, which 
appears to be neither better nor worse than many other 
engines of a similar class which have preceded it. 

(No. 38501, 84.) Joshua Jeavons, of the Atlas Works, 
Sheffield, patents particular modes of forming piles for the 
production of armour plates, We may have something 
further to say of these plans on a future occasion. 

(No. 3504, 2s.) Thomas Russell Crampton, of Great 
George-street, patents various arrangements for burning 
powdered fuel. Of these important plans we have already 
spoken on several occasions in this journal, and we intend 
shortly to describe them more fully. 

(No. 3507, 10d.) John Boyd, of Glasgow, patents im- 

provements in machinery for winding yarn upon conical 
surfaces, these consisting in so shaping certain wheels 
in the train of the winding machinery, that the winding 
spindles may have given to them the varying velocity 
necessary to draw the yarn at a practically uniform rate 
while winding it up and down the conical surface of the 
pirn. 
(No. 8511, 104.) Stephen Alley, of Glasgow, patents, 
as a communication from John King, of Chili, arrangements 
of floating breakwaters, which may be described as iron or 
wooden structures, having a vertical side seawards and 
enclosing air-chambers having sufficient capacity to float 
them. These structures are to be secured in position by 
anchors. 

(No. 3517, 64.) Abraham Ripley, of 34, West-square, 
St. George’s-road, Southwark, and John Wormald, of 103, 
Blackfriars-road, patent their admirable pipe wrench, 
which is no doubt already known to a number of our 


readers. This useful contrivance, which is undoubtedly the 
most simple and effective pipe wrench we have seen, is shown 
by the annexed sketch. 

No, 3520, 84.) Samuel Chatwood and James Crompton, 
of ton-le-Moors, patent an ingenious self-acting escape 
valve for drawing off water from steam pipes. We intend 
to iMustrate this contrivance shortly. 

(No. 3621, 64.) Jonathan Law Booth, of Rochester, U.5., 
patents making rails in two parts, namely, a cap and base, 
and uniting these parts by passing the rails through a rolling 
or compressing machine which sets the lips of the caps 
closely under the wedging sides of the base. We have 
strong doubts as to the value of rails so made. 

(No. 3538, 64.) Charlies Vavin, of 82, Boulevart St 
Germain, Paris, patents the machine for separating iron and 
brass filings, &c., which we illustrated and described on 
page 2720 four last volume. 

(No. 3545, 8d.) “Mathias Kolb, of New York, patents 
placing the old archimedean screw in a cyliadrical 
casing open at both ends and ly submerging it, the 
number of turns made by the thread of the screw being 
regulated by the amount, of immersion. This is not a hopeful 


(No. 8568, 64.) Jol Fisher Alexander, of New Yost, 
patents an “undalati ag propeller,” thie consisting of a 
flat blade enclosed in a submerged casing open at both 
ends, the extremities of: the blade being to cranks on 
« longitudinal shaft wi thin the vessel. The cranks are placed 
at angles to each other, 6 that they impart an 

movement. to the blade. This arrangement of 
propeller is practical ly identical with one which attracted 
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some attention im this country about eighteen or twenty 
years-ago; in the case of the older covtrivance, however, 
the motion was given to the blade in a some- 
what more simple manner than Mr, Alexander proposes to 
employ. 


WIRE ROPE BRIDGES. 

Atthe meeting of the Institation of Mechanical Engineers: 
held at Birmingham on the 10th inst., a paper was read en- 
titled “ Description of a Wire-Rope Bridge, at Landore Steel 
Works, for conveying ials across a Navigable Stream,” 
by Mr. William Hackney, of Swansea. This bridge has 
been erected as an inexpensive means of removing the spoil 
from excavations made in carrying out an extension of the 
Landore Siemens Steel Works, near Swansea, and depositing 
it on the low marshy ground at the other side of a navigable 
stream, which rans by the side of the works; and it wasa 
necessary condition that any structure thrown across the 
stream should be arranged so as not to interfere with the 
passage of vessels. The bridge is constructed of a pair of 
steel wire ropes, stretched alongside each other across the 

and sloping downwards from the higher bank on 
which the works are situated, to the lower ground on the op- 
posite side, where the spoil is deposited. On each rope 
travels a runner, or carriage mounted on a pair of 
grooved wheels, from whieh the trucks are suspended by 
chains; and the two ranners are connected together by an 
endless wire cord ing round a pulley on each bank, so 
that the loaded truck running down from the higher bank 
on one of the ropes draws up an empty truck from the lower 
bank on the other rope, the inclination of the ropes being 
eufficient for this purpose : the speed is regulated if necessary 
by « brake upon the cord pulley. The ropes are strained 
over abutments on either bank, and attached by chains to 
anchorages in the ground ; and in order to admit of the pas- 
sage of vessels in the stream, the abutment on the upper 
bank is constructed of a timber framing mounted on wheels, 
which can be run forwards through a sufficient distance to 


allow of the wire ropes being lowered to the bottom of the | 


bec of the stream, so th@t the whole bridge is then completely 
out of the way of passing vessels. For raising the bridge 
again, the movable abutment is drawn backwards by a hand- 
winch, until the ropes are hauled up nearly tight; the hau!- 
ing chains are then booked to the anchorages by screw coup- 
lings, by which the ropes are finally tightened up, and the 
hand-winch is thus relieved from all strain during the work- 
ing of the bridge. In this way the bridge is raised into its 
working position in the course of a few minutes by a couple 
of men at the upper end. Owing to the curve in which the 
wire ropes hang, their inclination is steepest close to the 
upper bank, thus retarding the speed of both trucks as they 
approach the landings on either bank, and serving generally 
to stop them without the use of the brake. This bridge has 
now been in constant use for several months, and has proved 


very satisfactory for the special purpose for which it was 
designed. 





AERO-STEAM ENGINES. 

At the meeting of the Institution of Mechanical En- 
gineers, held at Birmingham on the 10th inst., the first paper 
read was “On the Warso Aéro-Steam Engine,” by Mr. 
Richard Eaton, of Nottingham, communicated through Mr. 
George Fowler. The principle of this engine consists in in- 
jecting « continuous supply of heated air into the bottom of 
the boiler, whereby the water in the boiler is kept in a con- 
stant state of agitation throughout ; and the result is found 
to he that the ration of steam is rendered more rapid, 
with consi economy in the fuel consumed, while in- 
crustation in the boiler and priming are prevented. The air, 
compressed to the boiler pressure by an air pump driven by 
the engine or by a separate donkey engine, is conveyed to 
the boiler through a set of heating pipes fixed in the boiler 
flues, and is thus heated to a temperature of about 600° Fahr. 
by heat which would otherwise escape to the chimney as 
waste; and it enters the boiler through a pipe extending 
along the entire length of the bottom of the Tater, and per- 
forated on the ide with a series of small holes for dis- 
tribating the air t ut the water in the boiler. The 
quantity of air inj ean be varied as desired, but the prc 
portion found most suitable generally is 12 per cent. of the 
steam generated, the combined air and steam passing off 
to the engine. The plan bas been tried principally with 
bon-condensing engi at present ; but the effect upon the 
vacuum in a engines is found to be a diminution 
of not more than 2/b.in the vaeuum otherwise obtained 
with steam alone. An important result of the employment 
of air in this manner is the entire prevention of incrustation 
in the boiler; and this result has been fully established by 
the experience of the boilers worked on this plan. Com- 
parative trials have been made fora length of time with 
stationary boilers fed with water containing a large amount 
of deposit, and also with marine boilers ; and in every instance 
there has been an entire freedom from incrustation, while 
similar boilers working under the same circumstances, but 
without the air injection, have become seriously incrusted 
with earthy or saline deposit, requiring frequent cleaning out. 
Another important adv found to attend the use of the 
air injection is the prevention of priming ; so completely is 
this prevented, that marine boilers working at high pressure 
are, with the air injection, worked at a considerably higher 
pressure of steam, and with a consequent higher speed of 
the engines, than is practicable without the air injection 
on account of priming. The heated air injected into the 
botler has, moreover, a direct evaporative action upon the 
water, equivalent to an increase of heating surface in the 
boler ; and this increase has an extra efficiency from the cir- 
cumstance of the air being in direct eontact with the water, 
instead of the heat being communicated through the medium 
of imperfectly-conducting meta! plates. 





RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, Sept, T870. 


As we are now approaching the end of the hot. season, 
and the hour for work is at hand, engineers begin to 


wonder whether it is intended to commence any of the rafl- | 


way and canal projects which are so numerous on 

whether these works are tbe further 

projects are to be u 

considerable activity preparation 

and it is now to be buped that the same "#i 

be directed to the actual construction of works. 

in all parts, have had so much of paper projects of late 
sears, that they begin to weary of them and to long for 
return of the old dayg of activity, when Works 

as if by magic und@r one’s eve. Many of the ia 

have commented st strange face that in days 
depression <i ing matters, the Goverdment cannot 
succeed im getting the required number of young engineers, 
as they @agnot understand how it is that forty junior 
appointments were lately offered to ¢ in London, }? 
only FR ee) yr who came up tothe Government 
standard be obtained. Some attribats 

the insuffieiency of the appointments, pige eo pay and 
position, t@ attract good men—others to the rumeurs of dis- 
content which have found their way home fromthe pioneers 
of previous years, and some to the dissatisfaction-which 
would ag to exist among the civil enzineers of the 
D.P.W. Indian Daily News writes ; “ We do not think 
that the Pablic Works Department attracts the rising talent 
of the engineering profession, foreif theoffer of forty ap- 
pointments only brought thifteen qualified- candidates to 
the scratch, there must, we fear, he a fault somewhere. 
That the profession is over-stocked at home is now a note- 
rious faet, and it is strange in the face of such a fact that a 
supply of young engineers cannot be obtained for India.” 
It arrives at the conclusion that the system of open com- 
petition, which it states is now past cure, did not get fair 
play, and it adds that “a reference to the so-called Grada- 
tion List of the Public Works Department will show not 
only that there is no fixed rule of promotion, but rather 





that the young competitors, as years rup on, get often | the 


lower and lower. During 1868-69, thirty-three officers of | i 
the Indian staff corpa, or of European regiments, have been 
placed over the heads of the competitors in. the same list. 
Ensign E , 58th Foot, for instance, is placed ‘over a 
dozen gentlemen of the service.” 

The Pioneer, which is always well informed, expresses its 
belief that the competitive examination which lately took 
ploce in London will be the last. How the service is in 
future to be supplied with junior engineers (the class of men 
who are ba/ly wanted in India) remains to be seen. 


as the source from which the supply will be derived, but if 
it is eonducted on the same strange principle as the civil 
engineering colleges in India, where civil engineers are not 
included amongst the instructors, it ‘» 
advantage will be derived from the change. 





: ne on moments they 
Some speak of the proposed new civil engineering college | great works, and ou 


ads of the Department of Public Works. 
say, “we will i 


” 


tl 





perience an g : procure 
to be feared that no | indent from home. And the prospects brighten and the en- 
— are very glad, and my among themselves now at last 
stg rt : ha GST | we will retrieve the name 
Before dismissing the subject of junior engineers, the the heads of the d ob wate 


our Fa gee in India; and 
eebly and seem as though 


writer of these notes must in all fairness add, that from his : : : 
experience he believes that, although the young civilians do meds! rete gh by he demon of meer en og 
not start in India with the same advantage as their military | their ears, “ Estimates, Suan Specifieations.”” io teem 
brethren, yet that energy, application, and steady perse- | words their madness seizes on them, and they shout and 
verance, as a rule, insure early advancement, and ultimately | rave, “ We will have Baboos to prepare our projects, our 


a good position in the Department of Public Works, and he | forms and estimates; we will have no engineers, 


"and they 


would further add that he has often been surprised at the | laugh with horrid agian. How can men trained to science, 


responsible and honourable positions occupied (and always, 


practical men, whose 


ves have been passed on works, and 





ay he has seen, well filled) by young engineers who | studying their profession, pre our ts which Bab 
so far as ) by young eng and they all shout 


few years back. 


same to this country under the competitive system but a | *!one can expound to us? 
- e - ° P 7 for us, and they send circulars to the engi 


nigh break their hearts, and 


gineers which w 
tell them they must be- 


The subjoined letter, addressed to the Editor of the| 2. Bahoos. or they will be disqualified for the Public 


Pioneer, will be read with interest as bearing upon this| Wis and the Royal Engineers are very 
they are sorry for the madness of their brothers, and 
No. 1. are kind and say nothing, and strive with all their hearts 


subject: 


Sir—In your issue of the 22nd instant, you tell us that for | to become good Baboos ; but the elders of the Civil Engineers 


che forty a aw eigr o as Civil Engineers in the Depart- | and men of experience are v 
orks sixty-seven young men competed, and | they make no complaint. 
or, in other | service, we will do the will of our masters, how can we 


ment Public 
that out of that number only thirteen 


wrath, but in their wisdom 
y say: “We have taken 


words, that the Secretary of State wanted forty young engi- | test? Do we not know they are mad?” But the poor little 
neers and he only succeeded in getting thirteen, whose quali- engineers from home, who Thad looked to making a name 


fications came up to the 
inferences whieh 
that an inferior class of men 


uired standard. There are three | for themselves, and had other and more honourable thoughts 
may be drawn from the above facts; Ist, | than mere money; their case is sad indeed, their prospects 
ted themselves as candi-| are crushed, but they are young and full of hope, and they 


dates ; 2nd, that they may have been average practical men, | believe there arise i E reist 
but that they didnot prepare for this altogether theoretical charaill eauaed evthoretaad: tibesiees, one teapmp hee 
examination; and 3rd, that the standard vernment i8 | eome engineers and no | Baboos. these though 

too high for the average education of young engineers. Now, only for the come... ee men — 


sir, if we take it for granted that the first inference is 
correet, the conclusion we must arrive at is that the well- 
educated class of young civil engineers do not eonsider these 
appointments worth competing tor, and if we take the second 








Tar Inrervatronan Exutettron oy 1871—The days 


named for the reception of the different classes of objects are 
as follows: Machinery, Feb. 1, 2, 8, and 4; scientific in- 


we must arrive at the same eonclusion, for if young engineers 
are ventions, Feb. Gand 7; educational works 


feel great anxiety to obtain those appointments they would 


oat eapenen 
ttery and raw materials, Feb. 10 and 11; 


make it their business to undergo (to make use of an expression | Feb. 8 and 9; po 
; i - ) the ing, | woollen and worsted fabrics and raw materials, Feb. 13 and 





very applicable to the 
to prepare them for this exami: 


ination, which is supposed to 14; sculpture, not applied to works of utility, Feb, 15 


to works of utility, Feb. 17; 


test whether they are likely to make engineers and | and 16; paintings, applied 
: oe to works of utility, Feb. 18 and 20; en- 


useful public servants in India or not. 


regards the last, | sculpt 


ure, appli 


experience proves that men are not easily deterred from the | graving, !i hy, h Feb. 21; architec- 
ree eng retype, By 


attem pt te reach the highest standard of.education if the prize 
offered is sufficiently tempting. 

It is strange that, after so many examples of failure, the 
ng college “Condon, did tot ty the of 
’ ge at id not ex 
a class of appointments 4 conpultion, ot that 
did not follow the example of our leading English 





deciding on establishing a civil engineer- | mosaics, 


Feb. 24 
sti i “ 
and 28. The offices of Com 
Kensington-gore, Loudon, W 
_ B.E., secretary. 


. and eb. 22; ta i 
brviderioa, ei, Feb. 23; designs for ail Linds of 
actures, ; copies of ‘pictures, 
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‘ENGINEERING. 


FRIDAY, NOVEMBER 18, 1870. 


TECHNICAL EDUCATION. 


Tue Institution of Civil Engineers has signalised 
the commencement of its present Session by the 
publication of a Memoir, which will always take a 
prominent position in its Z'ransactions. At is not 
often that the representative Association of the 
profession departs from the stereot course laid 
down by its founders long before it became incor- 
porated by Charter in 1828 as an Institution for 
promoting the general advancement of Mechanical 
Seience, and more particularly of those branches of | i 
knowledge pertaining to the profession of the Civil 
Engineer. Bu t. when oecasion arises for the Insti- 
tution to go os its regular routine, and to acce . 
any labour and responsibility for the welfare of t 
profession, it is never found wanting in sastniinal 
its self-assumed task. It is, therefore, almost a 
matter of course that the Memoir upon the educa- 
tion and status of Civil Engineers, in the United 
Kingdom and abroad, should be a work perfect 
and exhaustive, one that will become a standard 
authority, and will prove of more value than all that 
has been hitherto said and written upon the subject 
of Technical Education. 

For some years this important question has been 
brought prominently betor ore the public; it arose 
from the Delief that England was rapidly losing not 
only her leading position as an engineering nation, 
but also her share of manufacturing trade ; that she 
who had taught so much to the rest of Europe, 
was being fast beaten by her pupils. It was as- 
serted that this decadence was owing to ae ie su- 
perior education of engineers ab and that 
there remained no choice for us, if we desired—not 
to maintain our pre-eminence, for that had passed 
—but to hold our own, to effect a radical change in 
our system of professional.training which should 
place us on a level with our Continental com- 


petitors, 
gpod ground for alarm is 














That there was, and is, 
undeniable, but it is slants true that much more 
aaey: was manifested than the circumstances war- 

for in comparing the striking differences of 
the systems existing in rete pe on the Con- 
tinent, the theoretical of the latter were 
exaggerated, and the practical value of our own 


Vignoles i in iar his really Jenkin; tasfr 1868, de 

Professor Fleeming rene 76 too, Carlee yg eet were in 
detail upon the matter. of T 
before University of Edin sighs ad dda ee Mr. Seott 
Russell's book .on ** Systematic Edu- 
eation for the People,” re ee brings 
forward in a vivid contrast the differences between 
the Continental and the English systems. We 
might refer to many other standard opinions and 
authorities upon this: matter, but with Memoir 


| of the Institution before us, there is no oceasion for 


so doing; facts, as they exist, are there officially and 
minutely stated. The statistics are provi and 
it remains for us to deduce our results. 

‘The recognised training of engineers, as practised 
at home and abroad, may be divided into three 
systems—our own, that pursued the Conti- 
nent, and the general routine of the United States. 
Circumstances, political and social, have dictated 
these systems in —_ case, and a little considera- 
tion will show that foreign taken rant its - 
tirety would be. totally Inst plicabie to home 


teresta. 
In the United States a freedom of 


Bd 
309 | action leaves a man at liberty to pursue such a course 


as seems to him best, and, as a rule, he a 


1/ natural power of adaptation to the requirements of 


the moment. Results accomplished are the real 


371 | test of capacity, and college training has often to 
373 | give way to natural capability, if the latter prove 
trammels 


as useful as the former. Conventional 
are, to a great extent, ignored, and this is a ne- 
== | cessity dictated by the great engineering require- 
ments of the country, which are especially favour- 
able for bringing the best man to the front. It is just 
this element of necessity which has trained so many 
American engineers im @ rough practical school, and 
it has also taught them the mecessity of profiting 
by all the experience of the more polished engi- 
neers of Europe. But, for all this, the United 
States possess admirable professional 
Harvard University and the Rennselaer Poly. 
technic are instances of these ; and all of them have 
turned out men who are doing their country good 
service in every branch of the profession. 
It is difficult to conceive a greater contrast than 
exists between this absolute »freedom' of action, 
which not only permits any to call himself 
engineer, but which will accord full justice to merit, 
pendent of antecedent training, and the systems 
death on the Continent, whieh almost in every | anothe 
case place the profession under the paternal care of 
the State, and provide the finest means for perfect 
training. With ourselves, the ession is en- 
tirely independent of the Government, and there 
are no official schools for the teaching of engineers ; 
but on the one hand American license is restricted by 
professional conservancy, and on the other, the abe | the 
sence of State interference, gives all due facility for 
the advancement of any engineer, merit being alone 
the theoretical measure of success. 
In commenting u the different systems of 
training Sotho te in France and En F 
—— Fiachat, than whom no better authority can 
be cited, writes as follows: ‘‘ Will then the whole 
organisation, administrative and industrial, of the 
——— of the —— in France, uce as 
ertile results Dang as Ai cna gg wp doen as that which 
has taken place absence of all 
cdleleh sapebion, god ot all Government sanction, 
either in instruction or diploma? _ It is difficult. to 
believe so ; to be useful a profession ought to follow 
social wants, to modify itself to them, to 
transform and adapt itself, in aw to their in- 
terests of activity and well being. On the contrary, 
the iar q re ep ag bn i ar “8 ar 
tional, immobility in legal and official forms. 
“ Experience in default of reasoning would tend 
then to demonstrate that if it is the duty of Govern- 


away wp yrtienrig ol 


M. | railway, these 


brought up, while the absence of all official team- 
mels encourages a spirit of enterprise and advance- 
ment, incompatible with the more narrow influences 
of State education. 


eers. 
Ve could imagine that we are writing of India, 


not of France, for there also the same spirit of 
rivalry exists, the same inequality of chances of 
promotion and subatantial benef but not the 
same conviction itary engineers 

the knowledge, either practical or S thenatiods af 
their less fortunate fellow-workers, 

We shall next week return to the Memoir of the 
Institution, not so much with the object of gene- 
ralising upon its contents as with the intention of 


the|review-ng in detail the valuable information it 


contains, 


NARROW GAUGE ROLLING STOCK. 


Art the present time, when the advantages and 
disadvantages of narrow gauge railways are attract- 
ing so muuch altenti@n;tematioenal ur readers wil 
fom i. C. E, Spooner, wich we lah on 
C. E, Spooner, which pot cen Ba on 
r page of the mt issue. As 
of the celebrated Railway, Mr. ‘je 
has had much Snambeune tthe practical working 
of a line of extremely narrow gauge, and as he ia, 
moreover, well known to be an earnest advocate 
for the construction of railways of a much narrower 
we erga. his remarks on 
bject are well w y of attention. 
Tn | Meh letter just ‘etuaed to, Mr. Spooner deals 
cipally with the rolling stock for a line of 2 ft. 
Se seands aol d he has forwarded vs a series of 
designs for cattle trucks and horse-boxes for such a 
designs (which we ps aren 
364) being no doubt intended as a reply to the 
jections made by us to the 2 ft. 9in. —— 
article on “ way Gauges” which 
page 299 of our number for the Zist ult, In the 
article just mentioned, we stated that a gauge of 
2 ft. Vin. was not, in our opinion, sufficiently wide 
for the convenient conveyance of horses artil- 
lery, and that the horse-boxes which would have to 
be used on it would not have the amonnt of lateral 
stability. which it is desirable railway vehicles should 
We have carefully examined Mr. 
Senin en acias eee 
best which could be done 
eee peel acta menien tae 
stock he proposes possesses such qualities as 
induce oto modify the opinion we have jst ex- 





ee ee Sal amend at pressed. 








system unduly depeesiiten, Nevertheless, the fact 
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carried on a pair of four-wheeled bogies. The first- 
i horse-box is intended for two horses, and 

as the width of the vehicle has been mace 6 ft. 6 in., 
and the length of that portion devoted to the horses 
© ft. 2 in., there is ample accommodation for the 
imais as far as floor areais concerned. The height 

the floor above rail, however, is about 2 ft. 4 in., 


total height of the vehicle is 9 ft., there} sign 


t of ibut about 6 ft. 7 in. at 
the sides, heights which are 
e safe conveyance of horses. 
r the horse-box has a 
square feet, and if we take 
the vehicle loaded as 4 tons we shall 
find by a simple calculation that the pressure of 
wind on the side just capable of balancing the right- 
ing moment due to weight would be about 
28 ib. per square foot. The vehicle is, however, as 
we have said, deficient in height, and if we increase 
the latter dimension to7 ft. inside at the sides—a mode- 
rate height for a horse-box—the side area will be- 
come 116 square feet, while the centre of pressure 
will be raised from a point 5 ft. 3 im. to one 
5 ft. 9 in. above rail level, and the wind pressure 
required to just overcome the righting moment 
due to the weight will then be found to be but 
about 184 Ib. per square foot. Even if the weight 
of the vehicle and its load be increased to 5 tons, 
the pressure of wind required to just overcome its 
stability would be but about 234 Ib. per square foot. 
These calculations are all made on the supposition 
that the horse-box is fully loaded ; if it was empty, 
or if it contained but one horse, and that horse 
happened to be {o leeward, the resistance would be 
considerably diminished. 

Turning now to the horse-box carried on a pair 
of bogies, we find that in this also Mr. Spooner has 
given ample floor area for the six horses he pro- 
poses to carry, and besides this he has also made 
the height almost as great as we have stated it to 
be necessary, the heights inside, at the sides and 
centre being about 6 ft. 9 in. and 7 ft. 2 in. re- 
spectively. As the height of the vehicle is but 
8 ft. 6 in. from rail level to top, this increased 
height inside has to be obtained by lowering the 
floor, and this latter has been placed but 1 ft. 3 in. 
above the rails for all that portion of the length of 
the vehicle to be occupied by the horses. At the 
ends, however, the floor level has been raised to 
obtain room for the bogies as shown. Of course by 
the adoption of this arrangement the centre of 
gravity of the vehicle has been kept very low, as 
has also the centre of = rege of the wind on the 
side area, and the stability of the horse-box has 
heen correspondingly increased ; but, on the other 
hand, the arrangement involves certain practical 
difficulties of construction which we do not see the 
way to satisfactorily overcome. Thus the total 
length of the body of the vehicle is 40 ft. 4in., and 
the distance from centre to centre of bogies 34 ft. 
4in., and this great length between the points of 
support will evidently necessitate the employment 
of a strong longitudinal framing to prevent sagging. 
The sides of the central portion of the vehicle being 
each practically cut away at two points by openings 
for the doors, it follows that they cannot be de- 
pended upon for giving the required rigidity, and 
this must consequently be obtained solely by giving 
sufficient strength to the under framing. But here 
comes the difficulty; the floor being but 15 in. 
above rail level, there is but a depth of 9 in. or so 
available for the framing, and we must confess that 
we do not see how within |this depth a framing of 
the necessary strength could be constructed with- 
out employing a quantity of material quite out of 
— in the light class of rolling stock to which the 

orse- box we are considering is supposed to belong. 
it must be remembered in considering this matter 
that the framing not only has to form a girder over 
34 ft. long, ing the horses occupying the 
central portion the vehicle, but it de has to 
withstand the combined compressive and bending 
strains due to the action of the buffers, the centre 
line of the latter being about 6in. above the floor 
level, In shunting a long train the strains to which 
the f of ahorse-box like Mr. Spooner's would 
be eupesed could be very severe. ; 

There is also another objection to this bogie 
horse-box, and that is that it carries too many 
horses. In the event of cavalry or artillery having 
to be transported it would no doubt be convenient 
to carry six horses in one vehicle, but in ordinary 

horses often have to be con- 
veyed, the use of bogie horses-boxes would lead to 
the dragging about of a very large percentage of 
unpaying load. Such a horse-box as that designed 





to say we have objections to make. 

in both wagons Mr. Spooner 
intends the beasts to stand transversely (as shown 
in the end view, Fig. 10, page 364), and he has 
adopted the outeide width of 6ft. Gin. for his 
vehicles with a view of enabling this method of 
stowage to beused, Now 6 ft. 6 in. is, we consider, 
an extreme width for wagons intended to run on 
such a narrow gauge as 2 ft. 9in., and to carry such 
an unstable cargo as cattle ; but for the nt we 
will allow that such a width is permissible. Even 
with this extreme width, however, the clear width 
inside is but 6 ft., and to enable cattle to be carried 
in this width Mr. Spooner has been compelled to 
keep down. the height of the sides of his wagons 
to 3ft., thus leaving, in the case of the four- 
wheeled wagon, a space of about 2 ft. 4in., and in 
the case of the bogie wagon a space of about 2 ft. 
8 in. between the tops of the doors and the cant- 
rail, through which the cattle can place their heads, 
as shown. Now, all raitway men who have had 
experience on lines carrying large quantities of 
cattle will well know that beasts could not be safely 
transported in trucks constructed in this way. The 
smaller and more active beasts would be con- 
tinually making escapades through the side open- 
ings, as we have ourselves known them to do 
through much smaller openings situated more 
than afoot higher above the floor level. Again the 
height from the floor level to the underside of the 
cant-rail is in the case of the four-wheeled wagon 
but about 5 ft. 4 in., and this height is so cramped 
that with many kinds of cattle there would be 
very great difficulty in loading the wagons at 
all. In the case of thc bogie wagon the height is 
greater, namely, about 56 ft. 8 in., and so far it is 
better for loading, but the sides being necessarily 
kept down to about 3 ft. in height, there results a 
larger opening for the escape of the cattle. Another 
point worth considering is that one of Mr. Spooner’s 
wagons when loaded would measure quite 8 ft. wide 
from outside to outside of the heads of the cattle, 
and thusthe widths of tunnels, &c., required to permit 
it to pass would be as great as would be necessary 
for vehicles adapted for a much wider gauge. 

We may remark here that the general system of 
construction of the bogie cattle wagon is similar to 
that of the bogie horse-box, and the height from 
rail to floor is also the same in the two cases. in- 
asmuch, however, as the cattle wagon is somewhat 
shorter than the horse-box, and as, moreover, the 
sides are less cut away near the middle of its length 
there would be rather less difficulty in obtaining 
the necessary rigidity of framing in the former than 
in the latter instance. Even in the case of the 
cattle wagon, however, we fear that a frame of the 
necessary strength would be extremely heavy. 

The comparative diagrams furnished by Mr. 
Spooner, showing the stability of carriages of lines 
of 1 ft. 1l}in., 2 ft. 9in., and 4ft. 8} in. gauge, 
om ont will be regarded with much interest, 
and they afford, moreover, much food for discus- 
sion. The subject to which they relate, however, 
is of too great importance to be dealt with briefly 
at the vt g of an article like the present, and we 
must therefore leave it until next week, when we 
hope to be able to devote some space to its con- 
sideration. 


STANDARD RAIL SECTIONS. 

Tut Railroad Gazette, published in Chicago, con- 
tains in its issue of 15th October last an article con- 
tributed under the signature “‘O. W. B.,” animad- 
verting on Mr. C. P. Sandberg’s standard rail 
sections, an account of which appeared in ENGmNgER- 
ING a short time back, and which remarks we cannot 
allow to pass without some comment. 
likes his own child best, and therefore it is but 
natural that “‘O. W. B.” should prove no exception 
to the rule, especially as he does not seem to be 
aware that the system he adopts has been tried and 
found wanting long ago. The article in question, 
which we reproduce on another page of this number, 
is ill in the original by a standard section 
of “O. W. B.'s , the fish-plates being in 
contact with the web of rail, the angle between 
tn ange more ‘early approaching the orignal 

more ing the i 
than in Mr. Sandberg’s section, while the upper 
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side of the flange, should be counteracted by an 
arrangement which will allow of the fish being 
screwed up closer to the web of the rail in propor- 
tion as this wear goes on year after year. e are 
not astonished to learn that the section of the Hud- 
son River Railroad, as recommended by “ O. W. 
B.,” has stood “nearly two years” satisfactorily ; 
but how will it be in ten years’ time, when these 
fishes are worn off and cannot be tightened? New 
fish-plates will have to be made allowing a space 
of, say, 7 in. from the web, as shown in Mr. Sand- 
berg’s standard sections. It will then be necessary 
to make them as thick as possible, for Baron von 
Weber's experiments, published in our columns, 
show that apie require to be laid with centres 
2 ft. — in the joint, to obtain the same stiff- 
ness of rail as in the middle, with 3 ft. distance 
between the sleepers. The next fault which 
*“O. W. B.” finds with Mr. Sandberg’s section 
is that the underside of the head is not at right 
angles to the web. In that case, however, the fish- 
plates would not be reversible, and a different strain 
would be put on the top and the bottom cheek of 
the fish, resulting in the very fault “*O. W. B.” at- 
tempts to attach to Mr. Sandberg’s rail section, 
viz., that the fish does “ not remain permanently as 
designed for it ;” but how could this happen when 
the fish is reversible, and has the same strain u 
its top as its bottom cheek? Mr. Sandberg 
adopted 11° in his section, and “‘O. W. B.” pro- 
ses to reduce this, for the top part, to a horizontal 
ine. It might be worth his while to consider the 
desire expressed by rail-makers in the discussion 
upon Mr. Sandberg’s paper, read before the Institu- 
tion of Civil Engineers two years ago, for a pear- 
formed rail-head, or a gradual taper from the head 
to the web, for facility in rolling, and we have be- 
fore us a similar suggestion by one of the greatest 
rail-makers in Wales for a better delivery and 
greater radius in the corner of Mr. Sandberg’s sec- 
tion. What, then, would the rail-makers say if 
uired to satisfy “‘O. W. B.” on this point? We 
| believe that Mr. Sandberg has drawn the line at a 
proper medium, so as to practically meet, at the 
same time, the uirements of the railway engi- 
neer and the capabilities of the rolling mills, and 
the best proof of this is that railroad companies in 
the United States and elsewhere continue to rene 
very largely for his sections, while makers not 
object to them, although they naturally would pre- 
fer sections still easier to roll. Again, the flat head 
of “« O. W. B.’s” rail would cause great loss to the 
makers through many wasters, for want of delivery 
in the rolls, without any benefit to the railroad 
| companies ; for with a 6 in, radius, as ado by 
Mr. Sandberg, the necessary delivery is obtained 
with so slight a:‘rounding of the head that, after a 
| short time of wéar, it will become as flat as designed 
by “0. W.B.” As to the bolts—which are jin. 
diameter, and not ,% in. as stated by “O. W. B.”— 
these are shown pear-shaped under the head, which 
answers the same as the oval proposed, and 
weakens the fish-plate less. The holes in the rail 
are made round for the purpose of being drilled for 
steel rails, so that the same fastenings may be used 
for either iron or steel; the holes are made large 
enough to allow for contraction and expansion. 
Thus much in regard to Mr. Sandberg’s standard 
rail sections. Turning to the subject of tests, “ O. 
W. B.” approves of his falling test as a security for 
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ing ;” and having specified for the rail pile and 
nesting and testing, It goes on to say: w Pee tenet 
tures must show perfect welding in the head and 
in the different wearing parts of the rail.” We 
further gave an outline of the result of careful in- 
— according to the system by Mr. 

dberg, and have since then fresh proofs of 
the efficiency of his labours, not only to secure a 
safv, but also a durable rail for those American 
railroad companies which have intrusted him with 
the important charge of inspecting the manufacture 
of their rails in this country, and we join with “ O. 
W. B.” in the hope that these services may be re- 
munerated as they deserve to be. 





INDIAN ENGINEERS. 

Tuere can be little doubt now that the system of 
appointing civil engineers for the Indian Public 
Works Department by competitive examination, 
which was originally instituted by the present Ear! 
of Derby, when, as Lord Stanley, he was Secretary 
of State for India, must be numbered with the 
things of the past. Since the examination held in 
July last, not only has there been no intimation 
given of any future examination, but it has been 
distinctly given out by the India Office that it is 
not probable that any future similar examinations 
will be held in this country for such appointments, 
and, at the same time, it has been indirectly affirmed 
that a Civil Engineering College is about to be 
started by the Secretary of State for India with the 
view of training engineers for the Indian service. 
It is surely time now that something were made 
public with reference to this proposed college 
which, if we remember rightly, was referred to by 
the Duke of Argyll in his place in the House of 
Lords. Admission thereto, it was then stated, would 
be by open competitive examination, but what the 
nature of that examination is to be has not yet 
transpired. Owing to the delay in publishin 
further particulars, a rumour has become circula 
that the proposed college has since been abandoned, 
but this report has not received much credence in 
well-informed circles, Without in any way at- 
tempting to account for the long delay which has 
been permitted to occur between the declaration of 
the fact that a college was to be established, and 
the publication of some particulars regarding the 
terms of studentship, we have recently learned, 
upon good authority, that the sc  eageage are 
now so far completed that it is probable an official 
announcement may be advertised at an early date ; 
in the mean while it may not be without benefit to 
consider beforehand one or two points in connexion 
with the proposed establishment. Nothing has 
hitherto transpired as to whether education at the 
college will be provided at the expense of the State, 
as in the case of appointments in the Telegraph 
and Forest Departments, or whether students 
will be required to pay for their college course. 
This is a very important point, as upon the 
determination of this question, one way or the 
other, will depend whether admission to the 
college will really be open to all, or to those only 
who can afford the expenses of a college course. 
The expense of passing through Roorkee College 
into the Public Works Department may be set 
down at about the rate of 120/. a year, including 
all cost of board and lodging. Now, if a cheaper 
education were given in this country than can 
be obtained in India, with the same certainty of 
obtaining an appointment at the end of the pre- 
scribed course, it is clear that the English college 
would act as a rather formidable rival to the one 
in India. Again, the saiaries in the Public Works 
pes pce have recently been revised, and a new 

e, somewhat more liberal to civil engineers, was 
introduced on the lst of September last. It would 
hardly appear probable that, just as additional ad- 
vantages were being held out to the service in the 
shape of improved prospects, Government should 
also offer to educate candidates for such appoint- 
ments at the public expense. After carefully 
weighing the different ts that might be 
put forward on both sides of the question, the 
chances appear to us to be all on side of the 
probability of candidates having to pay for their 
own —, The cost of Ph re acne ode 20 
must very much depend upon ge 
be established in town, and students admitted as 
day scholars only, or whether they are required to 
reside at the college. If the college is to be esta- 
blished upon a scale at all commensurate with the 
probaile future requirements of the Indian Public 











Works ae ty a suitable for the 
purpose, wi necessary library, 

and workshops would be very difficult to obtain 
town would be very expensive.” ‘The avantage 
town wo ¥ ive, an i. 
heveows, of a tae London would be con- 
siderable in some respects, whilst in others a coun 
locality would be preferable, especially as 
facilities oe in surveying. On this poi 
we have A be and Hailebury as 

both of which were located in the country ; and it 
appears not at all im that a similar course 


probable ; 
will be adopted in the present case if suitable pre- 


mises, or a convenient site for the erection of a 
building for the purpose, can be obtained. 

Another point for consideration is the length of 
time that may be prescribed for the college course, 
for upon this must in some measure depend the 
total cost. The e of engineering study 
in most of the co where special education is 
given in that branch extends over two years, but 
at a few it is extended to three years, If students 
from the classes at these colleges only are admitted 
to the Indian College, a shorter term would suffice 
than if professional subjects are excluded from the 
competition for first admission, and in the latter 
case we do not think that it onght to be fixed at 
less than three years. Whatever the period of 
study be fixed at, theoretical training must form 
the chief part of the study, leaving the practical 
training to be in a great measure carried out in India 
upon actual works, but encouragement should be 
given to students to devote a portion of their vaca- 
tion, whilst at college, to the study of works in pro- 
gress in this country ; and some sort of reward might 
with advantage be held out to those who, on their 
return to college, should hand in the best reports upon 
the works visited by them, By some such encourage- 
ment to self-education, the value of the coll as 
an educational establishment for engineers might be 
very greatly enhanced, and the question of giving 
a partially practical, as well as a thoroughly 
theoretical, training would solve itself in a manner 
most satisfactory, and calculated to be attended 
with the most beneficial resulta, 








STEAM ROAD ROLLERS. 


A snort time since we called attention to a 
Metropolitan police case in which a summons had 
been served upon certain labourers engaged in 
attendance on a steam roller that was being em- 

loyed in the repair of roads in the Poplar district. 
The offence alleged was that an infringement of an 
order made by the Board of Works with respect to 
the hours during which steam-impelled carriages 
were allowed to move in the streets, had been com- 
mitted. 

In commenting upon this case, we called atten- 
tion to the fact that a steam roller could not fairl 
be considered as a road locomotive, that s 
machines were not contemplated at the time 
the Locomotives Act was passed, and that, with 
the usual precautions observed by the road con- 
tractors in working their engines, the street during 
the time of its repair ceased to be 4 thoroughfare at 
all. At the same time we stated our conviction 
that it was by some oversight that the Board of 
Works had omitted to place the question beyond 
dispute, by providing a tgs clause with regard 
to steam road rollers. e were led to this con- 
viction by the active en t which the 
Board of Ww 


» encouragemen 
orks had given to their introduction, an | and mechan 


encouragement that would have been stultified by 
any prohibitory clause in their instructions under 


the omotives Act, and we pointed out that an in- | i 
termediate rectification of the oversight was to be | the 


a pe 

e are glad to perceive that the Board of Works 
has so promptly acted upon our suggestions, 
that in an _ ee made public, and dated on 
Friday, 1]th of November, they have added a 
special clause to their orders, under the Act, ex- 


empting steam road rollers from the prohibitions 
to which other steam moved road engines are sub- 
ject, and giving them the pri of passing 


y streets, 


our 
range Board of W 
the announcement of this clause, the difficulty 
which gave rise to the hindrance in Poplar the 
other day, has been removed, and we ge Pen a 
to hear no more about the infringement of the 
comotives Act by steam road rollers. 


through an or —— 
eae” pr a BeBe on thin the |i 








In law, and divinity, and medi- 
cine, as also in literary culture, it has held a i- 
nent place i whole of its : 
while, — the last century or so, part which 
it has played in pure and applied science, oecupies 
an equally conspicuous place in the history of 
modern science. The University of Glasgow has 
for centuries been governed by a constitution so 
liberal that persons of any and every reli 
might meet upon a common platform to receive the 
fullest and broadest culture that the age 
afford ; and in this respect the sister Universities of 
St. Andrews, Aberdeen, and Edinburgh have nobly 
co-operated with it. It is only now that the national 
Universities of Oxford and Cam have found 
it to be right or expedient to follow this example. 
But the University of G w has other el 
upon our regard besides that just referred to. When 
James Watt, the great founder of the mechanical 
science of modern times, was unable to prosecute 
his profession as a mathematical instrument maker 
in the city of Glasgow, owing to the unjust laws 
which then regulated the trades and guilds, he found 
shelter within the walls of the college, and there 
continued to enjoy that freedom of action which 
soon resulted in the perfection of that invention 
with which Watt's name is indissolubly associated, 
and which is probably the greatest triumph of which 
mechanical science can boast, Thanks to the labours 
of an eminent Glasgow professor, Dr. Adam Smith, 
that great work, “The Wealth of Nations,” was 
given to the world, and such indefensible trade re- 
strictions as existed in Watt's early career are now 
completely abolished. Freedom of trade is now the 
principle which regulates the intercourse between 
who have labour and merchandise to sell, or 
who wish to purchase the same. 

Among the other distinguished professors in the 
University of Glasgow, during the eighteenth 
century, Robinson and Dr. Joseph Black, the 
founder of the doctrine of latent heat, stand out 
most conspicuously. Then, early in the present cen- 
tury there was Dr. Thomas Thomson, the eminent 
chemist and’mineralogist ; and in our own day two 
of the professional chairs are held by men of world- 
wide fame : we allude to Sir William Thomson and 
Professor Macquorn Rankine, each of whom may 
be regarded as facile princeps in his own particular 
. Fas Guisaaie of Glasgow has special claim 

Jniversity as special claims 
upon our regard, from the fact that it is the only 
institution of the sort in this country that has raised 
or aimed at raising that course of instruction which 
is required for members of our profession to an 
equal rank with the courses required in the various 
faculties of arts, law, divinity, and medicine. Other 


i 


eet 


a It has a complete course of study for pro- 
essional engineers, embracing pure an i 
practical shelley, 


and | mathematics, theoretical and 


natural philosophy, geology and mi A and 
civil and mechanical ot the 
enormous influence which is exerted by the profession 


as an agent of civilisation, it ig not too much to 

that some arrangement will soon be made, where 
may be super- 

a degree in engineer- 
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founders of Lanarkshire, have contributed their 
hundreds and thousands of pounds, for the erection 
of that splendid palace of learning which has been 
reared during the last three or four years on Gil- 
more-hill, in lien of the old college which has long 
formed a most conspicuous feature of the High-street 
of Glasgow, and the site of which has, strangely 
enough, been chosen for the erection of a great rail- 
way station for the traffic of the Union Railway Com- 
pany. In the early part of last week, the University 
authorities, the professors, students, subscribers to 
the. building fund, and other persons held high 
festival on the occasion of the Paro opening, of 
what we have designated a splendid palace of learn- 
ing. To this title it has the very fullest claim, 
whether we regard the beauty of its commanding 
position, the extent of its halls, class-rooms, labora- 
tories, libraries, and museums, or the great beauty 
of its architectural features. It is one of Mr. 
Gilbert Scott's masterpieces, and is, doubtless, 
destined long to remain alike a monument of his 
architectural genius, and of the generosity of the 
citizens of Glasgow. The subscription raised to 
assist in defraying the expenses of the noble pile of 
buildings constituting the new college has already 
reached the magnificent sam of 134.0001, of which 
it is no exaggeration to say that nine-tenths were 
subscribed in the city of Glasgow. ‘That amount 
is exclusive of the 120,000/. granted by Parliament 
on the application of the Government, and sundry 
other large sums., The erection of the buildings in 
question, and their consecration to learning in the 
widest acceptation of the term, free and unfettered, 
together constitute one of the most significant do- 
mestic events of the present age, one that is well 
worthy of being held in remembrance by every 
person who is anxious for the diffusion of literary 
and scientific knowledge among al! ranks of the 


people. 


AGRICULTURAL ENGINE DRIVING. 

Tue meeting of the Faversham Agricultural As- 
sociation, held last week at Faversham, was marked 
by a new feature, which we hope will be adopted 
by other agricultural associations throughout the 
country, ‘The feature to which we refer was a 
competition between agricultural engine drivers, of 
whom fourteen entered the lists. As to the mode 
of conducting the competition we cannot do better 
than quotethe following remarks from a speech, made 
at the dinner which took place at the conclusion of 
the meeting, by Mr. Aveling—of the firm of Aveling 
and Porter, of Rochester—-who acted as honorary 
consulting engineer to the Association. Mr. Ave- 
ling said : 

The object of that day’s steam trials—which were some- 
what of an innovation upon the Society's ordinary pro- 
gramme—was to prove to the farmers of that district that 
the degree of perfection attained in making steam from coal 
had not yet reached that height which it might do. The 
engine trials had taken place in the cattle market. The en- 
gine used for the trials was a portable of 8 horse power, to 
which was attached a friction brake similar to those used by 
the Royal Agricultural Society, and carrying a load equal to 
a duty of 8 horse power. The brake was fitted with a self- 
acting counter to indicate the number of revolutions ob- 
tained by each of the fourteen drivers. Each driver was 
provided with 84 1b. of coal and 8 lb. of wood; the height of 
water in the boiler was noted, and the difference in level at 
conelusion of trial was calculated at the rate of 500 revolu- 
tions perinch. The oil used was also accurately measured, 
the lubrieators being filled up before the commencement of 
the trial by the driver who had just finished his run. The 
best driver obtained 8865 revolutions of the brake, which was 
equivalent to a consumption of 82) tons im 250 days; the 
worse driver obtained only 6733 revolutions, equivalent to a 
consumption of 104 tons of coal in 250 days; the difference 
being 214 tons per annum, or a value of 21/. 10s. The 
smallest quantity of oil used was 1 oz., equivalent to a con- 
sumption of 17 gallons in 250 days; while the Jargest quan- 
tity of oil used was 3} oz. equivalent to a consumption of 
65 gallons in 250 days, so that the difference was 48 gallons. 
ora value of 137. 4s, The results were as follows: Saving of 
coal per annum, 21/. 10s.; saving of oil per annum, 131. 4s. ; 
totel, 34/. 14s. Besides this, it must be noted that in ordi- 
nary work the worst driver would show a much worse result 
in comparison with the best, He thought these were ques- 
tions involving either economy or waste which, to agricul- 
turists, were of great a her and deserved far more 
attention than was generally paid to them. 

We may add that the brake shaft was pro- 
longed and coupled direct to the crank shaft of 
the engine, there being no belts used, and the 
engine and brake, of course, making an equal 
number of revolutions. ‘The prizes awarded were : 
Ist prize, of silver medal and 3/., to Charles Stone, 
engine driver to Messrs. J. and A. Curling, of 
Herne-hill; 2nd prize, of silver medal and 2/, to 
W. Turk, junior, engine driver to Mr. FE. Cladish, 
of Blean ; 3rd prize, of 15s., to William Easdown, 


also @ngine driver to Mr. Cladish ; and the 4th 

rize, of Se. to William Turner , engine driver to 
Mesers. C. and E. Neame, of Selling. ‘The judges 
were Messrs. J. Cobb, A. D. Curling, and Edward 
Neame, and the details of the competition were as 
follows : 


Driver. Water. Time ran. Revolutions. 
77 
$243 
8374 
6917 
6733 
7553 
7418 
7025 
7346 
7446 
7634 
8470 
7717 


or 


W. Turner... even 

W. Kasdown ... 

W. Turk 1. os 

E. Pantoney .. } 
A site 

F. iw 

A. Sampson... 

J. Payne ... 

W. Black... .., 

G. Dalten eee 

J. Philpott .. 

C. Stee .cc eee a 

R. Stickle... ... even 

Not in competition. 

W. Iilman ww 3} 1} Bik 885 

Such competitions as that of which we have just 
given the particulars deserve every possible en- 
couragement, and we feel sure that if they become 
a regular part of the programme of the local agri- 
cultural meetings—as we*hope they will~great 
benefit to the farmer will be the result. Portable 
engines and steam ploughing engines have long be- 
come ordinary farm implementa, but the Royal 
Agricultural Socicty, which has done much to aid 
their improvement and development, has hitherto 
done nothing to ote the training of the men in 
whose \charge the engines are placed, and upon 
whose eare and skill so much of their efficiency de- 

@. The time has, we think, come when some 
ehange should be made in this state of affairs. The 
Faversham Agricultural Association has inserted 
the thin end of the wedge by carrying qut the trials 
we have recorded. Cannot other local societies 
follow their example, and cannot our great national 
association, the Royal Agricultural Society, offer 
prizes to be competed for by the winners at the 
local meetings? It would of course be advisable, 
in the event of such a scheme being carried out, 
that the Royal Agricultural Society should draw up 
and issue to the local societies a set of rules by 
which the competitions should be governed, so that 
the whole might be carried out on one uniform 
system. Such competitions would cost but very 
little to carry out, and they would repay their cost 
over and over again in the spirit of emulation to 
which they would give rise amongst the agricultu- 
ral engine drivers throughout the country. Farmers 
are now large employers of skilled labour, and it is 
to their direct pecuniary interest—and all observers 
of human nature know that that is a very strong 
interest—to promote the development of that class 
of labour by every means in their power. ‘This 
view was strongly urged by Mr. Aveling in the 
speech which we have already quoted, and his re- 
marks are so thoroughly practical and directly to the 
point that we cannot do better than conclude this 
article by quoting them. He said: 

Looking next at the prize sheet which he held in his hand, 
he confessed himself surprised at the great disparity between 
the amounts awarded for long servitude, and those awarded 
for skilled labour. ... As to prizes for long servitude and 
for bringing up children without parish relief, those prizes 
ought, in his opinion, to be diseontinued, as they failed in 
the principal object for which prizes should be given, namely, 
to produce results. He objected to rewarding a man for 
long servitude, because a man’s first duty being towards his 
family, he ought to take his labour to the best market, and 
beenuse it was the duty of the master to reward the man 
himself if he idered him deserving of reward. If long 
servitude was really advantageous to the master it ought to 
be secured by an ascending scale of wages rather than by the 
prizes given by that and similar societies. In his opinion 
no man ought to be rewarded for working for low wages if 
he could get higher, or for living in a bad house or an un- 
healthy place if he could avoid it; nor should he be rewarded 
for not applying for’ parish relief if he needed it. There 
was no merit in a man’s abstaining from parish relief if his 
family had been healthy and his work constant, neither, on 
the other hand, was there merit in a man’s continuing to 
work always for a good master at good wages, and with a 
good cottage and garden such as was provided by Lord 
Sondes for the Jabourers of his tenants. What credit, he 
asked, was it to a labourer to remain with such masters under 
such circumstances, knowing that it was impossible for him 
to better himself in any other part of the country? And if 
it were no credit to the man to remain in such service, what 
cme was there for rewarding him for it? It appeared to 

im that in doing so they were giving prizes to objects that 
did not deserve them, and mi lying tunds which ought to 
be directed towards raisi = te iopeating the skill of the 
labourer to a higher of excellence. If they would 

» he felt sure, be doing more for the good of 
the labourer, the prosperity of agriculture, and the useful- 
ness of their Association, than by awarding such a dispropor- 
tionate amount of prizes to long servitude. 
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aod 
arrival of the last of three steamers which have been carry- 
ing out the cable. The company which has undertaken to 
establish a submarine telegraph between China and Japan, 
has received from the Japanese Government official authori 
to form a telegraph between Shanghai and Nagasaki. 
American Locomotive Building.—The locomotive works 
at Schenectady, New York, are employing more w 
than at any previous period. Other American locomotive 
makers are also stated to be overstocked with orders. The 
cause of this state of affairs is of course the un ted 
activity displayed just now in the matter of American railway 
construction. 


Canadian Lighthouses.—Much to the satisfaction of the 
shipping and commercial interests of Quebec, a lighthouse 
has bee completed on the the Bird Rocks in the Guif of St. 
Lawrence. Two other lighthouses have also been i 
in the Baie des Chaleurs. 


Intercolonial Railway.—The following have been 
at Ottawa as contractors for fresh sections of the LInter- 
colonial Kail » Ne. 10, Mr. Duncan Macdonald for 
$400,000 ; No. 2 Messrs. G. W. Garland and Co., Qaebec, 
for $441,271. No. 22, Messrs. Cumming and Co., Nova 
Seotia, for $231,000; No. 23, Messrs. Sutherland, Grant, 
and Co., for $276,750. Itis expected that 210 miles of the 
line will be open for traffic by the beginning of next autumn. 


The United States Navy.—Matters in the Philadelphia 
Navy Yard were rather dull at the last dates, the force of 
workmen engaged being comparatively small. Repairs on 
the Powhattan and the Troquois were proceeding slowly, but 
65 caulkers had been discharged. 


Tiiinois and 8t. Louis Bridge-—Mr. W. M. Roberts, 
associate chief engineer of the Lilinois and St. Louis Bridge 
Company, has been appointed chief engineer of the Northern 
Pacitic Railroad. Mr. Roberts entered upon his new duties 
November 1. 


Belgian Mechanical Industry.—Some orders for locome- 
tives are stated to have been received by Liege works. The 
report, however, lacks confirmation. 


Great Bridge over the Danube,—The construction of a 

bridge over the Danube has just been undertaken near 

‘ tion will be tablished 

between the Wallachian lines and the Rutschuck and Varna 

Railway. At present the passage of the river at the point in 
question occupies three-quarters of an hour. 


Railways in Colorado.—We learn that Colorado has built 
295 miles of railroad in nine months. The cnumeration is 
as follows: Extension of the Kansas Pacific, Arapaho to 
Denver, 181 miles; Denver Pacific, State line to Denver, 
%5 miles; and Colorado Central Denver to Golden, 16 miles. 
These results have been achieved in presence of the fact that 
Colorado has a population of but 55,000, and is still a 
“ territory” not erected to the dignity of a State. 


Dunedin and Clutha Railway (N.Z.).—Captain Audley 
Coote, on bebalf of English capitalists and of a company 
registered in London, has made an offer to the Government of 

New Zealand, for the construction of a line from 
Dunedin to Balclutha upon either a 5 ft. 3 in., 4 ft. 84 in., or @ 
3 ft. 6 in. gauge, at their own cost, upon the provincial Govern- 
| ment guaranteeiug to the company interest at the rate of 
6 per cent. per annum upon the amount expended for thirty 
years from the opening of the line for traffic. 


The Pacific Railroad.—An amended traffic statement for 
September been issued with reference to the Paeifie Rail- 
road. It now appears that in September the Union Pacific 
division acquired 728,521 dollars, against 758,467 dollars in 
September, 1869, while the Central Pacific division earned 
835,413 dollars, against 609,788 dollars in September, 1869. 
The aggregate earnings of the great line in Se ber were 
thus 1,561,934 dollars, against 1,368,255 dollars in September, 
1869, showing an increase of 193,679 dollars. The profits of 
the Union Pacific division in September, that is the net 
receipts, after providing for the “ operating expenses,” were 
442,563 dollars. Between July 23, 1869, and October 4, 
1870, the Union Pacifie Railroad sold 240,344 acres of land 
for which they received 1,106,049 dollars, or an average of 
4.60 dollars per acre. The Union Pacific Railroad Company 
have still 11,750,000 acres remaining unsold. 

Another Great Mississippi Bridge.—A contract for build - 
ing a railroad and wagon bridge across the Mississippi at 
Davenport, Iowa, has been let to Messrs. Smith, Latrobe, and 
Company, Baltimore. The contract sum is $469,000. 





A New Coutirgry Comrayy.—A prospectus has been issued 
of Powell's Liantwit Collieries (Limited), with a capital of 
60,000/., in shares of 10/., to purchase for 33,5001. some col- 
liery properties near Cardiff. “ Powell's Llantwit Collieries” 
comprise not only the Llantwit Collieries of the late Mr. 
Powell, but also the adjoining North Liantwit Collieries. 


H.M.S. Iron Dvxs.—The Times states that the Iron 
Duke, 14, double-screw, armour-plated iron ship, now in the 
basin at Keyham, is about te have the water Pellast in her 
double bottom replaced by 560 tons of what is termed con- 
crete ballast, consisting of two-thirds of Portland cement and 
one-third of serap iton. This will be placed over the whole 
bottom (in the lower sectional spates of the double bottom), 
and, besides greatly increasing the stability, will very con- 
poeeg ng J a the ship. It has also this advantage, 
that it does fill the entire space, so that, if exceptional 
cireurmstances should arice to render it , water could 
still be admitted into the double bottom of the concrete. 
This sort of ballast is also to be supplied to other ships of the 


same class. 
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NOTES FROM SOUTH WALES; 
Carpiry, Wednesday. 
The Welsh Iron Trade-—No improvement has taken 
place in the iron trade of South Wales during the week, 
and gradually less activity is becoming observable at the 
various works in the district as the close of the year ap- 
proaches. The market continues im the same dormant state 


to which reference has of late been and in” de- 
partment connected with the trade, there i ¥ery little busi- 
cipelly fa ‘nil gunntieg tice, “tad nthe icp sin 
cipally for : as ts 
have been made pees ped come, there:is no 
prospect of anything like - activity the 
commencement of the new year. h f 1 
of the largest orders on makers’ books to 
compete with makers in other districts for 8 


A slight i vement recently took _ in the demand 
frozs some of the Continental markets, this appears to 
have been only transitery, as bayers, and more especially 
those for Germany, are evincing a greater inclination to 
withhold specifications than t have hitherto demev. The 
unsettled state of affairs on the Continent has unquestionably 
led to the present unsatisfactory position of the iron trade of 
this and other districts, and at the present time both buyers 
and sellers appear to be waiting for a favourable change in 
order that business transactions may be carried on as formerly. 
The opinion entertained by some few connected with the trade 
as to some large orders being given out for Russian lines at 
an early date has st during the past week, and 
should nothing arise to the friendly feeling existing 
between the two countries, it ismow coufidently believed that 
the specifications will be given’ out before the close of the 
Boe Rails continue to be shipped at the local ports 
or the United States, but notiom-a large acale; in fact ship- 
ping orders for all freight markets-are just now very scarce, 
the total quantity of iron shipped during the past week at 
this and the neighbouring port of N , only reached 
2454 tons, being the smallest quantity shipped during any 
one week of the present year. In the home trade, buyers 
of rails manifest no inelination to purchase only small 
quantities, but for plates and some few of the miscellaneous 
deantgtions there are more inquiries than of late. At the Dos 
Works, where a large number of hands are engaged in the 
manufacture of nails, orders are coming to hand eo slowly 
that the men are only working from three to four turns a week, 
and no marked improvement is looked for until the spring 
quarter commences. 


Pontypool, Caerleon, and Newport Railway.—Notice has 
been given that it is the intention of this company to apply 
to Parliament in the ensuing session for an Act to revive, 
continue, and enlarge the powers granted, and to extend the 
time limited by the Pontypool, Caerleon, and Newport 
Railway Act, 1865, and the Pontypool, Caerleon, and 
Newport Railway Amendment Act, 1868, for the compul- 
sory purchase of land, and also of the railway or tramway 
known as the Caerleon Tramroad, authorised to be taken by 
such Acts; and also to extend the time limited for the con- 
struction and completion of the railways and works. To 
confirm any agreements made between the company and the 
Great Western Railway Company with respect to the work- 
ing of the line, and, if n , to grant further powers to 
the company and the Great Western Company to such pur- 
poses. It Be been already stated in ExGiyegrine that 
the Great Western Railway Company are about laying down 
the narrow gauge from Liantrissant to Newport, and the 
completion ot the Pontypool, Caerleon, and Newport Rail- 
way will afford them direct narrow-gauge communication 
with the midland counties. 


Rhymney Tron Company.—The general meeting of the 
Rhymney [ron Company is announced to take place this 
day, and the report to be presented shows that the profits for 
the year ending 50th June last, amounted to 64,8011. A 
dividend of 44,498/., equal to 7 per cent., has been paid, and it 
is proposed that the balance of 30,8031. should be added to 
the reserve fund. 


Proposed Bridge across the Severn.—lt is intended to 
apply to Parliament for to erect a bridge across the 
Severn, near Lydney, and to connect the south end of the 
bridge with a line to Thornbury, to complete the through 
route to Southampton, vid Bristol or Bath, and another line 
from the south end to Dursley J ion, to plete the 
through route to London vid Stroud. On the north, or 
Lydney end of the bridge, a line will be formed to Ledbury, 
vid Cinderford, to complete the through route to Worcester 
and Birmingham; another line from the north end will be 
formed, vid Lydbrook and Ross, to complete the through 
route to North Wales; and a third line from the north end 
vid Monmouth and Aberdare, to complete the through route 
to South Wales. 


Proposed Extension of the London and North-Western 
Railway.—This company intend applying for powers to 
make a railway, to be called ‘‘ The Monmouthshire Railyay 
Junction,” by a junction with the Monmouthshire Railway 
Junction with Messrs. Bailey’s railway, near the Nantyglo 
Iron Works, and terminating i fe jnaction with the Merthyr, 
Tredegar, and Abergavenny Railway, about a quarter of a 
mile to the east of the wr station, belonging to the 
London and North-Western Railway Company. Applica- 
tion is also to be made for running powers over that i 
of the Monmeuthsbire Railway as lies between the Aber- 
tillery Station and the termination of the Monmouthshire 
Company's Railway north of their Nantyglo Station, con- 
necting the before-named Fgh of the railway with the 
Biaina Iron Works; also for running powers for the Mon- 
mouthshire over the proposed Monmouthshire Railway 
Junction, together with the use of the Brynmawr Station, 
acd to empower thé Monmouthshire Company to subscribe 





towards oo, ae of: the pret ars to 
make provision for their becoming, if they thin joint 
owners with the London and North-Western Company of 
the Monmouthshire Railway Junction. 

The Gas Question at Aberdare, 
pleco daring the taal i oi Dsmees Semmens See Shee 


old and new | promises renewed, the 
old company hevtag guueoee ager notices for 
powers a new a i 
to last new n dcleated 
by the new company, who obtained Session 
before. Attempts at were bat without 
onore, ot ee ee considerable speculation as to the 

the struggle. 

Proposed Tramways at cig +e" —To-day notice was 
given by the solicitor, pro tem.,. promoter, of inten 
tion te apply for powers for constructing and 

‘ining tramways in the of Newport, 
the principal streets, and affording direct comm 
with the pringi stations and the docks. 
scheme is in a favourable light, and little 
doubt is en of its proving a success. 


The Welsh Tin Plate Trade.—Tin-plate makers generall 
complain of the dulness of trade, and the advance which 
took place last week in the price of tin will not in any way 
tend to improve the tone of the market, which of late has 
been somewhat depressed. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The tendency of the pig-iron 
market during the pass few days has been rather downwards. 


rumours of Russian political movements have unsettled opera- 
tions, the price of warrants is 51s. per ton on cash terms, and 
there has been a very fair amount of business done at the 
reduced quotations. The exports for the past week were 6250 
tons foreign ; 4107 tons coastwise—making a total of 10,357 
tons, as against 8131 tonsin 1869, showing an increase on the 
week compared with the corresponding period of last year of 
2226 tons. The Hamburg t was interfered with by the 
recent stringent regulations prohibiting the ingress and egress 
of steamers; but this prohibition having now been removed, 
shipments are progressing steadily. The market has again 
been easier to-day. A fair business was done at 5/8, 1d. to 


blast furnace is being ereeted at Quarter Iron Works, and a 
sixth is in contemplation. 


General Iron Trade.—The forges in Glasgow and the 
vicinity are busy at shafts, keel plates, and general ship 
forgings. Railway iron for axles, tyres, and other purposes 
is in active demand. Railway wagon works are busy, and 
several contracts are on hand. Founders are pretty well 
employed, and in some cases the orders are so great that they 
cannot be overtaken within the stipulated time. Gas and 
boiler tube works are in full operation. Makers of rivets, 
belts, and nuts are busy, and so also are the boiler makers, a 
number of whom are working overtime or on double shifts. 
The prices of manufactured iron are somewhat flat, the results 
doubtless of the war and of the reduced quotations of pig 
iron. 


New Contracts.—The trustees af the Clyde Navigation are 
advertising for offers for the construction of four steam 
hopper barges, and the Caledonian Railway Company wish 
tenders for the supply of 6000 tons of malleable iron rails, 
2500 tons of cast iron chairs, and 400 tons of malleable iron 
fish-plates. 


New Branch Railway from Maryhill to Stobcross.— 
Messrs. Forman and McCall, civil fom are at present 
ing plans for a scheme which was projected as far back 
sade: oy 1863. Its object is to pid g the Ni orth British 
Railway system with the harbour of Glasgow. The line will 
leave the Glasgow and Dumbartonshire Kailway near Mary- 
hill Station, and passing through the suburbs of the city it 
| will run through Messrs. fod and MeGregor's shipbuildin, 
yard, cross the Kelvin, pass through Messrs. A. and J. Inglis's 
shipbuilding yard, and shortly atterwards it will reach the 





Clyde at the nearest point, which is about 130 yards distant. 
| At Sandyford-street a branch will start off to the low level 
ced sometime ago to subscribe the sum of 150,000/. towards 
|the undertaking. The only works of considerable magnitude 
| will be the deviation of the western branch of the Forth and 
| Clyde Canal, and the viaduct over the Kelvin near the Slit 
| Grain Mills. 
The Masons’ Strike in Edinburgh.—This strike, referred to 
| briefly in last week's “ Notes,” is now of considerable magni- 
tude. In Edinburgh there are upwards of 400 men out on 
\strike, and about 100 in Leith. Two of the Edinburgh 
| builders who have pressing contracts on hand, gave in on 
| Monday, and took back their workmen at the old rate of 
5 per hour, and it is expected that some of the other em- 
ployers may compromise the difference in dispute by pring 
or offering 644. instead of 6d. per hour. The probability 
that the strike would not have oceurred if the employers had 
only proposed to make the reduction $d. perhour. A meet- 
ing of masters and men was held on Saturday evening to see 
if some settlement could not be arrived at ; but nothing came 
of the interview, and it is expected that another meeting will 
be held this week. 


Endowment of a Lectureship on Natural Philosophy in 
Aberdeen.—At the Aberdeen Town Council meeting on Mon- 
day last the Lord Provost read a communication from Dr. 
Neill Arnott, of London, handing over to the Town Council, 
Scasts snclatsiaing a lesoathip 20 satel palleabey 
best im maintaining a ip on 
the Mechanics’ Institution. A minute of acceptance of the 
gift, conveying the warm thanks of the community to Dr. 





As the position of the Franco-German war does not seem to | F 
indicate a speedy peaee, and, in addition to this, as the his 





5ls. 1d. one month, and 50s. 11d. to 50s. 10d. cash. A new | 5ani 


| station at the Stoberosa Docks. The Clyde Trustees were in- | i 
| du 





iL 
f 
i 
i 


i] 
u 
j 
o 
h 


i 
et 
i 
p 


se 

i 
ifs 

2 

E 

; 

iH 

: 


i 
| 


I 

Rs 
t 
i 
r 


Hi 

i 
i 
L 
A 


i 
: 
& 
ft 


oF 
ee 
i 
a 


if 
i 


H 


Were thee 





“ 


, Sk tor 
his “ ire Ty i Ge ois Say” acon ts] "The 


, Sils or Sy sen | ae 3 
To James, Le ‘Wateon,‘Wasestive Mac 


NOTES FROM SLEVELAND AND THE 
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deal of business transacted. 
No. 1, 5is., No. 2, 49s. 
os The makers are 
in Middlesbrough are 
prices. The new blast farnaces in 
which we gave a list last week, are : 
Next year some of those furnaces will be 
ae 






make will be very much imoreased. <6), 4 Seo 
The Manufactured Iron Trade—The inquiry for rails is 
brisker and amg Hiya mse besey” gdned mer ply 
per ton more than the prices mon . 
peace would assuredly set thie ps 
footing, and next year thi 
would be kept v U8 
hand, and bridge builders 
Tron Shi 
actively em 
ships rapidh 
on the eae 














. - “a 
but it is believed if 
will be fairly met. 
have invited the Stockton Oor swing 
bridge at Goole. At the al Tees Con- 
servancy issi d at Monday, Mr. 
Alderman Isaac Wilson, one of the North- Railway 
Directors, was re-elected chai Commission. The 
os nny te orc large of i = 
past year they. have a sum in ‘ 
a ely on te iy i od the river. revenue 
for the past year to 18,8471, 
The Amalgamated Society of The Middles- 
Branch of the ag, vel. 8 ra 
secretary, occu ’ societ now 
in the United end 32 beanehes io foreign 
countries, making a total 9. The Middlesbrough Branch 


The Board of Arbitration the North of Hagland-— 

th bone tee i ¢ 

eats 6 ee It will be remem’ 
the operatives 


masters gave 
1870. | Kvery is being made to settle the differences in 
an amicable manner. i 
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PINCHBECK’S WATER-TUBE BOILER. 
Sevenrat plans have, from time to time, been brought 
forward for facilitating the cleansing or washing out of the 
t tubes of water tube boilers, the latest of these plans 

which has come under our notice being that lately designed 
by Mr. John Pinchbeck, of 27, Leadenhall-street, E.C., 
which we illustrate below. According to this arrangement 
the inner circulating tubes, d, with which the pendant tubes 
are provided, are fixed in a diaphragm plate, c, of a diameter 
a little lees than that of the boiler. This plate is hung 
by four surpension rods, ¢, from a ring, 7 and this ring is 
connected by levers, g, with the rocking shaft, 4. This 
rocking shaft passes out through a stuffing-bex at the side 
of the boiler, and it carries at its outer end a lever, i, which 
is coupled by a rod, j, to the blow-off cock handle, k, the 


Fic.! 





> 
arrangement being such that the act of opening the blow- 
off cock lowers the plate, c, until it rests upon an angle- 
iron riog, «, which is fixed round the interior of the 
boiler a few inches above the level of the firebox crown. 
Under ordinary circumstances, the blow-off cock is kept 
shut by the counterweight, m, and in this normal condition 
the plate, c, with the circulating tubes it carries, is main- 
tained in the raised position shown by the dotted lines, 
When, on the other hand, the boiler is to be blown off, the 
action of opening the blow-off cock causes the plate, ¢, to 
be brought to bear, as we have already stated, on the angle- 
iron ring, 4, and the effect of this is that the steam and 
water above the plate, having no other means of escape, are 
forced to pass down the circulating tubes, ¢ as shown by 
the arrows, thus forcibly scouring out the pendant water 


EQUILIBRIUM 

















We illustrate, above, a form of slide valve Aesigned and | 
lately patented by Mr. F. W. Webb, of the Bolton Steel and | 
Iron Works, Bolton. It will be seen from the figures that 
the valve, A, is circular, and fits into a circular hoop, j, formed 
on the valve spindle, the valve being quite free to move round | 
in this hoop. The valve is equilibrated by the employment | 
of the ring, &, whieh is pressed against the steam-chest cover, 
1, by @ spring, and which is provided with packing rings, as 
shown in Fig. 2, to make a tight joint. The exhaust pipe is 
led off at m as usual, or it may, if desired, be connected to 
the back plate, &. The exhaust port is ¢ reular, and 
the steam ports, i, are of segmental form, as shown in Fig. 1. 
The outer edges of the steam ports may either be formed to 
ares struck from the centre of the exhaust port, in which | 
ease the ports will [first open at the centre, or they may be | 
struck with the same radius as the outside edge of the valve, | 
in which case they will open in the same way as rectangular 

| 


ports. The valve we have described can be very cheaply 
fitted up, and the fact of its being capable of turning round 
in its hoop would do much to equalise the wear. Altogether, 
the plan is one well worthy of attention. We may mention, | 
in conclusion, that some time ago some small pumping en- 
gines were made by Mr. James Nelson, of Sunderland, with 
circular slide valves, but these valves, we believe, were not 
equilibrated, as has been done by Mr. Webb. | 


Nortners Rattway Prosects —The Parliamentary 
notice of the North-Eastern Company refers, in the main, to 
an improved communication among the various lines lying | 
east of the main line, in the districts of Sunderland, Middles- | 
brough, and Stockton. The first notice refers to an intention 
to seek powers to form a line from Melmerby to Masham, in | 
Yoredale, being the southern portion of the abandoned 
Hawes and Melmerby Railway. The second railway for 
which notice has been given commences in the township of | 
Byker, Neweastle-upon-Tyne, by a junction with the Tyne- | 
mouth branch line, and terminates in the township of | 
Chirton by another junction with the said Tynemouth Branch. | 
Railway No. 3 is to commence in a junction with railway 
No. 2 at Chirton, and terminate in a junction with the 
Cramlington wagon way, near Low Flatworth. Railway 
No. 4 is to commence in the parish of Monkwearmouth, at 
the passenger station of that branch, and to terminate at 
tyhope in a a with the Durham and Sunderland 
branch lime. No. 6 railway commences in a junction with 
No. 4, and forms a connexion with the Pensher branch of 
of the North-Eastern at the point where it passes under the 
road from Stockton to Sunderland. Railway No. 6 com- 
mences at Cowpon, parish of Billingham, Durham, by a 
junetion with the West Hartlepool. line, and terminates in 
the township of Linthorpe, near Middlesbrough, by a junc- 
tion with the Stockton and Middlesbrough line. Railway 
No. 7 commences at the north end of the railway station at | 


eresnger® ah wn (the North Stockton station), and termi- | 


| 


| 





nates at Billingham in a junction with Railway No. 6. Rail- 
way No. 8 commences by a junction with No. 7, and ends by 
a junction with the Stockton branch of the West Hartlepool 
line, where that branch crosses the Lustrirg Beck. Railway 
No. 9 commences near Stockton by a junction with Railway 
No. 7, and ends in a junction with Railway No. 6 in the 
parish of Billingham. Railway No. 10 commences in the 
parish of Billingham in a junction with Railway No. 6, and 
unites with the Port Clarence branch railway. Railway No. 11 | 
unites No. 6 with No. 10. Powers are also to be sought to | 
alter the levels of part of the Pensher Branch, to alter Norton- 
road and railway at Stockton-upon-Tees, to purchase addi- 
| tional lands, and to make tolls on coals conveyed on the 
North Shields Railway for shipment ; for further powers as 
to the purchase of the Hull and Selby Railway, for addi- | 
tional capital, amendments of Acts, and for other purposes. | 
The Manchester, Sheffield, and Lincolnshire Company have | 
given notice of an intended ——— to Parliament for 
powers to purchase various lands, for extension of time for 
construction of works of the Chester and West Cheshire 
Junction Railway, the Liverpool Central Station Railway, 
the Manchester, Sheffield, and Lincolnshire extension to 
Liverpool, and the Manchester, Sheffield, and Lincolnshire, 
—— <5. ee ne ee 
ilway in Liverpool, and various r powers ing | 
sale of apeionas lands, alterations of crossings in Eomcohes 
i , &e. A new compaiy has given notice of 














tubes on its way to the blow-off cock. A boiler has already 
been made on Mr, Pinchbeck’s plans, and we understand 
that the arrangement we have described was found to fulfil 
its intended purpose very satisfactorily. 


bortowing money 
an intention to apply to Parliament for powers to construct 
a railway between Scarborough and Whitby, serving Robin 


| my patent of 1868, 





Hood’s Bay, and forming a shipping port at Whitby. At 
| Hood's Bay, sad forming shipping port st Whitby. 


SLIDE VALVE. 


DESIGNED BY MR. F. W, WEBB, ENGINEER, BOLTON. 
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DOUGLAS AND GRANT'S CORLISS GEAR. 
To rug Eprror or Exeiseenino. 

Siz,—With reference to your illustration of the above 

gear in your last number, it is only a slight modification of 


I am unable this week to send you the 
necessary plans in proof of this statement, but hope to do so 


| in time for your issue of the 25th instant. 


Yours obediently, 
J. Freperick Spencer. 
28, Great George-street, Westminster, Nov. 17, 1870. 


New Zeatanp Coau.—aA report has been made by Dr. 
Hector on coal from Mr. Hart's pit, Malvern Hills, in the 
province of Canterbury, New Zealand. Dr. Hector states 
that the quality of the sample is much superior to that of 
coal formerly analysed from the same mine, the chief im- 
ge being the greatly diminished proportion of ash. 
ir. Hector describes the coal as a bituminous brown coal, 
being a laminated mixture of two kinds of coal, the one black 
and glistening, the other brown and dull. 





AsoTHER Tramway Compayy.—A prospectus has been 


| issued of the North Metropolitan Tramways Company, with 


a capital of 330,000/., im shares of 10/., of which 232,500. is 
offered for subscription. An amount of 46,500/. capital was 
issued for the double line of tramway from Whitechapel to 
Bow Church, which was opened on the 9th of May last, and 
is stated to have been since worked at a profit at the rate of 
12 per cent. per annum, and it is now proposed to extend the 
communication from Bow Church to Leytonstone, and also 
to lay down a tramway from the Archway Tavern, Highgate, 
vid the Holloway-road, the Liverpool-road, and the City- 
road, to the Bank. Messrs. Fisher and Parish are to con- 
struct the new lines, and to equip them with carriages, horses, 
harness, stabling, officers, &c., for 225,001.— Times. 


Ove Commerctat Prosrects.—The City editor of the 
Times writes as follows on this subject : ‘‘ In the midst of the 
alarm from the faithless course of Russia, it is necessary to 
remind the public who are now hastily parting with their 
securities that, while it is still uncertain if serious events 
will arise out of it, there can, on the other hand, be no ques- 
tion that it must, for the present, not only by restricting 
trade, but by putting a stop to the possibility of the intro- 
duction of any further foreign loans, tend to increase greatly 
the prevalent abundance in the money market. At the same 
time the intense panic created on the Frankfort and other 
German bourses must aggravate the strain of the war upon 
the resources of Prussia, whose expenditure from the delay 


| before Paris is becoming day by day more enormous.” 





Steet Guys.—The competition between the 9-in. Arm- 
strong wrought-iron mazzie-loader and the Krupp steel 9-in. 
breech-loader rifled guns during some months past at 
Vienna has yielded the victory to the steel gun. The 
Austrian military new , ‘the Comrade, says that “the 
news given by the Tagb/att that the Armstrong 9-in. gun 
burst at the 121st round of the firing on the Steinfeld must 
be rectified. The is not burst but severely damaged.” 
To this we can the following, confirming the previous 
results in favour of steel] in the competitive trials at Berlin 
in 1868. In the retent Austrian trials both guns were 
fired with prismatic powder, and after 111 rounds the 
Armstrong gun showed a split 26 in. in length, and was con- 
sequently declared unfit for further service. The 9 in. steel 
gun has continued firing, and scores at this time 210 rounds, 
remaining in good ition ; the bre»ch-loading apparatus 
being also in a perfect state of conservetion.—Standard, 
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GIRARD’S TURBINE. 




















Fie. 2. 


Many of our readers will remember that about eighteen 
months ago we published a description of some very lar 
turbines at the Isles-les-Meldeuses, near Meaux, one of “4 
pemping stations connected with the Paris Water Works. 

ese turbines were constructed on the plans of M. Girard, 
of Paris, and we now illustrate another and smaller turbine, 
also constructed on M. Girard’s system, but having the 
wheel running horizontally, instead of in a vertical plane, as 
was the case with the turbines of which we before gave a 
deseription. 

The turbine represented in elevation and plan by Figs. 1 


and 2, develops, with a quantity of water varying between | 


0.182 and 0.220 cubic metre per second, a height of fall of 
4.900 metres, and a speed of 82 revolutions minute, @ 
useful effect of between 6 and 10 horse power. The guides ex- 
tend over one-fourth of the circumference of the wheel, and 
are fifteen in number ; their adjustment is effected by means 
of a brass valve, which is opened or shut by a circular seg- 
ment with 38 teeth, into which a pinion, with twelve teeth, 
gears. The wheel has 60 buckets, which are widened 
towards the tower face in order to allow the water to escape 
with the smallest possible velocity. Fig. 4, which is 4 size, 





shows the form of the buckets and guides traced upon the | 
developed central circumference of the wheel; and Fig. 5 | 
shows a radial section to the same scale. Fig. 3 shows the | 
arrangement of the shaft with its supporting pin. The nut, 
@, is provided with an arrangement to prevent its sl 
back ; the shaft, 5, is fixed. The principal dimensions o 
the wheel we illustrate are as follows; Radius of wheel to 
centre of buckets, 0.689 metre; width of buckets at top, 
0.081 metre; width of buckets at bottom, 0.3 metre ; depth 
of wheel, 0.120 metre ; width of openings between buckets of 
wheel at top, 0.047 metre ; width of openings between buckets 
at bottom, 0.023 metre; width of guides, 0.070 metre ; depth 
of guides, 0.070 metre ; width of openings between guides at 
bottom, 0.020 metre. We are indebted for the particulars 
of the wheel above described to our contemporary, Der 
Practische rege tee ey and in ——- with 
this subject, we give following investigation theory 
of the Gireed indies from “ Bernoulli's Vade-mecum des 
Mechanikers:” : 
by 
D ' 





1. Arrangement —The general is shown 
Fig. 6, in which A represents fas cteledon’ tesa: B the 
guides, C the turbize wheel, similar.to Jonval’s turbine ; 


1 





Fre. 5. 





a vertical shaft fastened to a fixed socket, NF another 
vertical shaft placed over the axle, D, and supported by a 
steel pin, m. ‘The wheel, C, is fastened to the hollow axle, 
NF. ateel pin is provided at its wu part with threads, 
and, by turning the nut, #, the turbine may be raised or 
inoueed. The motion is transferred from the wheel by 
means of a wheel 2 a to the top end, L, of 
the hollow shaft, NF. PP is a tube which prevents the 
water from entering into the inner space of the wheel ; T T 
is a vertical slide for the opening and shutting of the ports, 
this slide being marked E in Fig. 7. The admission of the 
water may also be regulated by other means; for instance, 
by « horizontal valve, or by india-rabber rings, put upon 
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“cos 18°=0.9511, whence under this supposition, i with thé 
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metric measurement, M equals the greatest quantity of water| Inclination of the spokes towards the of the wheel 
per seoond, and d the central diameter, we get : =a=17°, whence sin 17°=0.2926 cos 17%==0.9563. 
M Height of the lower face of the wheel above the level of 
eat Th ple phe sper ed or eagerness of the 
tem @ little larger, but never smaller, 7 =2.5 - (0.214-0.09)= Reread 
Velocity. ide wheel 





wee ide 1 the porte in tho guide wheel 

. in w ? 

‘ ; 090 1499 square metre. 

| Of the ports in the wheel, 
square metre. 


to be 24 and 7 

5 Suit. ep? Lower one port in the guide wheel, 

of the Water im the Guides The velocity is 011439 _ 5 nog mete 

equal to 4/2x9.81 A, and us with .—o 

i Lower seqtign of one port in the driving wheel, 
p> 9828 0.0007 square metre. 


Piteh gf the guide wheel © a SERENE ots 


4 metre, whence lower distance between two vanes, without 
consid ithe thidietiess of the vanes=0.1112x ein 17°= 
9.0825 “Thickness of vanes supposed to be=0.0070, 
whence lower distance between two vanes of the guide 
wheel=0 ~ 0.0070=0.0255 metre. Length of one vane 
(obtained byitiriding the section by the width)= 
2.0060 _9.2349 metre. 
0.00255 
The buckets of the wheel have the same as the 
meee effective wate ost, and if the length at oe — face 
3 smaller than represented by thé"diagram. | is taken eq to 0.28 metre, we get the width ports 
iy, e=2e' cosa, whence we may takepireum-| o¢ 1,4 wheel= 7 0.9347 metre. 
0.28 


: ° 

= 72? —0.95 - ; = " 
ferentia! aay Ceres pa ae i —— Drawing these ports at the lower face of the dri wheel 
, Bs in this manner, we find that the angle formed by the buckets 
pas the wheel is about 27;°, and that the length 
olacyt 0950 of the diagonals, B & (Fig. 7), is nearly 1.6 metres. In order 
2x0.9511 | to reduce the velocity, I} k, we take the length of the buckets 
The velocity of the wheel is, therefore, for this angle;equal | ** the lower face of the driving wheel=0.35 metre, and get 


to half the velocity with which the water passes from the | ¢. their width 0.0097 _ «0255 metre, and for the velocity 
guides. v.38 ’ , 


8. Velocity of the Water when Passing from the Turbine.— |B k=1.13 metre. Number of revolutions per minute= 
If Bg is the direction of the turbine buckets at the lower | 3.10x60_ ., 
end, and Bg=% p=circumferential velocity, o', and if the) “gy 

lelo , Bg k a, is drawn, we find that Bg represents queen ercrrerrres 

the relative velocity of the water along the lower ports of . 
the wheel, and BE the absolute velocity with which the PAY OF THE P.W.D. 
water leaves the wheel. This velocity, B4, must besmall,| 1+ having been found that the co-existenco of two systems 
in order to, lose as little as possible of the vis viva contained | 4¢ remunerating the officers of the engineer establishment of 
in the water; for if, for example, Bk=} of V2x9.814', | the Public Works Department, viz., by giving a staff salary 
4X }= 7s of the height of fall A’ is lost. 1 & becomes small | to military officers in addition to military pay and allowances 
if the angle a is taken small, and if the ports of the wheel | and a consolidated salary to civil engineers, has led to 
are towarda the lower end made longer in a radial direction ! serious and anomalous inequalities of pa.’, the question of re- 
than is seen at C in Fig. 6. | vising the salaries of this branch of the department has for 

9. Width of the Ports.—The ports of the guide and driv- | some time been under the consideration of the Government 
ing wheel must be just as wide as is necessary for the pas- | of India. His Excellency the Governor-General im Couneil 
sage of the largest quantity of water, with the velocities v is now pleased, with the approval of Her Majesty’s Govern- 
and v' respectively. We get thus: Lower section of all | ment, to publish, for general information, the following re- 

vised rules: 


—™M. \, 
ports of the guide wheel =s— ; lower and upper section of I. Consolidated salaries to be adopted in all cl inl 





-_ M . \. 
all ports of the driving wheel=— For an angle a=18°, |" j]. The monthly rates to be as follows : 


the section of the ports of the wheel must, therefore, be twice ar 
the section of the ports of the guides, for o'=-0.5 e (for an 
angle of 18°). 
water passes into the wheel with the velocity v?=p', 

and leaves it again with the same velocity, so that the motion 
of the water through the buckets of the wheel is in that case 
almost uniform. central sections of the ports of the 
wheel being larger than the sections at the upper and lower 
surface, an empty space, 8, big. 7, is formed, and this space 
becomes filled with air, if the outer rim of the wheel is pro- 
vided at 8, with openings, and if the wheel runs above the 
level of the tail water. If the wheel should be liable to be 
immersed in the tail water, it will be best to reduce the cen- 
tral section of the ports in the manner indicated at D, Fig. 7, 
and to omit the openings, 5. 

10. Length of Ports.—The length, ¢, is the difference, 
m m', between the inner and outer radii of the wheel. If 
the guide wheel has, for example, 16 vanes, the lower section 
of all the ports is 16 b¢, whence 16 6 ¢e=M=quantity of | cyiey gp. (18tCinns 
water per second. We get, therefore, for 16 vanes, gineer. =} “ 


Length of ports t= 


Forwer | 





CLASSES AND GRADES. 
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iding the distance 60 v', throagh which | clans L f* : Gradei*! ... 
of the wheel passes during that| Superin- | iL 
ten | 


ting ¢ 
i Effect of the Turbines.—The useful effect of | Engineer. 
these turbines is with a full influx of water 60 and 68 per 


cent. ‘ Grade Lt 
Example.—Tho total height of fall, H=2.5 metres, and the | Executive IL+ 
— water, = cubic metre. How is the tur-| Engineer. TLL+ 
bine to 


constructed ? 1V+ 
Square of the central diameter, Assistant ( J. “| 
a=1sx? 0.648, ’ 
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whence central diameter d= 0.648=0.805 metre, for which 
we shal! take 0.85 metre. 
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Number of vanes fm and driving wheels supposed | ‘Be 
their 


_ | present substantive salary of any offi 


<< oeting engineers in the three 
the aggregate buing settled as occasion 
the executive grades to be deter- 


ee Aatin for - 
of superintending etigineer. . reer * 
Of the assistants, one-third to in grade. 


i : 
The numbers in the grades to be fable 
ogeh- Thy enginegrs who actually 
Semsod euttahio od joining the partes 
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the old or new the i 
t ineumbents or hereafter when an 
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XV. In the case of military officers electing to abide by 
existing rules, the staff of the intermediate grade of 
superintending engineer will be 750 rupees, or the mean 
between the two existing classes, the maximum being 1575 
rupees, the mean between the p t highest and lowest 

. The maximum rates of the Ist and 3rd grades will 
the existing maxima of the present highest and lowest 
grades, viz., 1800 rupees and 1350 rupees. 

XVL Alle serving in the Public Works 
to have their i 





Publis “~ Code, tha rg 
o : at 
XIX. These ruled apts 
i.¢., they apply for the tim» to the, th 
of September, and are applicable } Madras and Bombay 
Presidencies ; but they will not tbe furlough allowance 
of officers (whether military or eivil), whose furloughs date 
previous to Ist Se: 
XX. These 


will not innplrg ay reduction of the 
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of Sutherland’s railway, near the town of Helmsdale. 
to the south side of the river at Wick, in the 
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IIL. The total number of chief engineers, Ist class, 
Height of the driving wheel= x 0.85—0.21 metre. determined as circumstances may require. 
i guide wheel=}X0.21=0.16 __,, IV. The number of chief engineers, 2nd and Srd class, to 
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SOLAR HEAT. 
THE TEMPERATURE OF THE 'SUN, 
By Caprany Jonn Ericsson. 

PROBABLY no subject connected with 
supposed to be 
as the propagation of radiant heat. 
law that the temperaturd 
exposed to radiant heat, Gini 
ratio of the square of the distan 
ing body, is true only of of perfectly uni- 
form temperature at the , if the distance be 
reckoned from the centre of the sphere. The tem- 
perature produced by radiation of spheres which 
are not meer pe 4 heated at all points of their 
surface, and of other bodies of whatever form, even 
though they be uniformly heated through the 
entire mass, we have no means of ascertaining at a 
distance, however accuratély that distance may be 
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known. Nor will it avail if in addition to the as- | 


| transmitted to the thermometer from the points g 
| and d will vary in the inverse ratio of the 


| of the stated numbers, viz., as 361 to . Thisli 


great difference of intensity of heat transmitted to 


: r hysies, | the bulb of the thermometer from different points of 
known, is 80 imperfectly understood | the face of the radiating vessel, will evidently 
The recognised | occasion conflicting molecular motion within the 
ed to substances contents of the bulb, fatal to precise indication. 
shes in the inverse | The readers of “ Heat as a 
ce from the radiat- | 


ode of Motion” may 
with eg ask, if the intensity indicated by the 
thermo-electric pile during the reported experi- 
ments, was that due to the radiant heat transmitted 
from g in the line of g¢, or that transmitted from 
dalong de? It oubd ask possibly be both, as we 
have demonstrated that these intensities when 
reaching the bulb of the thermometer vary in the 
proportion of 361 to 400. It will be seen, therefore, 
that Melloni’s demonstration is quite unsatisf: A 
Several minor imperfections i ble from the 
method adopted by the Italian physicist might be 














sumed uniform temperature and accurate knowledge 
of distance, we also know the dimensions and weight 
of the radiating body. In fine, notwithstanding 
our knowledge of these elements, an attempt to 
solve the problem will be fruitless unless, as before 
stated, the radiation proceeds from a sphere of 
known dimensions having a perfectly uniform 
temperature at its surface. Agreeable to the theory 
of Melloni, however, which theory a high authority 
assures us has been unanswerably demonstrated by 
the celebrated Italian, the matter is very simple, 
viz., the temperature at intermediate points e 
tween a heated body and thermometers exposed ‘to 
and indicating the intensity of the radiant heat, 
may be determined by squaring the-respective dis- 
tances. The products, it is asserted, will show 
exactly the inverse ratio of the intéfisities and con- 
sequently the temperature at intermediate points, 
due to their distance from the radi#titig surface. * 
It will be necessary, before entteritig on a demon- 
stration intended to show the t ture of the 
sun, to define clearly the law W governs the 
propagation of radiant heat. I , therefore, 
to examine carefully the merits of Metin mode 
of establishing the infallibility of thé propounded 
theory that the temperatures impagte. to bodies 
exposed to radiant heat are in the fiivérse ratio of 
the distances between the radiating @urface and 
those bodies. Fig. 1 is a diagralit showing the 
leading features of the method. ed by 
a represents the side of a.squarewéaeel: 
hot water, the faces of which, ight 
coated with lampblack and in alf @ 
Hollow cones 4 and ¢ exactly «i 
black paper on the inside provide 
mometers inserted near the’ ape ire ‘applic 
different distances in opposite directiOnsy their. axes 
being in a line and at nght angles with the, of 
the heated square vessel. Melloni states flintthe 
temperature indicated by the distant thermometer, 
e, will be precisely the same as that indicated by ‘/, 
however near the latter may be to the vessel, pro- 
vided the elongation of the sides of the distant 
cone, ¢, shown by the lines ¢ g and ¢ , do not extend 
beyond the limits of the radiating surface. An in- 
— of the diagram will convince the attentive 
observer that because the points, g and d, of the 
radiating surface are not equidistant from ¢, the 
radiant heat which they emit, cannot affect the 
thermometer, ¢, alike. The extent of the irregularity 
may be readily determined by squaring the distances 
ge and de, in conformity vith Melloni’s theory. 
Now the proportion of these distances as shown by 
the diagram, is 20 to 19, hence the radiant heat 










pointed out, all tending to augment the errors 
adverted to. The black paper which lines the inside 
of the hollow cone, 6, as it is very light and incapable 
of reflecting the radiant heat transmitted by the 
rays indicated by & # and mo, will at once become 
heated. Consequently the air contained within the 
cone will speedily have its temperature raised by 
convection, reflecting its heat against the ther- 
at /, and thereby contributing to disturb 
indication already fatally affected by the dif- 
ference of temperature consequent on the varying 
titénsitieés of the radiant heat before alluded to. 
The relative intensities imparted to the black paper 
Within the cone at o, and that transmitted to the 
bulb of the thermometer at /, will be determined by 
seume the length of the heat rays po and p/. 
@ diagram shows that these lengths are as 3 to 5; 
hence by squaring and inversion, we find that the 
temperature imparted by the radiant heat at o will 
be greater than that at fin the proportion of 25 to 9. 
Black paper being a po radiator while air has 
very oat specific heat, i will be seen that the 
volume within the cone will be rapidly heated by 
convection, and hence thé tliermometer at / elevated 
to a degree far beyond fhat which it would reach by 
the direct radiation of the vessel a. It will be 
evident that when a thermo-electric pile is employed 
in place of a thermometer, the disturbing influence 
of the heat imparted to the volume of air in the cone 
will be instantaneous, But let us dismiss the con- 
sidegation of defects of arrangement, and proceed 
to test the truth of the generabtheory supposed to 
have been éstablished by Melloni, namely, that the 
temperatures imparted to bellies exposed to radiant heat 
are inversely as the squires of the distances between the 
radiating surfaces and those bodies. For this purpose 
let us employ in place of the square vessel contain- 
ing hot water, a block of iron of similar form, heated 
to such a degree that a thermometer placed at a 
distance of 30 in. from its face will acquire 40° above 
the temperature of the surrounding air. (Actual 
trial has shown that such a block 36 in. square, 
heated to 600° is capable of elevating the tempera- 
ture 40°, under the stated conditions.) Having 
previously ascertained that the thermometer marks 
exactly 40°, let it be moved towards the radiati 
surface to a point 10 in. distant from the same. 
What increase of temperature will attend this 
advance of the thermometer towards the radiating 
surface? According to the theory the truth of 
which we are going to test, the increase will be 
inversely as the square of 30 is to the square of 10, 





namely, 100: 900=1: 9. pe the elevation of 
temperature will be 9 x 40° = e In like manner 





further move of 2 in. will 


the thermometer 
3 in. from the radiating , at which distance it 
will be subjected to an ‘nerease of temperature in 
the inverse ratio of the square of 30 to the square of 


3, namely, 9: 900=1: 100; the thermometer, there- 
fore, will indicate 100 x 40°=:4000. But the tem- 
— of the radiating block of iron is only 600°. 
e fallacy of the theory under consideration proved 
by pm —ar ion, is s0 en t it 
wou waste of space to te the investiga- 
tion any further. Mellons. device is, however, 
qpportant, as it corroborates the established fact 
an increase of the surface of the radiator is 
upable of elevating the temperature of a substance 
to the radiant heat without increasing the 
‘temperature of the radiator ; and that 


landmark which, though it does not point out what 
We seek, t taking the wrong course, 
The defects of Melloni’s method, and its utter in- 
adequacy to solve the under consideration, 
the question: is it possible to determine, 
by calculation, what tem substances will 
acquire by being placed at different known distances 
from the surface of a heated body of known tempera- 
ture and dimensions, the sides of which are straight 
and parallel? We are compelled to admit, that the 
question thus presented cannot be satisfactorily 
answered, because each point of the radiating sur- 
face, in consequence of varying distance, trana- 
mits a different de of intensity to the exposed 
substance. The difficulty of solution is increased 
on account of the stipulated form; the inferior 
intensity transmitted from the corners of the radiator 
rendering the question exceedingly complicated. 
A radiating plane surface of circular form somewhat 
simplifies the question; yet the difficulty remains 
of dealing with the inferior power of the heat 
rays emanating from the circumference, which, 
when reaching the bulb of the thermometer, 
occasions the conflicting molecular motion before 
pointed out, To overcome this difficulty, I have con- 
structed an instrument—shown by the illustrations 
on the next page, Fig. 2 representing a longitadinal 
section, and Fig. 3 a perspective view (copied from 
a photograph)—in which the radiating surface is 
concave, forming part of a sphere whose centre is 
situated near the centre of the bulb of the thermo- 
meter employed to ascertain the intensity of the 
radiant heat. Bit this expedient of employing a 
concave spherical surface, every point of which is 
equidistant from the bulb of the thermometer, pre- 
vents any change of distance between the same and 
the radiator during experiments. I have, accord- 
ingly, introduced four distinet dises of varying 
1erical concavity, with a thermometer placed in 
the centre of curvature of each. These Jour con 
cave discs form the sides of an open vessel filled 
with oil, heated by a gas flame. In order to facilitate 
comparison, a regular gradation of curvature has 
been adopted; the radius of the deepest concavity 
being 3in., the next being 6 in., then 9 in., and, lastly, 
12 in. for the least concavity. It will be evident 
that, owing to the difference of concavity, each disc 
will present a different extent of radiating surface, 
if an uniform size be employed, thereby rendering 
comparisons between the indicated intensities quite 
laborious. To. obviate this, the diameters of the 
several discs have been so proportioned that the 
superficial measurement of each is precisely alike. 
The dise of the least curvature is 4in. in diameter; the 
remaining three being respectively 3.982 in., 3.939 in., 
and 3.777 in. diameter. Much pains have been be- 
stowed on the workmanship in order to obtain con- 
cavities of precisely equal areas. The objections 
urged in connexion with the solar calorimeter and 
actinometer i conducting thermometric ob- 
servations in the presence of the disturbing influence 
of the surrounding air, appl wings poste mad to the 
apparatus now being she © ing cordingly, the 
heater with its four concave radiating discs and 
thermometers, are enclosed in an exhausted 
chamber, as will be seen by reference to Fig. 2. 
Evidently, the heat the sides of this 
chamber towards the bulbs of the enclosed thermo- 
meters, will determine their zero precisely as in the 





actinometer; hence, it is i that this 
chamber should be at a constant tem- 
perature. This is by surrounding the same 
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INSTRUMENT FOR MEASURING RADIANT HEAT. 
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with an external open vessel filled with water 
kept at a temperature of 60° Fahr., during ex- 
periments. The object of adopting 60° is that of 
facilitating comparisons with solar intensity, the 
zero of my actinometer, as stated in a previous 
article, being also 60° above Fahrenheit’s zero. It 
will be proper toconsider briefly the leading properties 
of the illustrated device. In the first place, the 
radiating concave surfaces, as well as the bulbs of 
the thermometers, are surrounded by the ether alone, 
and, therefore, cannot suffer any loss of heat by 
convection. Secondly, the intensity of the radiant 

heat received from all points of each concave sur- 
face will be precisely alike, because those points are 
equidistant from their respective thermometers. 
Thirdly, the concave surfaces presenting equal areas, 
being composed of the same materials of uniform 
thickness, and being heated by the same medium, 
will emit an equal amount of heat. Fourthly, as 
the several thermometers are exposed to the radia 

tion of a surrounding vessel kept at 60°, they will 
acquire that temperature before fire is applied to 
the heater. In consequence of this, the increase of 
temperature, after heating, will furnish a true com- 
parative measure of the force of the radiant heat 
transmitted from the concave radiators to the bulbs 
of the thermometers. 

The prevailing notion that there is a concentra- 
tion of heat in the focus of spherical radiators, will 
be urged as an objection against the described 
method of measuring radiant heat. A careful ex- 
amination of this question will be necessary, as it is 
intimately connected with solar radiation and solar 
temperature. Fig. 4 represents a concave spherical 
radiator, ¢, being the focus, oc, the axis, and a 4, 


CONSTRUCTED BY CAPTAIN JOHN ERICSSON. 
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section of the radiator. Agreeable to the accepted 


theory of radiation, rays of heat are projected in all 
directions from every point of the radiating surface. 
In order, therefore, to demonstrate that there is no 


concentration of heat in the focus, we have merely | 


to draw radial lines representing the heat rays, from 
points d and fon the concave surface, as shown on 
the diagram. It will be seen on close examination 
that there is only a single ray, dc, emitted from the 
point, d, which is directed towards the focus, ¢ ; the 
ray, fc, being the only one directed from the point, 
JS. The other heat rays from the points, d and /, 
diverge in all directions, and intersect every part of 
the field, £/; thus dispersing the radiant heat 
nearly uniformly over a very large surface. The 
eurve, ea, struck from the point, 7 clearly shows 
that all the heat rays below c, projected from 7, are 


same point, and therefore impart a higher tempera- | surface represented ; the only important difference 
| ture to the plane, 4 /, than that transmitted to the | being that a thermometer placed in the focus of the 


| 


focus. It will be needless to enter on a detailed | latter receives an equal degree of heat from each 


| computation of the temperature at the intersections | point of the concave surface. 


of the various rays with the plane, &/, as a mere | 


Investigations conducted by means of the illus- 


| inspection of the diagram distinctly shows that the | trated instrument prove, that the intensity of heat 


| focus, ¢, receives no increase of heat on account of | transmitted by the radiation of concave spherical 
| being the centre of the spherical radiator. Indeed | surfaces of equal temperature, presenting equal 
| if we substitute a plane circular disc extending from | areas and having different curvature, is in the in- 
| a to 6, a greater amount of heat will ‘be transmitted | verse ratio of the square of their radii ; provided the 
shorter than those directed to the /ocws from the | to a thermometer placed at ¢, than with the spherical | substance which receives the radiaut heat is placed 
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in the focus of the radiating surface. This im- 
portant fact in connexion with the previous demon- 
strations showing the fallacy of the 

theory that the intensity of radiation diminishes in 
the inverse ratio of the square of the distance, be- 
tween radiators and the recipients of their radiant 
heat, enables us now to consider the proposition con- 
tained in our introductory remarks, viz., that the 
assumed law is true only of a sphere of perfectly 
uniform temperature at the surface, if the distance 
to the recipient of the radiating heat be reckoned 
from the centre of the heated sphere. Suppose that 


s, Fig. 5, represents a solid sphere of metal main- 
tained at a constant temperature and suspended in 


A Fic 4 ie 














the centre of an exhausted metallic spherical vessel, 
vy, the size of which is much greater than that of 
the solidsphere ; ¢ a and ¢é being radial lines drawn 
from the mutual centre, c, to the circumference of 
the exhausted vessel. The heated sphere being 
maintained at an uniform temperature while the 
spherical vessel is exhausted and thereby freed from 
any disturbing influence of currents of air, it will be 
evident that the intensity of radiant heat, thus 
transmitted from the sphere through the ether alone, 
will be alike at every point of the surface of the 
surrounding spherical vessel. Obviously, the tempe- 
rature resulting from radiation against the latter 
will be less than that of the central sphere in pro- 
portion to the area presented by each. In other 
words, fhe temperature will be inversely as the areas of 


the two spheres. On the soundness of this pro- 
position depends the correctness of the accepted 
doctrine relating to the propagation of heat and 
light through space. The remarkable fact must not 
be overlooked that this proposition takes no cogni- 


sance of distarce ; and that it enables us to deter- 
mine the temperature of the central sphere merely 


by comparing the relative areas and ascertaining the 
degree of heat which is transmitted, from the central 
to the surrounding sphere; the interyening space, 
whether it be one mile, or one thousand miles; 


being an element exeluded from our calculation. 
That rays of light and heat meet with no appre- 
ciable resistance in their passage through the ether 
is an irresistible inference to be drawn from the 
fact that the intensity depends solely on the area 
over which the rays are dispersed. ‘The common ex- 
pression that * the intensity of light and heat varies 


inversely as the square of the distances’ leads to 
the supposition that distance is an element to be 
taken into aceoupt in ing the intensity of 
radiant heat. That this is an error will be readily 
perceived if we reflect on the fact, just referred to, 
that the intensity of the rays diminishes in the 
exact proportion to the areas over which they are 
dis It is self-evident that if distance, per se, 
in any way affected the question, the intensities 
could not thus depend solely on the extent of the 
areas over which the rays are diffused. I will en- 
deavour to show, at the per time, that the force 
of solar radiation would be in the ratio of the square 
root of the cubes of the distances, if dispersion did 
not alone determine the question. Much misappre- 
hension would be prevented if the law relating to 
radiant heat were thus expressed : The intensities are 
inversely as the areas over which the rays are dispersed. 
Sir Isaac Newton, referring to the intensity of the 
sun’s radiant heat at different distances, thus clearly 
defines the question: ‘The heat of the sun 
various distances) is as the density of its rays.” He 
also states that the densities of the diverging rays 
are ‘reciprocally as the square of the distance from 
the centre of the sun,” a fact which evidently has 
nothing to do with the main proposition, as it 
simply results from certain geometrical relations, 
viz., that the areas of transverse sections of a cone 
are as the square of the distances from the apex. 

I will now proceed to show why the theory of 
Newton, supposed to have been proved by Melloni, 
is true, under certain conditions, as regards an uni- 
formly heated sphere, although fallacious, under all 
circumstances, as regards plane surfaces. Referring 
again to Fig. 5, let us assume that the sphere, 8, 
represents the sun, the semi-diameter of which is 
426,292 miles; and that a/v represents the earth’s 
orbit reduced to a circle whose radius corresponds 
with the earth’s mean distance from the sun’s centre, 
91,430,000 miles. Now the arc, ¢/, is to the are, 
aé, as the radial line, ce, representing the sun’s 
radius, is to ca, representing the earth’s distance 
from the sun's c.atre. Agreeable to the stated 
dimensions, therefore, ce is to ca as] to 214.44; 
hence, regarding a c 4 as a cone, the area of ¢ fis to 
that of a4 as1 to the square of 21444-45984. 
Accordingly, the temperature of the heated central 
sphere, 5, will be 45,984 times greater than the 
temperature which it imparts by radiation to the 
surrounding sphere, a 4c. 

We have now fully established the fact that al- 
though the extent of the radiating and recipient 
surfaces, in connexion with the temperature of the 
former, determines the temperature transmitted to 
the latter, wholly independent of distance; yet, as 
regards the sun, the temperature produced by the 
radiant heat of his rays, is inversely as the square 
of the distance reckoned from his ceatre, the same 
law applying to all spheres having an uniform 
temperature at the surface. 

The law which governs the propagation of radiant 
heat being thus established beyond contradiction, 
we may at once enter on the consideration of the 
sun’s temperature. Evidently this problem cannot 
be solved unless we know the diameter of the sun, 
the distance between the surface of the earth and 
the centre of the sun, and also the intensity of the 
sun's radiant heat at the point where the rays enter 
our atmosphere. By means of thermometers we 
can ascertain the temperature of substances exposed 
to solar radiation, and by deducting from the same 
the temperature of the surrounding atmosphere, we 
can determine the intensity of solar heat near the 
surface of the earth. Adding to this, the loss which 
the radiant heat sustains during the passage of the 
rays through the atmosphere, we are enabled to 
estimate the intensity of solar radiation at the boun- 
dary of the earth’s atmosphere, provided the thermo- | 
metric observations are correct. The employment | 
of the actinometer in place of the ordinary thermo- | 
meters, relieves us from all uncertainty in regard to | 
thermometric determinations. In the first place its | 
indication is not affected by changes of terrestrial | 
temperature of any kind, hence it may be employed | 
at all seasons. Secondly it assigns to solar intensity 
a fixed position on the seale, the thermometric in- 
terval which marks that intensity being affected 
alone by change of distance between the sun and the 
edrth. Of course in all computations based on ob- 
servation, due allowance must be made for the sun's 
zenith distance. 

The eccentricity of the earth's orbit being 0.01679, 
the distance from the sun during the summer solstice 
will be 0.03358 greater than at midwinter. This 
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difference, fully 3,070,000 miles, is so considerable 


ciently free from ag. San 
present a perfectly 

my investigation of solar heat, the weather at mid- 
summer has not been favourable for actinometer 
observations. I have accordingly been 
to compute the sun's intensity at the summer solstice 


from observations made ing certain periods 
before and after the of aphelion. The 
solar calorimeter, which indicates the sun’s dynamic 


en very accurately, has been of much service in 
corro and ing the com alluded 
to. Future observations in more favourable locali- 
ties, np! ong call for some modification, bat 
not of sufficient magnitude to affect the question 
practically. The mean of the several p stony 


tions which I have made, and of the compu- . 


tations based thereon, is somewhat over 6° Fahr. 
increased intensity of solar radiation uent on 
the diminution of the earth's distance from the 
sun during our winter solstice. The eccentricity of 
the earth’s orbit, as before stated, is 0.01679; the 
ratio of greatest and least distance from the earth 
to the centre of the sun will ingly be as 
1.01679 to 0.98321. The temperatures being in- 
versely as the square of the distances from the 
centres of spheres uniformly heated at the surface, 
we ascertain by squaring the amounts last pre- 
sented, that the ratio of temperatures on the ecliptic 
at our summer and winter solstices will be, in round 
numbers, as 966 to 1033. The actinometer observa- 
tions, recorded in a previous article, prove that the 
maximum solar intensity on the tropic of Cancer at 
midsummer is 67.2°; while the di furnished 
at the same time, show that the loss of intensity of 
the sun's rays in their through the atmo- 
sphere, on the ecliptic, is 0.207 or 17.64°. Accord- 
ingly, the temperature produced by solar radiation 
at the boundary of the atmosphere when the earth 
passes the aphelion (summer solstice) will be 67.20° 
+17.64°=54.54° Fahr. The square of the dis- 
tances between the sun and the earth during the 
summer and winter solstices being as already stated, 
in the ratio of 1033 to 966, we ascertain by analogy 
that the temperature at the boundary of the atmo- 
sphere will be 90.72° when the earth passes the 
perihelion (winter solstice), viz., 966 : 1033=84.84° : 
90.72°. Hence, the increase of intensity of solar 
radiation caused by the eccentricity of the orbit, and 
the consequent approach of the earth towards the 
sun during the winter, will be 90.72°—84.84°=5.88° 
Fahr. The readers of “ Outlines of Astronomy” 
are aware that Sir John Herschel assumes that 23° 
Fahr. is the least variation of temperature which can 
be attributed to’the variation of the sun’s distance. 
That the reasoning on which this remarkable as- 
sumption is baged, is incompatible with the ascer- 
tained intensity of the sun’s radiant heat, will be 
shown in a future article. 
New York, Nov. 1, 1870. 


P.S.—I have observed .two material errors in the 
article relating to the actinometer, occasioned pro- 
bably by oversight in transcribing the MS. - 
ferring to the diminished intensity of solar heat 
tow evening, my MS, states: ‘‘ Meteorologists 
will account for the observed diminution,” &e. 
These words having been omitted, renders the 
sentence wholly unintelligible. Referring to the 
effect of the earth's orbital motion, the MS. states 
that the “lens,” not “length,” of the calorimeter 
crosses the path of the sun’s rays. 

_ Ina former article, describing the solar calori- 
meter, the word ‘‘ sun” was substituted for “‘ sum” 
with reference to determining the coefficient of the 
instrument. Again, in describing the process of 
cireulation, the word “ proportion” was substituted 
for ‘‘indieation,” rendering the description quite 
incomprehensible. 

(To be continued.) 


Tas Sovrnmers Pacityic Ratwar.—The proposed 
Southern Pacific or Transcontinental Railway has been re- 
organised in New York by the election this week of a new 
Board of Directors. John C. Fremont, who has 
managed the corporation, retires from the i end 
— ed in that office by Marshal] O. Roberts, of New 

ork. 





2 ee Pe 


weiner eed Om 


erin Ge 
































































2 


PALE TARR NESE TE TEN LIER ANDY Oe adhe 


en 





omy Sain 


anes ee ST ae ee eee BPO a 


Peay wee en Wenn ae Ord 


ye eos 
ot 


378 


ENGINEERING. 


[Nov. 25, 1870. 








~— UNPERATURE. 


Colliery Management. With Dlustfations. By Joxstmax 
Hyrstor, Civil and Mining Engineer. Wishaw : David 
Johnston. 
We have in this country now been engaged in 
eoal-miuing for several centuries, and the import- 
ance of the industry has become so vast that the 
annual uce of coal from our mines is a 
wards of one hundred millions of tons, and yet the 
literature bearing upon the subject is of the most 
meagre description, For the successful prosecution 
of the great national industry of coal mining an ex- 
tensive and very varied amount of scientific know- 
ledge is required, but hitherto there has been dis- 
played a sad lack of that knowledge, and there has 
been but very littie systematic effort made with the 
view of increasing its amount or of imparting what 
is known to those persons for whom such knowledge 
is almost as desirable as daily breed and pure air. 
The work of getting coal is certainly one of the 
most laborious and dangerous that our fellow- 


mortals are called upon to perform, and therefore | 


every reasonable attempt should be made to lessen 


| observe that the author does not hesitate to place 
| much of the mortality among the mining tion 
to the credit of careless managers and niggardly 
owners. He joins with the working miners, and 
with the wutside public in demanding that colliery 
managers should be subjected to some preliminary 
examination before they are intrusted with the 
keepiag of so many human lives, and so much 
| velanite property. ‘This desire has hitherto met 
| with little encouragement from the great body of 
|eoal owners. If mates and captains of sea-going 
|ships are examined in navigation and practical 
| seamanship before they are intrusted with the per- 
| formance of responsible duties, it does seem strange 
that the managers of mines should not be bound by 
| Parliamentary enactment to subject themselves to 
jsome similarly practical test. It is to be hoped 
| that the Home Secretary will deal with this subject 
jin a statesmanlike manner in the forthcoming ses- 
| sion by the Mines Regulation Bill. On the subject 
lof technical training of colliery managers, Mr. 
| Hyslop writes as follows : 

** They read history strangely, or do not read it 
jat all, who sneer at theoretical knowledge, as it is 


the laboriousness and the danger of the occupation | called, in any department. But no one proposes to 
by instructing the working miners, and those who | hand over the management of mines to beardless 
are in authority over them, in the best methods of | boys, simply because they know all the ologies : but 
getting coal, and in the principles which those because those mines are yast laboratories the mana- 
| gers should know something of chemistry ; because 
mining should, to some extent, be taught to every | they have to search for minerals, and extract 
person whose daily lot is cast in the dark recesses | minerals, they should know something of geology 
of our collieries, but more especially should they be | 4nd mineralogy : because they have the control of 
taught to such persons as have the lives of the | machinery they should kntdw. something of me- 
working miners in their keeping. | chanics; because they have to contend with tre- 
In the volume before us a very laudable attempt | mendous forces in nature, pertaining to earth, and 
has been made by Mr. Hyslop to remove the re- | air, and fire, and water, the principles of statics, 
proach with which our technical literature is charge- dynamics, hydrostatics, hydronamics, and pneu- 
able, so far as systematic knowledge of the best | matics, should not be utterly strange to them ; be- 
methods of coal-mining is concerned. It consists of | cause they are managers of our greatest national 
a course of twenty-#ix lectures, which the author de- | industry they should have every educational aid to 
livered by request to sbme young men who applied |manage it profitably, and above all, because they 
to him for instruction on colliery management. ‘The | have the command of nearly 300,000 workers, upon 
instruction imparted to them seems to have been of | Whom probably 1,000,000 women and children de- 
much practical service, as they all attained good | pend, they should know thoroughly how to deal 
positions, and the author naturally enough con- with the dangers to which those workers are ex- 
cluded that the lectures in the published form might | posed, and be able to take full advantage of the 
not be unacceptable to other persons engaged in or | public experience of other men in the same pro- 
mroposing to engage in the coal-mining industry. | feasion. : : ; 

lis experience as a mining engineer has extended | Mr. Hyslop’s book is an excellent specimen of 
over a quarter of a centary, and has been gained | typography and binding. It has been executed in a 
in England, Scotland, and Ireland; and it ought | little mining town in Lanarkshire, not much more 
therefore to be worthy of offering to the public, than a mining village ; and yet it would do no dis- 
considering the great dearth which there is of good credit to the most eminent London or Edinburgh 
technical m«nuals bearing on the economical work- | publishing houses. The letter-press is illustrated by 


methods involve. Both the art and science of coal- 
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ing of our coal beds. So far as we have examined | 
the volume we find it to be worthy of special com- | 
mendation. | 
The following are a few of the subjects which ; 
Mr. Hyslop discusses: ‘Technical Education for | 
Colliery Managers; Surveys, the instruments re- | 
quired, and the methods of using them; Levelling; | 
Plans and Sections; Mensuration and Memoranda | 
bearing upon the caleulations required on the part | 
of the colliery managers ; Mineral Search, arrange- 
ment of rocks, origin of coal beds, indications of 
coal, &c.; Mineral Leases; Position of Shafts; | 
Steam Engines and Steam Boilers; Sinking of | 
Shafts ; Coal-getting ; Systems of Working ; Dykes 
and Dislocations ; Underground Conveyance ; Ven- 
tilation, Choke-damp and Fire-damp ; Accidents ; | 
General Economy, &e. | 
Of course, one cannot legitimately expect to find | 
in a volume, containing only twenty-six short lec- 
tures, all that it is possible to say regarding the art 
and science of coal mining ; but surely the subject | 
of coal-getting by machinery might have received | 
fuller consideration at Mr. Hyslop’s hands. ‘The | 
only machine spoken of for doing such work, is| 
Bidder’s hydraulic machine. Some of the others | 
that have been brought into use from time to time | 
might have received some notice, such, for instance, | 
as Carrett and Marshall's, and Firth and Donis- | 
thorpe’s. Certainly this is one of the most useful | 
directions in which mechanical ingenuity can be 
turned, and Mr. Hyslop would have done well if he 
had indicated the general principles to be observed, 
and the objectionable features of construction to be 
avoided in designing and perfecting a really service- 
able coal-getting machine. Mr. Hyslop might, 
doubtless, have enlarged with advantage upon the 
improper and reckless use of gunpowder, especially 
in fiery mines, as there is much room to fear that a 
large proportion of the fatalities of coal mining are 
due to explosions of fire-damp which has been 
ignited by a gunpowder flash. We are pleased to 





a photographic frontispiece and no fewer than 
seventeen well-executed plates. 
PERMANENT WAY. 
Baron von Weper’s EXPERIMENTS ON THE STABILITY 
or PerMANent Way. 
(Continued from page 360.) 

Herr Funk's Experiments on the Resisting Power of 
Railway Spikes. ‘The experiments made by Herr 
Funk on the holding power of railway spikes con- 
stitute, as we remarked last week, one of the most 
important investigations of the kind ever carried 
out, the experiments being directed, not merely to 
ascertaining the power of the spikes to resist a 
force tending to draw them. straight out of the 
timber, but also to determining their resistance to 
lateral displacement. The effect of modifications 
in the forms of the spikes, and variations in the 
nature of the timber into which they were driven, 
were also taken into consideration. Under these 
circumstances we have deemed it advisable to re- 
produce, in extenso, a translation of 4 report on 
these experiments, published by Herr Funk him- 
self, believing, as we do, that this report. contains 
a great amount of practical information of a kind 
not generally availat le. ‘The report is as follows : 

The important influence exerted by the resisting 
power of the spikes on the maintenance of per- 
manent way structures made it necessary to under- 
take, on the Hanoverian State railways, a series of 
experiments to determine the resisting power, and, 
considering that more than 6 millions of these 
spikes, costing about 30,000/. sterling, are used on 
these lines of rails, a short report on these experi- 
ments may not be without interest. 

The resisting power of railway spikes depends 
chiefly : 

1. Upon the kind of timber of which the sleeper 
is formed, and the condition of the latter. 

2. Upon the shape and the dimensions of the 
spikes. 











‘ Upon the mode of driving them into the 
8 rs. 
Kind of Timber and condition of the Sleeper. 
On the Hanoverian, as well as on most other Ger- 
man railways, sleepers of oak (Quercusrobur and Quer- 
cus peduaculata) and fir ( Pinus sylcestris) are chiefly 
. a8 are also sleepers of pine (Pinus abies, 
£.) and of beech (Fagus syleatica); oak and fir 
sleepers have, therefore, principally been used for 
these experiments, but pine and beech sleepers 
have occasionally been selected for comparison. 
Of course the nature of the timber exercises a 
great influence upon the resisting power of rail- 
way spikes both with respect to the loosening and 
the drawing out of the spikes in the direction of 
their length, as well as with respect to their lateral 
displacement, oak timber giving the best results. 
Next follows beech, whilst fir and pineare much 
inferior to the two former timbers, andare almost 


;equal to each other, and they will, therefore, be 


both considered in the following report nmder the 
name of deal. 

The following average values, deduced from a 
great number of experiments, give the resisting 
power of spikes against being drawn ont in the 
direction of their length: ; 

A. Spikes of prismatic shape, } in. square, driven 
4} in, deep into the sleepers, and weighing 0.46 tb. 

Ib. 


For deal ae oid as nd ool 2986 


» oak 20s ne siti ba ood 6038 

B. Spikes of the same sort, but drivem§ im: deep 

into the sleeper. 
1b. 
For deal eos eee eee eve ove 5268 
» oak eve eos eee as eon 7221 

C. Spikes of the same shape; 4 in. square, 

weighing 0.66 lb., and driven 6 in. into the sleeper. 
Ib. 
For deal eos oes wee ses os 4873 
» oak ove ove one “ ose 9084 

These experiments show that the resisting power 
of spikes against being drawn out of the deal 
sleepers is in proportion to that of oak sleepers as 
] : 2.02, 1: 2.21, and 1: 1.86, or on the average 
alinost exactly as] : 2. 

The results of the experiments on the resisting 
power of the spikes against a lateral pressure were 
not so unfavourable for deal as compared with 
oak. The proportion of this resisting power to 
a lateral displacement of 1 in. (a displacement of 
special importanee for permanent way structures) 
for deal as compared with oak is as 1 : 1.2, and with 
respect to the entire drawing out through lateral 
pressure as 1 : 1.6. —— 

Whether the impreghation Of the sleepers with 
a preserving fluid exercises any influence upon 
the resisting power of the spikes, forms another im- 
portant question. Experiments have only been 
made with sleepers prepared with chloride of zinc, 
which system of impregnation has been adopted for 
twelve years on the Hanoverian railways. Seventy- 
five of these experiments made with deal sleepers 
showed that the average resisting power of spikes 
against being drawn out of prepared sleepers was, 
as compared with the resistance in the case of un- 
prepared sleepers, as ] : 1.06, whilst fifty-four other 
experiments made with oak sleepers gave an average 
(ebm of 1:1.01. No difference was found 
vetween newly prepared sleepers, and those which 
had been prepared for some time. ‘This coincides 
with the general experience of the maintenance of 
permanent ways. namely, that spikes driven into 
prepared sleepers do not get loose sooner than those 
used with unprepared sleepers. On the contrary, 
the impregnation of the sleepers reduces the waste 
of spikes, for the chief loss of the latter is due to 
the renewal of sleepers and rails when the spikes 
have to be drawn out of the timber. An experience 
of twelve years has proved that the chloride of zinc 
foreed into the timber does not attack the spikes, 
and the resisting power of the latter cannot, there- 
fore, be reduced by the impregnation of the sleepers, 

Of course, the nature of the timber exercises a 
decided influence upon the absolute resisting power, 
and wood with curled fibre gives to the spikes a 
much greater resisting power than wood of straight 
clean grain. 

Il. Shape and Dimensions of Railway Spikes. 

The forms of spikes mostly adopted are : 

1. Prismatic shape with square section and wedge- 

pointed, Fig. 4. (See Fig. 20.) 
2. Pyramidal wedge shape with rectangular sec- 
tion, Fig ¢, side view Pig. a. 

3. Double pyramidal with square section (both 

sides like Fig. r) similar to ordinary nails, 

4, Bellied shape with square section, Fig. d. 
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5. Square section with jagged edges, Fig. ¢. 
6. Twisted ryt with triangular section, Fig. 7. 
The first of these shapes (Fig. 4) being most 


generally used, and having been adopted exclusively 
rit.a ; 





ig 
for the Hanoverian railways, we shall take it as 
the unit, and shall compare all the others with it 
in order to form an opinion as to the relative value 
of the various forms. 


Resisting Power against being drawa out of the Timber. 

The first question with these prismatic spikes 
(Fig. 4) was to determine, which was the most ad- 
vantageous form of point to give to them. The 
wedge shape having the advantage over the pyra- 
midal point, that the fibres of the timbers are cut 
by it, and that the sleepers are thus not so likely 
to be split, it remained only to decide whether the 
wedge had to be of a more or less taper shape. 
The comparative experiments were made with 
spikes (Fig. 4), in which the length of the pointing 
was (1) equal to twice the thickness of the spike, 
and (2) equal to four times that thickness, ‘These 
experiments gave for the resisting power against 
being drawn out, and for the same length of spikes, 
the proportion 

Fordeal ... ee ove eee ove 1:095 
aR ~ es din ese wed ies 1; 0.97 

whence the former and shorter point has been that 
most generally adopted, as it proved perfectly 
sufficient for the driving of the spikes into the 
sleeper; this shape was adopted for the further 
experiments. 

The pyramidal spikes (No. 2) compared with the 
prismatic spikes (No. 1) of equal weight, equal thick- 
ness at upper end, and equal free length of head, 
and thus equal volume of iron in the timber, gave, 
according to ninety-six experiments, the following 
average values for the resisting power against 
being drawn out of the timber: 

A. Small Spikes. Prismatic spikes (No. 1) fin. 
square, 6in. long, driven 4}in. into the sleeper, 
and weighing 0.461lb.; pyramidal spikes (No. 2) 
4in. square at the top, 7}in. long, driven 5}in. 
into the sleeper ; weight, 0.46 lb. 


Average. For Deal. 

No. 1=2986 Ib., minimum, 2465 lb.; maximum, 3940 Ib. 
No. 2=4213 ,, = 2840 ,, = 4961 ,, 
For Oak. 

No. 1=6038 Ib., minimum, 4911 Ib. ; maximum, 6811 Ib. 
No. 2=7934 ,, ye 6011 AG 9386 ,, 


Bb. Large Spikes. Prismatic spikes (No. 1) 7% in. 
square, 7in. long; driven 6in. into the wood; 
pyramidal spikes (No. 2) 7;in. square at the top, 
7} in. long; driven 6} in. into the sleeper ; weight 
in each case, 0.66 lb. 


Average. For Deal. 
No. 14873 lb., minimum, 3700 Ib. ; maximum, 6745 lb. 
No. 2=5754 ,.- 5 4180 ,, i 7990 ,, 
For Oak. 
No. 1=90841b., minimum, 7525 Ib.; maximum, 10,645 Ib. 
No. 2=10,019 Ib. on 8260 ,, - 12,220 ,, 


‘The proportions between the resisting powers of 
prismatic and pyramidal spikes of equal weight, 
equal yolume of iron in the timber, and equal 
thickness at the top were thus as] : 1.4] and 1: 1.31 
for those of shorter length, and as 1: 1.18 and 
|: 1.10 for those of greater length ; whilst a third 
series of experiments with prismatic and pyramidal 
spikes of the shapes Nos, 1 and 2, and driven for 
the same depth into the wood, gave the following 
average results : 

For a depth of 5 in. 
No. 1 in deal=3032 ib. ; in oak=-7239 Ib. 
No.2 ,, .=9000K.;. ,,. 7582 lb. 
For a depth of bin. 
No. 1 in deal= 4029 Ib. ; in oak—~ 8505 Ib. 
No.2 4 =4181)b. =9188 Ib. 

The proportions between the resisting power of 
straight prismatic spikes and that of pyramidal 
spikes, both of the same weight, and driven equally 
deep into the timber, are, therefore : 





In deal=1 : 0.04 and 1: 1.02, average=1 : 0.08 
In oak=1:105and1:108 ,,. =1: 1.06 

The double pyramidal spikes, similar in form to 
the ordinary nails, showed for the short kinds 
(weighing 0.46 Ib. each) and for deal a very favour- 
able resisting pres, which was about 28 per cent. 
greater than that of the prismatic spikes of the same 
weight, the resistances being respectively 4195 Ib. 
and 3268 1b. ; this advantage disap , however, 
in the case of the longer spikes weighing 0.66 lb., 
the respective resistances being then 4858 lb. and 
4873 Ib., and neither was it apparent in the case of 
those of shorter lengths driven into oak, the resist- 
ances being then 71941b. and 7221 1b. The reason 
for this is evidently to be found in the circumstance 
that this form of spikes splits the timber very easily, 
but that the splitting begins sooner in oak than in 
deal. 

The proportion between the resisting power of 
bellied spikes, represented by Fig. d, Fig. 20, and 
that of prismatic spikes of the same length and the 
same weight was, when they were driven 4} in. into 
the timber (the actual resistances being 2708 Ib. and 
5488 lb. respectively) as follows ; 

For deal No. 1 (Fig. 6): No. 4(Fig.d) ::1: 0.91 
For oak No, 1 on A eg 231: 0.91 

When driven into the timber for a depth of 6 in., 
the respective resistances were 3758 Ib, and 6434 Ib., 
and the proportionate resistances were thus as 
follows : 

For deal No, 1 (Fig. 6): No. 9 (Fig. d) ::1: 0.78 
For oak ,, iS Fare nae ::1: 0.70 

Comparing the results of the experiments on the 
resisting power of spikes with jagged edges, Fig. e, 
with those on the resisting power of prismatic spikes 
of the same form, and taking the result obtained 
for the latter as unity, we get the average propor- 
tion of 1 : 0.96. 

Twisted spikes of triangular section, Fig. /, were 
compared with the same sort of spikes, but un- 
twisted, and they showed a proportionate power of 
resistance against being drawn out of the timber 
which, if the resisting power of the untwisted spikes 
be taken as unity, is as stated below : 

For fir-wood, on the average . 1: 0.94 
For oak ,, * os ome woo we 1:90.98 
When being drawn out, the twisted spikes could 
turn freely round, as is the case when they are used 
for the fastening of rails. 
Power of Resisting Lateral Pressure. 

In order to determine the resisting power of rail- 
way spikes to lateral pressures, experiments were 
made (1) with prismatic spikes,as represented by 
Fig. 4 (1¢) with spikes of the same form, but drawn 
down for one-fourth of their length, and, conse- 
quently, much thinned, and (2) with the pyramidal 
spikes, represented by Fig. ¢; all the spikes were of 
the same weight, and, when driven into the timber, 
projected 3 in. above the surface of the sleeper. 

The following Table gives the resisting powers 
of these spikes against lateral pressure exerted in 
the direction of the fibres of the timber: 
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} in. required a pressure of 
A lateral displacement of} 2159/2772| 194912167 1968/2288 
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1 in. required a pressure of § | See 
An entire displacement re-) | 
sulting in the spikes being | | 
completely drawn out of > 3658) 4973 nee wage 3808 7082 
the timber required a j j 
pressure of ose ee J 4 | 
With respect to the lateral displacement of 1 in., an amount 
of displacement especially important for nt way 
structures, these three sorts of spikes show the following 
propottionate resistances, that of the ordinary prismatic 
spikes (Fig. 6) being taken as equal to 1: 
No.1. No.la. No.2. 
For deal 1 ; 088 : 6.92 
For oak ase 1 : 6.79 : O81, whence 
The average ... 1 : 083 : O26. 


IL. The Driving of Spikes. 
The chief question respecting the driving of the 
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fluence upon the resisting 
a deeper or danger hole is never required for the 
spiking of the rails. Frequently, however, no hole 
whatever is bored for the spikes, for the latter may 
be driven into the sleeper without it, even without 
producing any splitting of the latter, if the two 
spikes, which are placed one on cach side of the rail, 
are not driven into the same longitudinal fibres of 
the timber. Further, in order to prevent as much 
as possible a splitting of the timber, the spikes are 
regularly placed in such a position that the wedge- 
shaped point is at right angles to the longitudinal 
fibres, thus cutting through the latter. Although 
these remarks on the driving in of these spikes pre- 
sent nothing new, we, nevertheless, thonget it right 
to give them here in order to complete the report. 


Conclusions. 


The following results are derived from the above 
investigations, and from former experience gained 
in the construction and maintenance of permanent 
way structures, 

1. Sleepers made of oak are preferable to those 
made of fir and deal, not only on account of their 
greater durability, but also on account of the greater 
resisting power which they give to the spikes. Al- 
though experience has not yet sufficiently proved 
the proportionate durability of prepared oak, fir, 
and pine sleepers, it is, nevertheless, advisable to 
use oak sleepers, even in cases where the prices for 
the oak are |} or 1} times as high as those for the 
softer kinds of wood. 

2. Joint sleepers, where a great resisting power 
of the spikes is especially necessary, ought to be 
made of oak, even in those cases where that timber 
costs about 2 or 2} times as much as fir or pine. If 
the difference of the price, however, is still greater, 
the joint sleepers of tir ought to be made larger, in 
order to enable a greater resisting power to be ob- 
tained for the spikes by giving the latter additional 
length. 

rd If the intermediate sleepers are made of fir, 
one or two of these sleepers—according to whether 
15 or 21 ft. rails are used—ought to have two spikes 
on the outside of the rail base, or small bedplates 
3 or 4in. wide should be adopted, in order to in- 
crease the resisting power of the spikes against 
lateral pressure, an — to bring the inside 
spike also into action. ‘The number of these outside 
spikes or bedplates ought to be increased in curves 
of small radii on the outer line of rails; and for 
curves of 1600 ft. radius and less, each sleeper ought 
to be doubly spiked on the outer line of rails, or 
ought to be provided with a bedplate with two 
holes. é 

4. The impregnation of the sleepers with chloride 
of zine does not influence the resisting power of the 
spikes, but this power seems to be a little less for 
newly prepared sleepers which are still completely 
saturated with water. 

5, The bellied spikes (Fig. d) possess the smallest 
resisting power, this powér being only 0.7 or 0.9 of 
that for prismatic spikes of the same weight. 

6. No favourable result is obtained by twisting 
the spikes or by jagging their edges. , 

7. The resisting power of double pyramidal spikes 
(Fig. ¢) of short length is for deal about } ter 
than that of straight prismatic spikes (Fig. 6) of the 
same weight; this advantage does not exist, how- 
ever, in the case of spikes of greater length, nor 
when the spikes are driven into oak. 

8. The simple pyramidal spikes (Figs ¢ and ¢), 
and the prismatic spikes (Fig. 4), if both are driven 
equally deep into the wood, offer the same resisting 
power against being drawn out of the timter, whilst 
if the same rolume of both is driven into the wood 
the holding power of the former is for oak and fo: 
long spikes about th, and for deal and for shorter 
spikes about } greater than the resisting power of 
prismatic spikes. But with respect to the resisting 

ower against lateral displacements within the 

imite important for permanent way structures, the 
prismatic spikes are in a similar proportion stronger 
than pyramidal spikes. 

9. The pyramidal. spikes, costing about 20 per 
cent. more than prismatic spikes of the same weight, 
the advantage of the smaller volume of iron driven 
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into the wood for the necessary depth «f 5 or 6 in. | 
(found by gare to be a sufficient depth for the 
spiking of the rails), is completely compensated ; | 
the prismatic spikes are, therefore, preferable to 
pyramidal spikes, as the former, besides their greater 
resisting power against lateral pressure, have not 
the great disadvantage of the latter spikes of be- | 
coming, when once loosened, soon entirely power- 
less. 

Baron von Weber's Experiments on the Resisting 
Power of Spikes. ‘The experiments above described 
being of a very satisfactory kind, Baron von Weber's 
researches were conducted so as to deal with ques- 
tions to which Herr Funk's experiments did not 
relate, and they were especially carried out for the 
purpose of ascertaining the influence of the pressure 
of the wheels against the rails upon the resisting 
power of the spikes. The results obtained in these 
researches are not to be considered as answers to 
theoretical questions regarding the power of spikes 
to resist being drawn out of the timber by forces 
applied in the direction of their length or by dis- 
secenent in a direction at right angles to their 
axes, but they form useful data directly applicable 
in the practice of railway engineering. The follow- 
ing is an account of Baron von Weber's researches 

23rd Series of Experiments These experiments 
were carried out as follows: Two rails were placed 
upon new and sound fir sleepers, and were at first 
spiked in the usual way, with four spikes, to one 
sleeper only. The spikes used in all these ex- 
periments were 14 millimetres ( = 0.5515 in.) 
square, had chisel-shaped points, 30 millimetres 
(=1.18 in.) long, and were driven 140 millimetres 
(=5.5 in.) into the timber, the area of spike sur- 
face in contact with the wood being thus 73 square 
centimetres (=11.3 square inches). ‘The rail being 
fixed, the amall hydraulic press already referred to 
was arranged as shawn in Figs. 2] and 22, so that 
it acted against the heads of the rails, and thus 
tended to cant the latter, and draw the spikes out 
of the sleeper. 


When the press exerted a pressure of 1 centners 
(=11541b.) the gauge of the rails was widened 10 
millimetres (0.39 in.) without any alteration being 
observed in the fastenings, but an increase in the 
pressure to 15 centners (1701 1b.) gave rise to a 
noise resembling that produced by drawing firmly- 
fixed nails from sound timber, the widening of the 
gauge being increased to 13 millimetres (0.51 in.), 
and one of the inside spikes being lifted 5 milli- 
metres (=0.2in.). A pressure of 16 centners 
(=18141b.) sufficed to cant the rail completely, and 
draw the spike just mentioned. The hole from 
which the spike had been drawn was then filled up, 
and the spike again driven, when it was found, on 
the press being applied, that a pressure of 17 
centners was required to widen the gauge 13 milli- 
metres, the opposite spike to that which had pre- 
viously been drawn being then lifted. The resist- 
‘ng power of the first spike had thus been increased 
above 20 per cent. by being redriven into a filled-up 
hole; but although, as Baron von Weber remarks, 
this does not agree with Von Kaven's results, yet 
it may be explained by supposing that, owing to 
the presence of the filling, the spike, when re- 
driven, caused a greater compression of the fibres 
of the timber in its neighbourhood than it did when 
first inserted. 

24th Series of Experiments. These trials were 
made in the same manner as the last, but the fir 
sleeper was replaced by one of oak. The rails 


were secured by new spikes, and the results were as 
follows : 
Pressure applied. 
entars. |b. 
101134 . ose ose 
20=2269 ° . ° 7.5=0.295 
30=3403 ooo oes e 9.00 354 
At the last-named pressure one of the inside 
spikes yielded with a loud crack, and a continued 
pressure of 20 centners only was required to com- 


Widening of gau 
mil in. z 


6.0=—0.236 


“oom the canting of the rail. After the spike had 


een drawn about 30 millimetres, it was pressed 
away from the rail, and left the base of the latter 
free. 

25th Series of Experiments. In these trials the 


| same rails were fastened down to two fir sleepers, 


and the press was placed so as to act on the 
heads of the rails midway between these sleepers, 
A pressure of 20 centners (=2269 Ib.) produced a 
widening of the gauge of 13 mil., without, however, 
loosening the spikes; while with os of 45 
centners—the gange being then widened 25 milli- 
metres —two inside spikes, diagonally opposite each 
other, yielded, and a third followed immediately 
afterwards. With a continued pressure of 51) 
centners (=5672 1b.) one of the rails was canted, 
and the spikes completely drawn. 
26th Series of Experiments. These trials were 
made in the same manner as the last, the two 
sleepers, however, being of oak in place of fir, 
The results are subjoined : 
Pressure applied. Widening of gauge. 
entnrs. |b. mil. in. 
10=1134 3.0=0.118 
202269 4.5=0.177 
30=3403 7.5=0.295 
$0= 4537 1046=0.413 
50— 5672 13.0=0.512 
60= 6806 vos ese oes 23.5=0.925 
With this latter pressure one spike became loose, 
another had its head bent, without being loosened 
in the timber; and the outside spikes were dis- 
placed in the sleeper about 10 mil. =0.39 in. 
27th Series of Experiments. In this case the rail was 


fastened to three fir sleepers, and the press was 
placed directly over the central sleeper. The results 
were as follows : 
Pressure applied. Widening of gauge. 
entors. lb mil. in. 
202269 6.0=0.236 
25=2836 ese ose 10.0=0.394 
With the latter pressure one of the spikes on 
the central sleeper became loose, and with a pres- 
sure of 40 ecwt. the same effect was produced on 
one of the spikes on an outer sleeper; while a 
pressure of 60) centners (=6806 Ib.) produced cant- 
ing of the rail, all the spikes being loosened. 
28th Series of Experime nts. These trials were con- 
ducted in the same manner as the last, oak sleepers 
being, however, substituted for fir. The following 
are the results : 
Pressure applied. Widening of gauge. 
entnrs. ib mil. in. 
10=1134 1.56=0.059 
20=2269 4.5=0.177 
30= 3403 6.0=0.236 
40=4537 7.5=0.295 
50— 5672 10.5=0.413 
6 = 6806 14.46=0.570 
707940 16.0—-0,.629 
75=8507 19.0=0.748 
80-9075 24.0=0.945 
85= 9642 a oe ese «- _28.0=1.102 
With the maximum pressure one of the inside 
spikes was drawn, and the heads of two others 
were bent without the spikes themselves being 


loosened in the timber. The horizontal di - 
ment of each spike was almost uniformly 4.5 mil. ; 
and when the pressure was removed the rails showed 
a permanent lateral displacement of this amount, 
the spikes being all more or less disfigured. 
29th Series of Experiments. (n this series the rails 
were fastened down to four sleepers, and the 
was placed so as to act against the heads of the rails 
midway between the central sleepers. Baron von 
Weber does not state of what wood the sleepers 
used in this set of experiments were made; but 
judging from the results, which are subjoined, they 
must have been of fir. 
Pressure applied. Widening of gauze. 
entars. lb. mil. in. 
15=1701 4.0—0.157 
25— 2836 9.0—= 0.354 
35—3970 13.0=0.512 
45-5105 19.9=90.748 
556239 25.00.9814 
63=7373 coe eve see ep 36.0= 1.417 
With a pressure of 45 centners the four spikes 
nearest the press became loose, and with the pres- 
sure of 65 centners the bottom flange of one of the 
rails got clear of the heads of its spikes, and the 
rail was canted. Until the widening of the gauge 
amounted to 13 mil, the rails returned to their 
normal position on the removal of the pressure. 
When a pressure of 65 centners had widened the 
gauge 36 mil, as recorded above, the rails were 
taken up and straightened, and the holes in the 
sleepers being filled up, the rails were put down 
again and fastened with new spikes. The press 
was then again applied with the foilowing results : 
Pressure applied. Widening of gauge. 
entnrs. lb. mil. in. 
151701 6.0=0.236 
inside 
19.0=0.748~ spikes 
loosened. 


404537 


55=6239 ... one one rail canted. 

Although these experiments with re-spiked rails 
show no important diminution in the holding power 
of the fastenings, it is considered by Baron von 
Weber that this may only be the case with new 
sleepers, and in cases where the old holes are filled 
with particular care. 

The average results deduced by Baron von Weber 
from the experiments we have recorded, are that, 
in the case of the fir sleepers, a force of about 
1850 Ib., and in the case of the oak sleepers, a force 
of about 3000 lb. was required for drawing the 
spikes. As the latter had 73 square centimetres, or 
11.3 square inches, of surface in contact with the 





timber, the forces required for drawing the spikes 
| were : 
Pounds per 
square inch 
of surface. 


Pounds per square 

| 
| 
In fir sleepers ... 25.3 = 163.2 
mn 


centimetre of 


+» O08 pe o0s 418 = 269.6 

These values for the holding power are much less 
|than those found by Von Kaven and Funk, and 
jthere is also somewhat less difference between 
ithe respective holding powers in fir and oak than 
jwas shown by the researches of those experi- 
jmenters. Baron von Weber, however, considers— 
and we agree with him—that the difference between 
Von Kaven and Funk's results and his own are 
fully accounted for by the fact that in the latter ex- 
| periments the spikes were not merely subjected to 
'a pull in the direction of their axes, but were ex- 
posed also to lateral pressure, the pull being exerted 
|on the underside of the nose or Sank Baron von 
| Weber considers also that from the fibres of oak 
having less flexibility than those of fir, this lateral 
'pressure would produce greater loosening of the 
spikes in the former than in the latter timber, 
and hence there would be less difference in the hold- 
ing power of the _— in the two kinds of sleepers, 
than was shown by the researches of former ex- 
perimenters who applied a direct pull to the spikes. 
| This fact shows, as is remarked by Baron von 
Weber, that results of direct practical value can 
jonly be obtained by experiments carried out under 
the circumstances which exist in actual practice, and 
he considers for this reason that the values for the 
holding power of spikes deduced from his researches 
are more reliable for practical use than those obtained 
from previous experiments. 


Jorxt-Stock Compastes.—The number of new joint- 
stock companies continues to be very large. In the year 
1869 475 were formed in the United Kingdom, and registered, 
with a proposed capital of 141,274,251/.; and in the first 
half of the year 1870 285, with a proposed capital of 
23,012,2142. Bat it must not be supposed that all these com- 
panies are now in operation. 
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RAILWAY AND ROAD BRIDGE OVER THE GANGES AT CAWNPORE. 
MR. JOHN M. HEPPEL, ENGINEER; MESSRS. CAMPBELL, JOHNSTONE, AND CO., LONDON, CONTRACTORS. 
(For Description, see Page 382.) 
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RAILWAY BRIDGE OVER THE GANGES 
AT CAWNPORE. 

We publish on pages 381 and 384 elevations and sections 
and a perspective view of the wrought-iron trussed girder 
bridge now in course of construction across the river Ganges 
for the Cawnpore branch of the Oude and Rohilkund Rail- 
way. Considerable interest attaches to this bridge, inas- 
inuch as when completed it will be the first bridge buik 
across that river, which is prominent alike in the religion 
and the geography of the East. It is true that there is at 
present @ bridge of boats at Cawnpore, by which the 
passage of the river is effected, but it is both unsafe and 
inadequate to the demands made upon it by traffic. An 
additional interest perhaps arises from the vicinity of the 
new bridge to the seene of one of the worst phases | 
ef the Indian mutiny. The bridge does not possess any | 
special structural feature, but the method of placing the 
girders in position by hydraulic machinery, the details of | 
which arrangement were described by us in our namber for | 
the 28th October last, is novel. The bridge has been care- 
fully designed, and is well adapted for its purpose, which is 
to carry the railway and road traffic across the river, from 
Cawnpore to Lucknow. Through the courtesy of Mr. J. | 
M. Heppel, the engineer in England of the line, we are} 
enabied to place engravings and particulars of thia bridge 
before our readers. It will e seen from out engravings | 
that the girders will rest on brick piers, carried down to a 
considerable distance below the bed of the river, which is 
of loose sand. The lower portions of these piers are built up 
in two cylinders, each 10 ft. in diameter, and which are | 
coupled at a point near the level of the river hed. Thence 
upwards the piers are 22 ft. in width and 10 ft. in thick- | 








ness, terminating in stone caps, 24 ft. wide and 12 ft. thick. | down to the masonry of the piers, the arrangement being | 
| shown in our engraving at Fig. 5. 


There will be 22 of these piers placed 110 ft. apart, 
centre to centre, the bridge consisting of 23 river spans of 
100 ft. each in the clear and 2 land spans of 41 ft. each. 
The girders for 20 of the river spans will be made up into ten 
pairs, connected Ad to end for fac ility of erection, and will i 
thus be continuous over two spans. The last length will 
consist of three girders made up in one piece in the same | 
way. Fig. 1 in our engraving shows an elevation of one | 
of the land spans over the approaches to the road; the abut- | 
ment pier ; the first river span ; and the first river pier. Fig 
5 represents a plan of the two spans shown in Fig. 1, with 
the platform of the railway removed. Fig. 2 a plan of one 
of the piers. Fig. 6 is a cross section of the bridge at the 
centre of one span, drawn to an enlarged scale, Fig. 6 being | 
a longitudinal section taken at the same point, and drawn | 
to the same scale. The arrangements for the traffic are | 
thus clearly seen; a single line of railway is carried on the 
top of the girder, whilst the road traffic passes through it, 
being conducted to it by approach roads at each end, as seen 
in the plan at Fig. 3. It will be observed that the width 
of the roadway is only 9 ft., rather narrow for cart traffic ; 
but then it is to be remembered that the main purpose of 
the bridge is to carry the railway, the roadway only being | 
a secondary consideration. It will, however, be an easy | 
matter to regulate the traffic, as is done on other bridges of 
similar construction in India. 

The longitudinal and cross sections at Figs. 5 and 6 | 
illustrate the method of laying the longitudinal timber | 
bearers and decking of the cart road, as well as the details | 
of the railway platform. The timbering of this latter | 
portion consists of two main longitudinal bearers 10} x 
9 in, resting on brackets rivetted to the square frames and 
notched to receive the top bracing of the girder. To these | 
are bolted transverse bearers 12 in. x 6 in. on which again 
is spiked 2 in. planking. The rails are of the Vignoles 
section 60 Ib. to the yard, and are held down on 3 in. | 
lofigitudinal timbers by dog bolts which pass through the | 
timber cross bearers, The rails are laid to a gauge of 5 ft. | 
6 in. and the planking between them is covered with | 
corragated galvanised iroo, 18 W. G. for the whole length 
of the bridge as a precautionary measure against fire from | 
the engines, an’ also as a preservative against wet. At 
the end of each girder a gutter is fixed to carry off the 
water. The width of the railway platform is 16 ft. between 
the railing standards which are of angle iron with or- 
manental cast-iron tops. ‘They are placed 7 ft. apart and 
earry three lines of 1 in. rod iron, formiog a neat railing 
which flanks the platform on each side for the whole length 
of the bridge. 

An inspection of the engravings will show that we have 
what, in our previous notice of the bridge, we termed an 
cpen box girder. Bearing this definition in mind, we will 
proceed te describe the st:ucture in detail, and to give the 
forms and leading dimensions of the various members com- 
posing it. Each of the sides of the structure consists of a 
single-trussed girder, the flanges being composed of hori- 
zontal and vertical plates, and the web of vertical struts 
and diaonal ties. The top flange is composed, at the ends, 
of a horizontal plate, 18in. wide by $in. thick, and a 
vertical plate 18 in. deep by }in. thick, connected together 
by angle irons 4in. x4 in. x}in. The number of plates is 
gradually increased towards the centre. The bottom flange | 
is similarly constructed t® that at the top, with the addition 
of a rail beneath it, which is rolled in one with the bottom 
plate, and whicb takes into th: grooved pulleys of the hy- 
draulic machines to be used for placing the girders in 
posiiion on the piers. The struts are built-up sections, 
composed of plates and angle irons. The plates are 9 in. x 
4 in. at the ends of the girder, and diminish to 9 in. x } in. 
at the ceatre portion, ‘tie angle irons are Spin. x 8 in. x 





| 3 in. X3in. x 2 in. for holding the parts together. 
| diagonals consist of two bars 8 in. x 2 in., the construction 
| of the centre portion of the girder being similar to that of 


}in. at the ends, reduced to 3}in.x3in.xfin. at the 
centre. The diagonal ties are of « plain bar section inclined 
at an angle of 45°. At the ends of the girder the bars are 
double, each bar being rivetted on the opposite side of the 
vertical plates of the flanges, whilst towards the central 
portion of the girders single bars are only necessary, and 
these are carried for a length of about 16 ft. beyond the 
centre, to resist in tension the strains arising from the 
rolling load. The plates commence at the ends in pairs, 


| with scantlings of 9 in. xj in., with 9 in. x 2 in., and 9 im. x 


din., with 9 in. x 4 in., and at about one-third the length of 


| the girder they become reduced to 8 in. x } in. with 8 in. x 


din. At this point the plates are single, and of a seantling 
of 8 in. « 4 in. reduced by degrees to the last bar, which is 
8in.x fin. The struts are placed 5 ft. apart, and at every 
strut there is a cross girder at top and bottom ef the main 
girder formed of two angle irons 3in.x3in.x}in. The 
top and bottom diagonal bracing consists throughout of flat 
bar iron 6 in. x in. placed at an angle of 45°. 

The main girders are further connected with each other, 


| and with the top and bottom bracing, by means of square 


cross frames, which occur at each vertical strut, as seen in 
the cross section of the bridge at Fig. 5. A connecting bar 
of 4 in. x } in. iron for strengthening the verticals, is carried 
along the whole length of the girder midway between the 
top and bottom flanges. As already observed, the girders 
will be connected together, end to end, in pairs, so that they 
will be continuoas over two spans. Each end of every 
110 ft. length of girder is plated up in the solid for a length 
of about 2ft. Each pair of girders, when joined together, 
will have an upward camber at the centre for the purpose of 
equalixing the strain on the“ piers. The main girders rest 
on shoes, sliding on cast-iron bedplates, which are bolted 


The four girders for the two land spans at either end 
of the bridge will be 45 ft. in length, and 41 ft. clear in the 
span. Each pair will carry between them five cross 
girders connected by bridge joists under the lines of rails. 
Each of these girders has a camber of 2 in, at the centre, 
and is 5 ft. 3 in. deep over all. A cross section of this 
portion of the structure is shown at Fig. 7, which explains 
the various details, The top flange of each of the main 
girders for the land spans consists of a plate 9 in, x @ in., 
a vertical plate of the same dimensions, and angle irons 


The end 


the main girders for the river spans, and being composed 
of single bars 7 in. x 2 in. and 5 in. xy in. The verticals 
consist of two angle irons 3 in. x3 in. x 4 in, alternating 
with two angle irons, one 3 in. x 8 in. x in., and the other 
6 in.x3 in.x§ in. The bottom flange is constructed 
similarly to the top flange. The cross girders are 1 ft. 1 in. 
deep, and are composed of angle irons 3} in. x 3 in. } in., 
and a web plate } in. thick. The diagonal bracing consists 
of flat bar iron 3 in. x 3 in. 

The following are the calculated weights of the various 


| members of the 110 ft. girders for the river spans: 


Ib. 
Top flange including covers, butt joints, and 


stiffeners ... 16,576 


Bottom flange including the above and the 
bearing plate... eee eee “~ 

End plate... ove ove ots ove 

Longitudinal tie bar oes a deo 

Diagonals with packing ... 

Verticals 0 en ee 

Covers for rolling 


16,268 
1,006 
1,297 

11,462 
4,040 

430 


51,064 


girders 102,128 
21,263 

2,867 

24,840 


Cross framing 
Horizontal bracing ... 
Longitudinal joists ... 


151,008 

Rivet heads ... ove 7,555 

Total weight 158,653 
or 70} tons. 

Cast iron saddle plates “ 4,480 

Bolts, nuta, and washers ... ate co 280 


4,760 
or 2} tons. 
Caleulated Weight of Girders for the two Land Spans, 
: Ib. 
1,656 
1,671 
200 
1,024 


838 


Top flange ... oe 

Bottom flange 

EKnud plates 

Diagonals ... 

Verticals eae _ 

Bridge joists... ne ~ pon 4,968 

Cross frames, covers, and stiffeners 11,160 

Horizontal bracing ... gee on on 758 

26,724 
1,336 


oo» 28,060 
Ib. 
Cast-iron saddle plates... eos eee U4 
Bolts, nuts, and washers ... . 82 


1,066 


Rivet heads ... _ . om 


Total =, ae 
or 12 tons 10 ewt. 2 qre. 4 


Quantity of timber for 23 river spans and two land spans . 
Railway. 
Cubie feet. 
Sleepers, 12 in. x 6 in. pom «» 6,060 
2in. planking —e | om . «+ 4,875 
8 at ae i a oe 8,168 
22 


1,, og ee 


14,120 

Roadway. 
Cross timbers 12in.xGin. ... 
4in. planking ove eos 


2 ” ” one ory 


1,265 


3,655 


13,353 
27,473 eubic feet in 23 river 
Land Spans. 
Cubic feet. 
Longitudinal bearers = oe 80 
Sleepers 12 in. x 6 in. one s oes 96 
2 in. planking ose eee bee 240 


416 
Total Quantities for the Entire Structure. 
Tons. 
Wrought ironwork in 23 river spans .. 1,029 
om “a in two land spans... 25 
Cast iron in saddle plates ... ove ono 47 
Holding down bolts for saddie plates, rails, 
and sleepers = ave ow one by 
Cubic feet. 
Timber ‘onl fed ae uit ow 27,899 
Square feet. 
——— iron covering and guttering ... 14,776 
The girders are manufactured and the whole of the iron- 
work supplied by Messrs. Campbell, Johnstone, and Co., 
| the timber and brickwork being contracted for in India. 





| Tae Merroporttan Rartway Esrates.—Yesterday up- 
wards of 300 designs and plans for the utilisation of the surplus 
property of the company, submitted to the directors in a com- 
petition for prizes to the amount of 10001., were exhibited for 
publie inspection on the Craven-road, near the Praed-street 
Station. he land is divided into estates, situate at Far- 
ringdon-road, Barbiean, King’s-cross, Bagnigge-wells-road, 
Edgware-road, Praed-street, Linden-grove, Campden-hill 
| Smithfield, and South Kensington. The Farringdon-road 
| estate is valued at about 350,000/., and that of Smithfield at 
}150,0001, The object of the present competition is to show 
| how these unoceupied lands may be utilised. The designs 
sent in for the Farringdon-road estate embrace plans and 
elevations of City warehouses, model lodging-houses, and 
shops, while at Linden grove, Campden-hill, and South 
Kensington the elevations show designs of villas and 
mansions. 
| Sewace Purrrication.—During the past twelve months 
|a series of experiments has been carried on at the Ealing 
| Sewage Works to test the system there adopted for the 
| purification of the sewage of Ealing. These experiments 
have been carried out by Mr. Jones, the local surveyor, 
under the supeintendence of Professor Way, who, after pay- 
ing more than thirty visits, has drawn up a most favourable 
report, which was published by the Local Board authorities 
on Saturday last. The sewage of Ealing is dealt with by 
means of filter beds, of which the Professor thus speaks :— 
“These filter beds are, in my opinion, of very great im- 
portance in carrying out any process of purification of the 
sewage previous to its discharge into the Thames. Without 
them it would be impossible, by the best precipitants known, 
| to clarify the sewage in the tank, for no matter how perfect 
the system of precipitation may be, there is always some por- 
tion of flocculent matter which will not settle, and which can 
only be removed by filtration. These filter beds are an ex- 
exellent feature of the Kaling Sewage Works.” Speaking 
of the use of chemicals to p itate the sewage, the Professor 
says:—" Several years since I expressed the opinion that if 
to the system of filtration that of ap oye ~ precipitation 
were added, the Ealing works would be among the most 
fect, if not the most perfect of their kind in the country. 
| I have seen nothing recently to alter that opinion. The pre- 
|cipitants employed are lime and a cheap salt of iron, the 
| latter made on the premises by a process suggested by _ 
|self. With the lime is used a preparation of tar, but 
| ehief effect in the clarification of the sewage is undeniably 
‘due to the lime, and the iron salt. Slaked lime is mixed 
| with water and the tar compound, the lime is kept in sus- 
| pension in the water by air pumped into it by a small steam 
| engine, which is also used to pump water. The lime and 
tar compound are added to the sewage as it enters the works. 
lt then passes to the tanks, where the greater part of the 
suspended matter is deposited. At the last of the sub-divisions 
of the tanks a solution of iron salt is allowed to flow into the 
sewage water, and advantage is taken of a slight fall to move 
a smnall water wheel, which assists in the mizture of the iron 
| salt with the water. The water then pacsas by upward {il- 
tration through two filter beds. It is net for a moment 
| asserted that the effluent water at the Ealimg works is pure, 
‘and the only question is whether it is ren go far free from 
| offensive matter as to allow of its discharge into the Thames. 
Since July, 1869, I have visited the works more than thirty 
times—two-thirds of such visits being during the past hot and 
dry summer. The state of the water has necessarily varied 
with the more or less complete success of the treatment em- 
i periments; but since the system has 
working order I have considered the result to 
be very satisfactory. The effluent water, though not ab- 
solutely bright, has only a faint milkiness, which a more 
liberal use of i would entirely remove. It is free 
from smell, and samples that have been kept for weeks have 
only in rare instances offensive. Ihave no doubt a 
amount of attention will insure an good 
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tAILWAYS IN PARLIAMENT. 
Great Westerm—This com has given notice of 
veat Western company bas g: " , 





tion to Parliament in the next 


of money, 


Metropolitan.—Notice of ation tb 
next Session has been given by this 
meke arrangements with the : 
Metropolitan and St. John’s-wood Railways 


to con the agreement with the London, ham, and 
Dover Railway Company respecting the mode of construct- 
ing, working, and using the new junction ‘railway giving 
the eseaaar (faa ch openings Dating shafts 4 
the com to suc or venti 4 

the Po a and in spots ween Gower-street and 
Gray’s-inp-road as might be upon between the com- 
pany and the Vestry ot St. Paneras; and to erect on the road 





such balustrades or other things @g ahould be agreed to for 
the purposes of the shafts. ‘tho intend to ask for the 
repeal of certain powers and igions with respect to th 
share or loan capital of the company and the divi paid 
thereon, or any part thereof. ‘ 

Railway Communication with d.—A number of 


schemes. of railway extension “contemplated, whieh, if 
carried out, would doubtless ex an important influence 
on the commercial and trading rity of Birkenhead. 
With a view to remove existing difficulties connected with 
the working of the Hoylake Railway, arrangements are 
proposed for handing over the present line to an entirely new 
company who would be enabled not only to improve the per- 
manent way, but also to make an extension of the present 
tramway from Birkenhead-park to the failway station at the 
Dock Cottages. An extension to West Kirby is also spoken of. 
The London and North-Western and the Great Western Com- 
panies (jomte owners of the Birkenhead and Chester main 
line) intend constructing & new station near Woodside Ferry, 
and thereby obviating the expense and inconvenience caused 
by their terminal stations being at Monk’s Ferry. It is also 
understood that application to iament will be made by 
the Great Northern, Midland, and Manchester and Sheffield 
Compan ies, with a view to the continuation of their traffic 
into Dirkenhead with stations at Morpeth Dock. In the event 
of their being unable to secure running powers over the ex- 
isting line, a pew railway would probably be constructed for 
their 

London Street Tramways. — This company has given 
notices of intended application to Parliament in the next 
Session. for power to construct several extension lines 
From Kilburn, along the Edgware-road to the Marble Ard, 
thence along Oxford-street to Tottenbam-court-road, along 
New Oxford-street, High Holborn, Holborn, and Holborn 
Viaduct to Giltepur-street. A loop line from Holborn-cirens, 
along Charterhouse-street to Smithfield, end on to ee 
street; a line from the Marble Arch, slag Uxbridge- 


road, to Notting-hill;, a tramway from ter, along 
the Grand Jimetion-road, the Marylebone- the Euston- 
road, the Pentonyille-road, and City-road to well-road ; 


a line from at wy igh to Regent-cireus; a tratmway 
from Hampstead - 
Oxford-street; from King’s-cross to Bl passing 
over Blackfriars-bri mE hye a line aS 
Angel, —— to eral Post Office; # junetion, 
treat Goswell-road to Farrington-road ; also to make several 
short janetion lines to complete the proposed network, patios 
altogether about 87 tramways, passing through about 4 
parishes, also ask for power to enable the com: on 
the one hand, _ the be itan - ey om- 
any and the North Metropolitan Tramways Company or 
ae of either of them on the other hand, to carry into ifect 
contracts, agreements, and arrangements with respect to the 
construction, user, working, iaintenance, and management 
of the respective undertakings. In another notice the same 
tramway eompany intend to.ask for power to make tramways 
from near the West London Railway along the Kensington- 
road (including the High-street) to Kensington-gore, Knights- 
bridge, and St. George’s-place to Hyde Park-corner, 
thence along Grosvenor-place to Victoria-street, the 
Sanet to the Sessi , along the Victoria Embank- 
ment to Blecktriars, along the new street to Cannon-street 
and Queen 3 to Charing-cross, the 
General Post Office, and sundry junctions at Kensing- 
ton, Hammersmith, and other places to complete the pro- 
network. reserve to the compsny the Cae 
right of using the proposed tramways, carriages wit ge 
whocbtarstber eine pen on an edge rail or on 
a grooved rail. They alep ask for power to enable the 
company to make arrangements with other tramway com- 


Landon. and orth: Western. —This company has given 
Stepded apelias Park 


ment in the next 


Railway, No. 1, in the peri Merthyr Tydvil, and six other 
sections; also the Bettws-and Festiniog Railway in the 
county of Carvarvon, in two sections, the gauge to be 2 ft., or 
such other gauge as may be provided in the intended Act. 
They to lay an additional line of rails on the 
Bengwaid Common , and to ask for power to make 
several new roads in various of the country to facilitate 

tovand from stations 
Power to purehase lands, houses, and 


as the company. - wa 
uildings is for the purpose of extending : 
siding “ad, lee Gaemmioion of the Saat 
for other purposes with the , in 
several counties and England and Wales. 

ask for an extension of time for the sale of superfluous 
lands, and for power to enable them to grant leases of build- 





long Tottenham-court - road, to | branc 


ings and lands; running powerr over portions of the Mon- 
moutbshire Railway, and for enabling the latter company 


. 
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ig 


wah aales eunme, At the comméncement 


arrangements with other , and to obtain t contract with the Messrs. Shanly there required te be 
* lpr gol’ pores oS ge la ye Bae fone 447 ft. This has been rd since June 1, 1869 
wd a be the the’ N ’ thend | _say in 15 months—giving « monthi average of 29.8 ft. 
a lg company aud orth Railway Hy! month’s work was 38/t. At intervals of about 
Great Western and Midland—Notices have been given page tigen oy rg yr ft mrvihne 
of intended application ito. ent in the next Sestion to hoisting apparatus forming eupports for wooden 
transfer to or vest in the Gr and Midland Railwoy | « puides,” in which the travela, under whieh is 
Companies the powers of the Port Railway and Piet | suspended the boi'er plate iron bucket of a capacity of about 
Company with reference to a of their Clifton Exten- | 499 cullone The work has been impeded slightly by water, 
2 Nader? 


sion ; power to construet new lines and to abandon 
authorised junction railways meat Bristol ; also to run- 
ning powers oot poiae of the railways of the t com: 
mies; to alter gauge of p of the Bristol and 
uth Wales Union Railway, to raise additional capital ; 


to empower the Great. Western Railway Company to wake 


their junction line in Bristol, and also the Midiand Railwa 
Company to make two junction lines; and to authorise bot 
of fu capital for the purposes of the in- 


North British—Notices of application to Parliament in 
the next Session have been given by this company for power 
to construct six new deviation lines of railway at Corlisle 
and Stobeross, in substitution of authorised lines or portions of 
lines that are now intended to beval 


bandoned. They propose 
to make a deviation in the Forth and Clyde Canal in the | poad 


parish of Enst Kilpatrick, and to abandon the portion of 
the canal not required. intend to make two short 
railways at Dalmuir and Li for the accommodation 
of traffic. The company desire sanction of Parliament 
to an agreewent with the Midland Railway Company for 
the establishment and user of a new goods station and ap- 
proaches at Carlisle, and to obtain ranning powers over part 
of the North-Eastern Railway at Carlisle for the North 
British end Midland Railway Companies. They intend to 
make provision in the Bill for the conveyance of workmen at 
a limited charge, and with limited liability to compensation 
on the part of the company in case of accident upon any line 
belongixg to or worked by the North British Company, 
either =| me or jointly with any other company. They pro- 
pose . vest the Esk Valley Railway undertaking in the com- 
amalgamation or purchase, ~ 
Palidland (Additicnal Powers).—Application to Parliament 
in the next Session is intended to be made by this company 
for power to make maintain additional railways. The 
Cricklewood South Junetion, 6} CS ioe length, is pro- 
posed to be in the eounty of x; the Gloucester 
and Berkeley New Docks Branch, 5 miles in length, in the 
county of Gloucester, x | to alter the line and 
levels of the Whitacre and Nuneaton Railway to the extent 
of 5 furlongs and 4 chains by the Horeston Grange deviation, 
in the petiad of Nuneaton; and to make the Horeston 
Grange Junction line 2 furlongs and 3 chains in length; they 
also propose to make the Holme-wood branch, 7 turlongs in 
length, in the county of Derby; the Unstone coal branch, 
7 furlongs in length, in the same county; the Masbro 8 
h, 4 furlongs in length, in the parish of Rotherham ; 
and the Ancoats-hall branch, 10 chains in length, near Man- 
chester. They to.alter the line and levels of the 
Settle and Carlisle Railway to the extent of 1 mile 1 furlong 
in length by means of the Arten Gill deviation in the West 
Riding of York, and to the extent of 2) miles by the Cow 
Gill deviation, in the same . Such portions of the 
Settle and Carlisle Railway as might be rendered unnecessary 
those deviations w be abandoned. The company 
$0 intend to apply for power to purchase land and houses 
in several parishes and counties in England for the pu 
of the company ; and also.to seek for power to extend the 
time limited for the completion of the Nuneaton lines. They 
propose to vest the undertaking of the North-Western Railway 
Company in the Midland Company, and also the powers of the 
Chesterfield and Brampton Railway Company ; to provide for 
a joint interest in, or user of the G erand Berkeley New 
Docks branch by the Great Western Railway Company upon 
such terms and conditions as might be agreed on between 
them, or provided for in the intended Act. Also to empower 
the Midland Company to run over and use with erg 
and carrieges the North and South-Western Junction Rail- 
way ; and to carry into ~< a ents with ~ 
Eastern Railway Company for management, working, 
and use by the company and the Great Eastern Railwa 
Company of the Tottenham and Hampstead Junction Rail- 
way. They propose to ask for powers to raise further capital 
for the purposes of the company. Times. 





Tue New Cuarrmay or THR Merrororiray Boanp or 
Wonrxs.—Lieutenant-Colonel, James Macnaghten Hogg, 
who has just been elected as chairman (for one year) of the 
Metropolitan Beard of Works, im the place of the late Sir 
John Thwaites, is the eldest son of Sir James Weir Hogg (a 
member of the Indian Couneil, formerly chairman of 
East India Company, and for many years M.!’. for Honiton, 
&c.), by Mary, daughter of Mr. Samuel Swinton, of Swinton, 
aoc. He was at Caleatta, in 1823, and was edu- 





of Lord Penrhyn. He is described in the Parlia- 

Companion as “in favour of ment in the 

i ae. <a e 
have helped to procure for him his present 


4 

of the shaft makes nearly 3in. per hour. To raise this 
water, an engine of 60 horse power is constantly working, 
pumping all the water which collects as far down as 650 tt., 
caught in tanks by sloping “ drip roofs.” Below this, the 
water on the bottom has hoisted in the iron bucket, a 


incon ow, the shaft being at grade. a 
sump will be sunk, and a water bucket with bottom valve 
used, thus avoiding the tedious task of bailing into the 
bucket by hand. ; 

Workmen are now employed trimming the sides of the 
shaft, and preparing the “ guides” for a wooden cage to be 
substituted for the bucket so seon as the “ headings,” east 
and west, at the bottom, are sufficiently advanced to use rock 
cars, when the rock will be raised to the top direct from the 
ings, cars and all. 

The shaft being at grade necessitates, probably, the most 
delicate and responsible ional act an engineer may ever 
expect to meet, it pig hy wc to lay down a line lees than 
27 tt. in length, at the bottom of a dripping dark shaft 
1030 ft. deep, so that both ends of the line being produced 
shal] coincide with the terminal points of the tunnel, cach 
being distant over 12,090 ft. from the centre of the shaft. To 
increase the initial difficulty, the top of the shaft is on the 
summit of a rugged mountain, from 1500 to 1800 ft. above 
the of the tunnel at its termini. It is no light respon- 
sibility to assume charge of this operation The State of 
Massachusetts has had manufactured a colossal transit in- 
strument, of the most elaborate and ect construction, 
costing $3000. The most accurately verified lines have been 
laid , best over the mountain, extending long distances 

ond in both directions to the tops of neighbouring moun- 
tains. By the accuracy of this instrument and its manipu- 
lation, the line of 27 ft. (the transverse diameter of the shatt) 
will be permanently defined, requiring wonderful exactness, 
and from its extremities the plummet alone can reach the 
bottom of the shaft. These plummets must of necessity be 
weighty and beautifully poised, and will require to be sus- 
pe in oil to produce perfect rest and protection from the 
‘aintest vibration of the air. The most delicate eords, con- 
sistent with strength, must be used to suspend them, and 
as to 


after all is done that seience can s' (bein 

poy any intelligent mind wine hem | og od 
and fraught with danger is the practical of the opera- 
tion to the engineer, what grave effects the slightest 
error would produce on so small a base as 27 ft. It is quite 
possible the motion of the earth may effect the plummets 
more or less ; but this point has not yet been thoroughly in- 


vestigated. 

‘The details of working in this shaft, and otherwise about 
the tunnel generally, would require a series of articles, but 
the above remarks may be of some interest, and suggest the 
——. last noted, giving civil engi ething to think 
over.— Scientific American. 











Loss oy A Frexcu Froatiso Batrery.—A letter from 
Toulon, dated November 16, reports the loss of one of two 
iron-cased floating batteries, which were on their way to the 
mouth of the Rhone, in order to form of the defences of 
a The vessel went down suddenly, head foremost, in 
70 fathoms of water, and about 14 leagues distant from the 
jand. Happily, no lives were lost, as thecrew were ali bonrd 
the Robuste, steamer, which was towing the battery; but 
the material loss is im t, as the guns and ammunition 
were all on board. The Loire aleo is to have its floating de- 
fences. Six iron-cased boats are being fitted out at 
Toulon, which are in to be sent to Tours through the 
Canal du Midi. 


Tue Inow Trape.—Wolverhampton, Wednesday. —The 
ironmasters here to-day were in other ther a cheerful mood 
during the greater part of the two hours devoted to business. 
Fears were geverally expremed that the Russian difficulty 
would quickly develop itself into open hostilities between 
this country and the great Northern Power. As ’Change 
closed a telegram arrived intimating that the reply of Russia 
was believed to be unsatisfactory, and that applications had 
been received by the Government from the Sultan which 
showed the belief of Turkey that she will be attacked. ‘Ibis 
news i d the 4 ion, and the market broke up 





the ey. After business hours these foreboding sentiments 


came very app t. 1 lusi were t leas satis- 
factory because of the belief generally entertained that the 
Franco-German war will be protracted beyond all previous 
calculation. At present, however, there isa fair amount of 
work being done at the mills and wig, ery ay 
orders. New ifications are rare. Except for pig iron, 





from | prices are not strong, and to-day finished iron was offered 


in its struggle with Germany were considerably strengthened 
by the statement that orders of a very valuable kind bad just 








been wegen ye Aaa cial rep tat 
of the War Department of France. 
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NARROW GAUGE ROLLING STOCK. 

In another article in the present issue we have dealt 
at some length with the relative costs of construction 
of railways of 3ft. Gin. and 2ft. 9in. gauges; and 
we now propose to consider the carrying capacities 
and general features of the rolling stock which the 
two gauges would respectively accommodate. And 
here we find almost all the advantages on the side of 
the 3 ft. 6in. gauge, without, so far as we can sce, 
any corresponding disadvantages. In fact, it will, 
we think, be found, on investigation, that not only 
ean the carrying stock for the wider gauge be built 
with as small a proportion of dead weight to paying 
load as that for the narrower line; but that in the 
former case there can be adopted a system of con- 
struction which affords far greater durability and 
facilities for economical maintenance than that 
which must be resorted to in the case of the 2 ft. Yin. 
gauge. As to the further advantage which the 
3 ft. 6 in. gauge possesses in affording facilities for 
the transport of troops and artillery we shall speak 
presently, and we intend, in the first instance, to 
confine our attention to such rolling stock as is re- 
quired for ordinary goods and passenger traffic. 

And here it may be advisable that we should state 
a few facts. bearing upon the question under dis- 
cussion, which have not yet generally received the 
attention they deserve. In the first place it has 
been generally assumed that the width of rolling 
stock which any line is capable of accommodating 
with safety may be taken as about twice the gauge, 
and within the usual limits of gauge there is little 
reason to find fault with this assumption. But the 
advoeates of the railways of extremely narrow gauge 
go further than this, and they argue that because in 
certain instances vehicles of a breadth exceeding 
twice the gauge have been used successfully on the 
4 ft. 84in. lines, that, therefore, vehicles of propor- 
tionate width can be used with equal safety on a 
line having a gauge of but. 2 ft. 9in., or even less. 
This assumption, although at first sight a plausible 
one, is practically erroneous, If it were possible to 
make a line without unequalities, or if the in- 
equalities of the line and the forces tending to pro- 
duce oscillation could be reduced in the same pro- 
portion as the width of the gauge, then the pro- 
position we have referred to would hold good ; but 
these conditions, we need hardly say, are unattain- 
able. and hence the assumption is inaccurate. The 





SSL 
narrower the gauge the dn pe. 
which a vehicle is canted laterally through a ce 
depression or elevation of one of the rails, and the 
= therefore, is the inequality ced in the 
oads on the springs on opposite si and conse- 
quently on the two rails also. In fact, the narrower 
the gauge the greater the amount of lateral oscilla- 
tion to which any given inequality in the line will 
give rise, and this is a point of ial im ce 
in districts where, from the variations of climate or 
other influences, the permanent way is liable at times 
to get more or less out of repair. It is not too much 
to say that the influence of width of rolling stock 
on its lateral stability has, in but too many cases, 
been entirely lost sight of by the advocates of lines 
of very narrow gauge, attention being solely paid 
to the height of the centre of gravity above rail 
level. ‘This, however, is a subject of which it 
would be undesirable to enter into a full considera- 
tion in an article like the present, and we, there- 
fore, propose to return to it on a future occasion, 
Another fallacy upheld by the advocates of 
very narrow - gauge lines is, that the narrower 
the gauge the less — almost in an equal degree 
—is the proportion of dead weight to paying 
load, whereas both theory and experience go 
to prove that so long as the amount of accom- 
modation, and the strength to resist hauling and 
buffing strains are constant the proportion of dead 
weight to paying load is almost, if not entirely, 
independent of the gauge. In other words, if the 
maximum weight of train in which a vehicle is to 
be used, and the maximum power of engine to the 
pulling and pushing of which it is to be subjected 


be fixed, it matters but little so far as the propor- 
2 


tion of dead weight per ton of goods, or per pas- 
senger carried, is concerned, whether the gauge of 
the line on which the vehicle is to run be 2 ft. 9in. 
or 5ft. Gin. This, we know, is a statement which 
many advocates of very narrow gauge lines will be 
disposed to contradict flatly, yet it is a statement 
which is supported by ample practical evidence. 
We have fo us particulars of the weights and 
carrying capacities of the Norwegian, Queensland, 
and other narrow gauge rolling stock, both for 
passenger and goods traffic, and with scarcely an 
exception these particulars prove the correctness of 
the opinion we have just expressed. Even in the 
case of the extremely narrow Festiniog Railway we 
find the dead weight of the yr yl stock to be 
greater per passenger carried than many carriages 
running on the Continent on 4 ft. 8$in. gauge lines, 
these latter carriages notwithstanding affording a 
greater number of cubie feet of capacity for pas- 
senger, and being mounted on 4( in. in place of 
1S8in. wheels. Similar evidence might be adduced 
concerning the goods carrying stock were it neces- 
sary to do so; but we need merely refer to the 
carriages and wagons in general use on ordinary 
lines fifteen or eighteen years ago to prove that 
light stock can be made for the 4ft. S$in., or a 
wider gauge, if the general nature of the traffic 
warrants its use. 

We are willing to admit, however, that the wider 
the gauge the larger the carriage or wagon must 
be, to obtain the best results as regards the propor- 
tion of dead weight to paying load, or, to state the 
fact in other words, if the floor area and carrying 
capacity of a vehicle be fixed, there is a certain 
gauge of line for which such a vehicle can be con- 
structed with less dead weight than for any other 
gauge. If, therefore, the nature of the traffic to be 
accommodated be such that small loads only can be 
obtained for the wagons, then it of course follows 
that small wagons should be employed, and it also 
follows, equally as a matter of course, that the gauge 
to be adopted should be such as is most suitable for 
the economical construction of wagons of that par- 
ticular size. 

So far the matter is straightforward enough ; but 
it occasionally happens that the class of railwa 
which it is desirable to adopt has to be determined, 
not merely from a consideration of the general 
nature of the traffic which will pass over it, but 
also from a consideration of traffic of an exceptional 
nature which the line may be called upon to ac- 
commodate, This, we consider, is particularly the 
case with the proposed new Indian railways, Con- 
structed, as it is intended these lines shall be, to 
develop parts of the country at present furnished 
with very indifferent means of communication, they 
would become, in the event of war or internal dis- 
turbances, of immense military importance, and we 
consider it to be not merely especially desirable 
but absolutely essential that they should not be 











= Rene | 
caeple facilis, fae the’ teamspers of woaper 
am or t . ar 
tillery, and military supplies, In this respect— 
as we pointed out in an article which in 
the number of this journal for the 21st the 
3 ft. Gin, possesses immense advantages over the 2 ft. 
9 in. gauge, and, in fact, the advocates of the latter 
gauge have not yet shown how horses can conve- 
niently and safely be conveyed on it at all, unless by 
the adoption of vehicles of very great weight in pro- 

rtion to the load carried. So long as the articles to 

conveyed are goods waich can be divided out into 
quantities of almost any required bulk, the question 
of size of wagon is a aiaieer one, 80 long as that 
size is not so great as to render it n to run 
wagons but partially loaded. With such goods the 
fact of an additional quantity having to be conveyed 
by a train merely necessitates the addition of a 
certain number of wagons, and, so far, trains on a 
very narrow-gauge line may be eapable of convey- 
ing very large quantities of goods in bulk, so long 
as sufficient engine power is provided, But when 
the articles to be transpotted are not goods in bulk, 
but consist of mili appliances, artillery, horses, 
or other things which must have a certain space 
afforded them, then the influence of the gauge in 
limiting the size of the vehicles becomes greatly 
felt; and if too narrow a gauge be chosen, it is 
certain that in some cases, not merely important 
inconvenience, but most disastrous consequences, 
may be the result. 

It will be seen from the facts we have stated that 
the question of the best gauge to adopt in any par- 
ticular instance is determinable, in a great measure, 
by the extent of floor area and carrying capacity 
which will be required in the rolling stock, and in 
the case of an extensive system of railways, such 
as it is proposed to construct in India, the mazimum 
floor area and carrying capacity which will be re- 
quired on any me 9 of the system has to be 
taken as the standard of measurement for the whole. 
The question of what this standard should be in 
the case of the secondary system of Indian lines is 
a matter for serious consideration, and instead of 
attempting to decide it in the present article, it 
may be desirable —for reasons which will appear pre- 
sently—that we should say something of the rolling 
stock which it has been proposed to adopt for the 
2 ft. Jin. gauge. 

‘The fact that Colonel Strachey, Colonel Dickens, 
and Mr. Rendel in their joint report, have entered 
into particulars of the rolling stock they propose to 
employ on the 2 ft. 9in. gauge in India—supposing 
that gauge to ever be adopted—enables us to dis- 
cuss the question in a manner bearing directly on 
the point. Briefly stated, the particulars of the 
rolling stock the engineers just mentioned propose 
to adopt are as follows: For passenger service it is 
proposed to employ carriages 1S ft. 6in. by 6 ft. 
wide, outside dimensions, and 6 ft. high internally, 
these carriages being divided, in the case of the 
third clasé, into four compartments, carrying ¢hirly- 
two passengers, and, in the case of the second class, 
into three compartments, accommodating eighteen 
passengers, As regards first class, it is stated that 
the carriages may be specially arranged for carrying 
six passengers for short journeys, or three for long 
journeys, with luggage and servants ; washing and 
closet accommodation being previded. The car- 
riages are to have four wheels, 2 ft. in diameter, the 
axles being 3 in. in diameter, and having journals 
2)in. in diameter by 6in, long, ‘The weight of 
such carriages, it is estimated, would not exceed 
$$ tons empty, The ordir goods wagons it is 
proposed to make about 14ft, long by 5 ft. 6 in, 
wide inside, the height, in the case of the covered 
wagons, being sufficient to give an internal capacity 
of 300 cubic feet. Such wagons, it is stated, need 
not weigh more than 24 tons, and it is intended 
that they should carry 5 tons of goods. The wheels 
and axles would be the same as for the carriages, 
and it is suggested * that the wagons should be 
designed, in the first instance, without on 4 
springs,” Further it is stated that the springs bot 
in carriagesand wagons (when used on the latter) 
should be placed under the journals, so that the 
floors of the vehicles may be kept down to 15 in. 
above the rail level. The maximum weight on four 
wheels is taken as about § tons, or 2 tons per 
wheel, in the case of the ing stock, but the 
weight on engine wheels i tube as 3 tons. The 
stock is to be fitted with combined central buffer 
and draw springs. 

Such are the general features of the rolling stock 
which Colonel Strachey, Colonel Dickens, and Mr. A. 
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M. Rendel recommend for adoption, and it is only 
reasonable to suppose that their recommendation 
had been very carefully considered by them before 
they embodied in it their report, and that it was 
founded upon the conviction that such stock was 
the best which could be placed upon lines of 2 ft. 
Gin. gauge. ‘This being the case we must own that 
we have been greatly surprised to find that a class of 
rolling stock embodying such numerous and serious 
practical defects should have been so recommended. 
We had imagined that even the 2 ft. 9in. gauge 
could accommodate better wagons than Mesars. 
Strachey, Dickens, and Rendel propose to place 
upon it; but if these gentlemen are correct in their 
conclusions — and if their report be worth any- 
thing at all their conclusions should be correct — 
then we were in error, and the 2 ft. 9 in. gauge is a 
worse one for India than even we anticipated it to 
be. 

What the leading objections to Messrs. Strachey, 
Dickens, and Rendel’s rolling stock are will be at 
once apparent to any one of experience in the con- 
struction of railway vehicles, if they will take the 
trouble to lay down an outline transverse section 
from the particulars we have given. Let us, for in- 
stance, in the first place, consider the wagon stock, 
and here we may at once discard the idea that a 
thoroughly serviceable stock of this kind could be 
made without bearing springs, as the authors of the 
report propose. Such an idea is suggestive of the 
influence exerted on the reporters’ minds by the 
frequent inspection of Indian bullock wagons rather 
than of a careful consideration of questions relating 
to economical maintenance of rolling stock and per- 
manent way-—questions of especial importance ir 
India. The experience on some of the older colliery 
lines in the North of England has proved how costly 
to keep in repair, and how unsatisfactory in every 
respect this old class of springless wagons is, and 
we can, in fact, only regard with astonishment the 
proposal to use such wagons in India on lines where 
they would have to make long runs at speeds cer- 
tainly reaching 20 miles per hour. Next, we find 
it recommended that the springs, if used on the 
wagon stock, should be placed beneath the journals, 
and this is a recommendation which we must also 
condemn, Springs so placed would require a more 
complicated attachment to the axle-box than if 
placed above the latter, they would be inconve- 
niently situated for receiving their loads, and—the 
wheels being but 2 ft. in diameter—they would be 
so little above the rail level, that we feel assured 
that they would prove an endless source of trouble 
and annoyance. 

These, however, are not the chief objections 
which may be urged to Messrs. Strachey, Dickens, 
and Rendel’s rolling stock. If such a transverse 
section of the wagons as we have mentioned above 
be laid down, it will be seen how difficult it would be 
to construct such stock of sufficient strength with- 
out incurring undue weight, and how inconveniently 
the floor area is broken up. The wheels being 2 ft. 
and the axles 3 in. in diameter, it follows that the 
height from rail level to top of axle will be 134 in. ; 
but the height to floor level is but 15 in., and there 
would therefore be but ]4in. between the upper sides 
of the axles and the floor level. In other words, to 
allow for the wear of bearings and play of springs, 
the floor would have to be cut completely through 
from side to side for the whole length of the axle, or 
practically for the entire width of the wagon. In 
fact the axles would form a complete barrier to the 
introduction of any diagonal bracing or of any 
longitudinal connexion between the headstocks, 
unless such connexion was placed above the floor 
level, in which case the floor level might as well 
have been raised at once. Again, the wheels project- 
ing as they would above the floor line, would have 
to be protected by arched casings about 8 in. wide 
by about 2 ft. 4in. long, and 13in. high, and we 
leave goods traffic managers to decide how far the 
loading of a wagon measuring 14 ft. by 5 ft. 6 in. 
would be affected by four such casings jutting up 
from the floor level. 

Another important defect in the rolling stock we 
are considering consists in the fact that its leading 
features are totally opposed to obtaining the full 
benefits attendant upon the adoption of the system 
of central buffers when properly worked out. The 
leading feature in that system is, that when pro- 
perly developed, it enables all buffing strains to be 
transmitted direct through the centre lines of the 

i or wagons, whether the train be on a 
curve or straight line, In the case of a train with 
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the ordinary system of side buffers being shunted 
round a curve, the main strain is transmitted 
through the soles or side framings of the vehicles 
on the inner side of that curve; and as either side 
of a vehicle may be on the inside of a curve, both 
sides have~to be strong enough to bear the maxi- 
mum strain. In shunting over reverse curves, also, 
severe twisting strains are set up, but to these we 
need not refer here. In the case of the central 
buffers, on the other hand, as the strain is always 
transmitted along the centre lines of the vehicles, it 
is evident that all that is required, as far as that 
strain is concerned, is a central longitudinal framing, 
combined with diagonals capable of receiving the 
buffing and hauling strains, and distributing them to 
the rest of the vehicle. The rods serving as combined 
drawbars and buffer rods should, in fact, form a 
continuous * back bone” throughout the train, and 
the framing of the vehicle should be so arranged as 
to take off the requisite pulls and thrusts from this 
‘* back bone” in the best possible way. It is scarcely 
necessary to remark that the rolling stock proposed 
by Colonel Strachey, Colonel Diekens, and Mr. Ren- 
del for the 2ft. 9in. gauge utterly fails to fulfil 
these conditions. ‘The direct connexion between 
the centres of the headstocks being practically cut 
off by the axles, it follows that the thrust or pull 
applied at the centre of a headstock would have to 
be transmitted by that headstock, or some framing 
connected with it, to the side frames, and from these 
it would have to be transmitted by similar means to 
the centre of the opposite headstock. In other 
words, the buffing and hauling strains would have 
to be transmitted round through the side framing 
instead of passing direct along the centre line of 
the vehicle, and thus extra weight of framing would 
be required, 

In the case of the carriage stock, these structural 
defects would be equally present, the height of 
floor from rail and the diameter of the wheels being 
the same asin the case of the wagon stock. ‘The 
fact of the wheels projecting through the floor 
would, however, be of less consequence in the case 
of the carriages than in that of the wagons, as 
the seats may in some of the classes be arranged 
to cover them. Ag to the carrying capacity of 
the proposed carriages for the 2ft. Yin. gauge 
we seal say little. Crowding four people, in 
an Indian climate, on a seat 5 ft. 6 in. long, for a 
journey lasting several hours, is suggestive of in- 
tense personal discomfort ; but we suppose that the 
proposers will expla the matter by maintaining 
that the third class is used almost solely by natives, 
and by stating that natives generally are built upon 
narrow gauge principles. Let us hope that it is so, 
for the sake of Europeans. The accommodation 
in the second class, where it is proposed to place 
three passengers on a seat is, of course, better, but 
we fear that in these carriages, with three compart- 
ments, the wheel casings projecting above the floor 
line will be found sadly in the way. 

The fact appears to us to be that, with the idea, 
apparently, of obtaining a satisfactory amount of 
stability the designers of this rolling stock have 
kept down the floor level to a height above rails in- 
volving an almost endless number of practical in- 
conveniencies of construction. Even as it is the 
stability of the carriages as regards power of resist- 
ing lateral pressure is not what it should be. In- 
cluding side frames and double roof each carriage 
would expose a side area of about 125 square feet, 
and the centre of pressure for the wind would be 
about 4 ft. above rail level. The half width of the 
gauge being 164 in., and the weight of the carriages 
empty being 3} tons or 7840 Ib., we have : 

7640 x 16.5 _ 129360 _ 9) 56 Ib. 

125 x 48 6000 
as the pressure of wind per square foot required to 
just balance the righting moment of the carriage 
when empty. This stability certainly does not 
appear to us to be sufficient for Indian lines. 

Another defect in the rolling stock we are con- 
sidering is that the axle-boxes would be almost in- 
accessible, and this would be especially the case 
with the wagon stock, where no openings in the 
floor would be available for the purposes of oiling 
or inspection. 

The stability of the wagons proposed by Messrs. 
Strachey, Dickens, and Rendel is, no doubt, ample, 
but it has been obtained, as we have shown, at @ 
terrible sacrifice of other essential features, ° Con- 
sidering the closeness of the axles to the floor, and 
the probable lightness of the upper covering, the 
centre of gravity of one of these covered wagons 











when empty would probably be about the floor 
level ; and as the load would be about 4 ft. high 
above floor, and would, it is stated, amount to twice 
the weight of the wagon itself, the centre of gravity 
of the wagon and load would be about 2 ft. 7 in. 
above rail. This would give an angle of stability of 
about 55°. On the 3 ft. 6 in. gauge wagons possess- 
ing the same angle of stability, the same floor area, 
and of the same dead weight and carrying capacity, 
could be built with the floor clear above the wheels, 
with continuous drawbars, with the springs above 
the axle-boxes, and with the latter thoroughly ac- 
cessible. How much more economical such wagons 
would be to work and keep in repair than the ab- 
normal stock, of which we have given the particu- 
lars, we leave our readers to imagine. 

Taking everything into consideration we believe 
that the rolling stock proposed by Colonel Strachey, 
Colonel Dickens, and Mr. Rendel, will be generally 
condemned by men of experience in railway matters, 
and we think with good reason. If such stock is 
the best which can be placed on the 2 ft. 9 in. gauge, 
then the less we hear of that gauge being advo- 
cated for India the better. If, on the other hand, 
better rolling stock can be designed for lines of 
such a gauge, why was it not proposed by the ad- 
vocates of that gauge in their report? In any 
case we do not see how horses, artillery, or 
military stores generally can be transported on 
the 2ft. Qin. gauge unless it is in specially 
constructed vehicles utterly unfit for the purposes 
of ordinary traffic ; or, in other words, if the 2 ft. 
9 in, gauge lines are to have that efficiency in a 
military sense which it is all important that railways 
in India should have, then they must be provided with 
a special class of * military” rolling stock always 
maintained ready for use, yet never available for 
ordinary traffic. A very desirable state of affairs 
this for cheap railways. On the 3 ft. 6 in. gaige, 
on the other hand, vehicles could be readily con- 
structed available for both military purposes and 
ordinary traflic. 

We have in the foregoing article confined our 
attention chiefly to some points of comparison 
between the rolling stock of the 3 ft. 6in, and 
2 ft. 9 in. gauges; but we have far from exhausted 
the subject, and there are in fact many matters 
connected with it on which we have not touched at 
all. Under these circumstances, we intend to speak 
further of the matter in a future number. Before 
closing this article, however, it is only right that 
we should remark that the 2 ft. ) in. and the 3 ft. Gin. 
are not the only narrow gauges proposed for India. 
Mr. Fairlie is advocating the 3 ft. gauge, and the em- 
ployment on it of rolling stock of a much lighter cha- 
racter than that proposed by either Mr, Fowler or 
Messrs. Strachey, Dickens, and Rendel. Mr. Fairlie, 
indeed, advocates employing for the transport of cot- 
ton platform wagons of very simple construction, 
weliied but 1] ton, and carry a 3-ton load, These 
wagons would have four wheels, and the weight per 
wheel would thas be but 1 ton. Mr. Fairlie main- 
tains that the use of such stock would offer great ad- 
vantages in consequence of the ease with which it 
coda ba handled at stations by manual labour, and 
that there is much in this fact we are willing to ad- 
mit. We must, however, defer saying anything 
more on this point until we can speak at length of 
the other matters to which we have referred, 








RAILWAY GAUGES. 

Upon a first consideration it appears somewhat 
strange, that after so many years of such varied ex- 
perience in railway construction, the gauge question 
should yet remain unsettled, and that so many 
erroneous ideas should exist upon the subject, so 
many false notions as to relative cost, as to relative 
capacity, and as to relative speed. Yet it is so. 
“The battle of the gauges” almost twenty-five 
years since was fought upon a very broad platform. 
It was then the question between Brunel's mag- 
nificent gauge and the more moderate gauge of less 
monumental engineers. Yet even then, none con- 
templated anything less than the narrower width, 
and later on, when Mr. Simms recommended the 
gauge that was afterwards ted in India, he 
was influenced by a wish to e a compromise 
between the doctrines of the two schools. Simi- 
lar to the arguments advanced now, were the 
arguments advanced then, and much as the want 
of absolute knowledge shown then, is the want of 
absolute knowledge shown now. There are but 
very few who have had practicable experience 
of the cost, the facilities for working, and the 
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capacities of the 3 ft, 6 in. gauge, and none who 
have had any experience worth recording about a 
2 ft. 9in. gauge. Yet it is from these two widths, 
or’something between these two widths, that the 
Indian Government has to make its selection, in 
deciding upon the large secondary system of railways 
that have to be commenced, and that immediately, 
if India is to have a fair chance given to her for 
development during the next twenty years. 

It is freely admitted now, that the costly policy 
advocated by Mr. Simms, and endorsed by the 
East India Company, is a failure; it is freely ad- 
mitted that India cannot afford to extend her rail- 
way system upon the existing plans, except so far 
as feebly and slowly throwing out short branches, or 
extending its trunk lines here and there. _ It is freely 
admitted that a great railway system in India is im- 
possible, if some total change is not effected, which 
shall, with an outlay within her means, give her 
sufficient accommodation, neither more nor less 


than she requires. It is just this ‘‘ neither more | 


nor less” that is the troubled question. It involves 
many problems. Political necessities and com- 
mercial necessities, the probabilities of future de- 
velopment, the chances of sudden calls upon it, for 
the putting forth of its full capacity; the proba- 
bilities of comparative stagnation of business during 
certain seasons. But two gauges are admissible, 
the existing one, all too wide, with its narrow roll- 
ing stock, still too large for the demands upon it. 
and the gauge yet to be decided on, one that shall 
be able to accommodate the maximum traffic with 
the minimum outlay, at once the most efficient and 
the most economical. 

In deciding this question of the narrow gauge 
as between 2 ft. 9im., and 3 ft. 6Gin., there are 
three great questions to be considered ; first, cost ; 
second, capacity; third, speed. The first is con- 
nected almost entirely with the construction of the 
road, the second and third have to do with the 
rolling stock principally. 

So as regards cost. The advocates of the wide, 
and those of the narrow gauges propounded until 
recently, and some do even now—the one, that 
the reduction in the cost of a narrow-gauge line was 
only as much as was represented by the reduction 
of width between the rails; the other, that the dif- 
ference in cost varied in direct proportion to the 
gauge. Collateral to these were the respective 
convictions ;—on the one hand, that in a narrow- 
gauge line all other elements of expense must 
remain unaltered; on the other hand, that the 
elements of expense decreased just as the rails 
approached each other. We believe that these 
convictions are gradually fading out, and that it is 
becoming admitted that it is not the gauge that 
rules the cost, but the numerous items that enter 
into the whole schedule of a cheap railway bill, of 
which the gauge is but one. How far, then, does 
the cost of a cheap narrow-gauge railway compare 
with that of a broader gauge? The first standards 
for comparison that present themselves are the 
ordinary 4 ft. 84 in. and the 3 ft. 6in. gauges. 
But to establish a comparison, it is necessary to ex- 
clude so many conditions, and to include so many 
others, that it is difficult to arrive at a conclusion. 
The experience of few of our engineers helps us 
here; but we are fortunate in possessing the result 
of the experience of Mr. Carl Pihl, the Government 
Nerwegian railway engineer, who must and will 
always be remembered and recognised as one of 
the leaders of railway reform. ‘Those of our 
readers who care to refer to the numerous com- 
munications from Mr. Pihl that have appeared from 
time to time in these columns, and to the equally 
numerous articles in which we have availed our- 
selves of the experience of that gentleman, will 
agree with usin what we have said, and will be 
satisfied to take his results without hesitation. In 
Norway, then, where the 4 ft. 8} in. gauge was 
established first as the standard of the country, but 
where the 3 ft. 6in. is the recognised gauge, we 
shall find all we require to establish the comparison 
of cost between the two widths, and which we have 
long ago published. From a careful investigation, 
Mr. Pihl shows that the saving in the narrower 
over the broader is about rds of the oitlay—a re- 
sult borne out not only by the cost per mile of 
lines now built, but by carefully prepared estimates 
for lines of the two standards running over the 
same ground, How, then, will the question stand 
between 3 ft. 6 in. and still narrower widths? We 
subjoin a careful estimate of cost per mile for 
lines of varying gauge. 
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‘The above Tables are based upon careful and de- 
tailed estimates of an existing line, and may be taken 
torepresent a typeof a first-class single track railway. 
It will be seen that in three of the large items, 
namely, rails, fencing, and stations, the amounts are 
constant, whilst the other items of cost are reduced 
in a proportion much more moderate than would be 
imagined, the total difference between the 3 ft. 
6 in. gauge and that of 2 ft. 9 in. being only 104/. 
per mile. 

Coming more nearly to the case in point ; to the 
consideration of cost between a gauge of 2 ft. 9 in. 
and one of 3 ft. 6 in. for the Indian railway system, 
we have to learn what economy will be effected 
between the two. To do this properly, we must 
have recourse to an actual example, toa pr 
line in India that has been cotatelld located, graded, 
and estimated, having the same weight of perma- 
nent way in each case, namely, 42 Ib. to the yard. 
And, first, we will take the cost of the gauge of 
5 ft. Gin. per mile, the assumed formation width 
being 14 ft. 


£ 

Earthworks ... ons ee owe oar 295.2 
Permanent way, 42 Ib. per yard, to include 

fastenings, sleepers, ballast, laying, &e. 2,248.0 
Sidings 10 per cent... eee ove eos 224.0 
Bridges vob ove ons ons ove 812.5 
Telegraphs, &. —... vee ove ooo 1657.0 
Stations and workshops... con» nm, ee 
Contingencies and Charges oe = oss-—«1,084.0 


£5,395.7 
We now come to the 3 ft. 6 in. gauge: 





£ 
Eatthworks, formation, width, 10 ft. 6 in. 258 
Vermanent way, sleepers, ballast, laying, tabs 

oe eee one one tee one ‘ 

10 per cent. for sidings _... ooo eoe 179 
bridges see ; ene ose ede 720 
Telegraph, &c. one oon aes we 157 
Stations and workshops... pee eee 558 
Contiogencies and Charges woe ae 872 


£4543 
* The ballast is taken at 1ft. din. deep for the 2. Gin. 
2ft. Vin. 3%, and Sf. Gin. and Iin. deep for the 





4 ft. dyin gauge. 


The last summarised estimate will be for the 2 ft- 
9 in. gauge. : 


—— for 9 ft. 6 in. — ove 248 
ermanent way, sleepers, ast, ing, 
ai ke. = 00 eal S rat 1690 
idings 10 cent. sat one ose 1469 
Bridges ote 08, Oh a cee 720 
Telegraph, &e. a ie ee ee 157 
Stations and workshops... as on © 558 
Contingencies and Charges ove ove 45 


£A306 

The respective savings in these three estimates 
are $24/, and 147/. per mile. 

But it must not be forgotten that if the per 
centage of sidings allowed in the 3 ft. 6 in. estimate 
is sufficient, 10 per cent. is too large @ proportion 
to add to the aecount of the 5ft.Gin. gauge. and 
not enough for that of 2ft.9in. The length of 
siding room required for the narrower gauge would 
vary in ap inverse ratio to the crosa section of the 
loads carried by the rolling stock, a matter upon 
which we have dwelt in another column. It is, 
therefore, being within the mark to add 124 per 
cent. instead of 10 per cent. to the siding accom- 
modation of the 2ft. 9in. estimate. This would 
give an additional sum of 42/, per mile to be added, 
reducing the difference of cost to 105/. per mile, 
The outlay for the railway of 2 ft. Qin. gauge 
would thus be 97.7 cent. of that with the 3ft, Gin. 
gauge, making a difference of 2.3 per cent. showing 
a saving sufficient to construct 165 miles upon the 
lighter system, out of the 7000 miles proposed for 
the secondary réseau of India. 

We should not omit to state that in framing the 
foregoing estimates from the more detailed figures 
of the reports, we have allowed for the same weight 
of rails in each case. Messrs. Strachey and Dickens, 
however, propose to employ a 461b. rail, which, 
however suitable it may be for the traffic it is de- 
signed for, is nevertheless inadmissible in forming 
a comparison of cost. ‘The consideration of weight 
of rail in relation to gauge, we shall discuss on 
another occasion. 

It will be noticed that the differences of cost per 
mile between the two estimates framed for the 
Indian railways, and those tabulated above for a 
line in this country, are identical. This exact 
agreement is, however, merely a coincidence, for 
the different conditions involved in the construction 
of various lines, would of necessity produce discrep- 
ancies in the comparison of the proportion of cost to 
gauge, ranging between the conditions of a light 
surface line, where the difference would be least, 
and railways running through such country as that 
of Norway, where Mr. Pib! has found that the cost 
of the 3 ft. 6 in. lines to be only two-thirds of those 
4 ft. Shin. wide. 4 

We think little more need be added to dispose of 
the question of economy sought to be effected in 
the adoption of the extremely narrow wan i ail- 
vocated by Colonels and Dickens, It may 
be urged that the partial estimates given are ineuffi- 
cient to allow a practical and valuable opinion to 
be formed, But as these estimates are framed for a 
ae eer railway 480 miles in length, the basis is 
sufficiently extended to argue fairly upon, and as the 
figures show that by adopting a width of 2 ft. -9 in, 
instead of 3 ft. 6in., a saving sufficient to construct 
only 11 miles more of line of equal character 
could be effected, the advocates of this system 
must abandon the argument of economy and 
oceupy other ground, It is only just to the 
authors of the report advocating a width of 2 ft. 
9 in., that they do not urge emphatically the 
argument of economy ; indeed, they say that how- 
ever small the difference of cost may be between a 
railway of @ gauge that is enough and a railway on 
any broader gauge, it is the duty of the Government 
to select the one, and avoid the other in making their 
final selection. Bat it is exactly in that question 
of what is enough that we consider Messrs, Dickens 
and Strachey are at fault. The carrying capacity 
of a railway, and the speed at which trains may be 
taken upon it, are the measures of its usefulness 
and in selecting a gauge, the maximum amount of 
work to be thrown upon it, must be considered, and 
not that which it would have to perform under ordi- 
nary conditions. The im of this consideration 
cannot be too prominently kept in view, and any 
error of selection committed now, would be — 
rable, or remedied at best with an enormous outlay. 
The time may arrive, and in these days no one can 
forecast events, even in the immediate future, when 
the safety of India as a British possession may 
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depend u her railway system. How short- 
sighted, then, would be that policy which should ad- 
vocate the adoption of a gauge * wide enough” for 
her requirements, that is, wide enough for the con- 
veyance of the people and the products of sparsely 
habited districts, through which these lines would 

Doubtless a 2 ft. 9 in. railway would be 
enough for such requirements, not only at present 
but for many years to come; bat how in the event 
of political difficulties? what if the troubles of war 
broke over the country? Could such railways as 
those proposed convey efficiently an army and its 
arms ; could men, and horses, and guns, and all the 
munitions of war be concentrated by the agency of 
an iron way 30 in. wide, or at that season of 
supreme requirement, would not the means be 
found inadequate, and the consequence of an un- 
wise policy be keenly felt? ‘These are considera- 
tions which do not come within the province of this 
article, which professed to deal simply with the 
question of cost; elsewhere we have dwelt —_ 
other points of still greater importance, and shall 
resume on another occasion a consideration of the 
other aspects of the subject. 


COAL MINES IN CHINA 

Tue following particulars relative to the coal 
mines in the neighbourhood of Kelung, near 
Shanghai, have been drawn up at the request of 
Her Majesty's representative at the latter port. 
The mine? at present in working order are forty- 
six in number, and occupy a tract of country cover- 
ing an area of some thirty miles to the eastward of 
the town of Kelung. ‘They produce an aggregate, 
in the year, of 300,000 piculs, or 17,142 tons, a 
third of which is eupentel in 200 junks from Ke- 
lung. Some 1390 miners are employed, whose 
wages are at the rate of 40 cents a day per man, 
while that of the porters carrying the coal to the 
water's edge, averages 30 cents. ‘The range of hills 
in which the coal is found in abundance touches the 
seaboard at a small bay called Pa-tow-ah, known in 
the charts as Coal Harbour, three miles distant 
from Kelung. ‘The distance from this bay to the 
nearest mine is three-quarters of a mile up hill, 
down which the coal is brought by porters,: and 
taken thence in junks to Kelung for sale. A navi- 
gable creek called Tienlias Kiang, two and a half 
miles in length, connects the more remote or 
“inner mines” with Kelung itself. The cost of 
transport from Coal Harbour to Kelung, by water, 
is from 1 dol. 50 cents to 2 dols. per hundred piculs, 
it being influenced by the state of the weather; 
while that from the inner mines along the creek to 
Kelung is about 1 dol. per hundred piculs, the boats 
used carrying, 150 piculs or 8 tons. The price of 
coal at the pit’s mouth is quoted at 13 dols., and at 
Kelung it ranges from 16 to 22 dols. per hundred 
piculs, that is, from 13s. to 18s. per ton, the latter 
price being paid for the very best picked coal. The 
coal is ped within a very few feet of the surface, 
and the mines are, in most cases, worked into the 
side of the hill in nearly a horizontal direction, and 
the water which accumulates therein is thus enabled 
to run off easily through the entrance. In sowie in- 
stances, however, the strata dip slightly inwards, 
and then pumps, on the same principle as the chain 
pumps seen in the paddy fields throughout Southern 
China, are employed, which, worked by three or 
four men, raise about twenty-five gallons of water | 
per minute. This contrivance answers well enough 
for the little drainage necessary. The depth of the 
mine bardly exceeds 500 yards, as, when the vein is 
worked through it is left ; its height at the entrance 
is from 3 to 20 ft. 

The lamps used by the miners are merely small 
saucers with oil, and a wick protruding over the 
side, one end of which is lighted, and the saucer 
placed ina niche in the side of the mine. Fire- 
damp seems unknown, though no special means are 
employed to secure ventilation. The proprietors 
of the mines are, as a rule, the descendants of the 
first settlers, after the expulsion of the savages ; 
the heads of the clans, some twenty years ago, 
petitioned the officials to prohibit the working of 
the mines, for fear of the ill-luck which would, as 
they said, result; but the payment of a slight tax 
sufficed to overcome any opposition at that time. 
The obstinacy of the officials, combined with the 
want of proper mining ability, has hitherto impeded 
the working of the most productive beds of coal, 
said to lie beneath the level of the river leading to 
Kelung. ‘The proprietors state their unwillingness 
to sell or lease the mines to foreigners without 
official sanction, and their capital does not admit of 








their employing foreign machinery. The tax levied 
on the exportation amounts to 2 dols. 40 cents per 
1000 piculs, or 24d. a ton, the picul being estimated 
at 128lb. The chief faults found with the Kelung 
coal are, that it burns too quickly, and generates an 
enormous amount of smoke. If properly mined, 
however, these defects are said to disappear; and 
some has been obtained which was considered to be 
but 25 per cent. inferior to the best Welsh coal. 
THE INDIAN RAILWAYS QUESTION. 

For several reasons, and for very good reasons 
too, we have allowed some weeks to elapse without 
returning to the discussion of railway gauges, 
in connexion with the proposed extension of the 
Indian railway system, upon a revised and modified 
plan, the details of which are still under official 
consideration. 

Our chief motive for this reticence arose from a 
conviction that, having once declared our opinion 
on the subject, and having sketched out in sufficient 
detail the policy which ought to guide the advisers 
of the Indian Government, as well as the result 
towards which we believed that Government should 
arrive, we thought it best to await the time when 
the report of Messrs. Strachey, Dickens, and| 
tendel, and that of Mr. John Fowler should be! 
made freely public before resuming the Gnoutsion. | 
Acting in this wise, the question of railway gauges | 
would have still remained undiscussed by us for a| 
week or two longer had not our contemporary The 
Engineer attempted to chat over thé matter on a 
recent occasion. Now, were the statements and | 
conclusions arrived at in the article referred to 
simply erroneous we should have taken it as a 
matter of course, and passed by, without criticism, 
their remarks, But as, besides being erroneous, 
they also are mischievous, we address ourselves 
once more to the renewal of the discussion, this 
time in fuller detail, and bearing more upon the 
reports just alluded to. We trust that we shall be 
enabled to publish these reports ix extenso in ashort 
time. At present it is judged best by the India 
Office that they should not be made public, although | 
so far as we know, there is no secrecy in the matter, 
at least we judge so, from the fact that our know- 
ledge of them is entirely independent of the India 
Office, and of the authors of the report themselves. | 
And we think it best to state this to prevent any 
misconception official or non-official. 

But we have to consider the salient points, if 
any can be salient in a production so flat and 
sterile as that of our contemporary, who has settled 
the question of Indian gauge entirely to his own 
satisfaction, and, according to his own showing, 
more upon political than upon practical merits. He 
has, in fact, ranged himself upon the stronger side, 
and confident that the influence of Colonels Strachey 
and Dickens will be all powerful in gaining over | 
the Indian Government, he awaits the event. 

“ It is not difficult to predict which of the two 
reports will be likely to be accepted by the Govern- | 
ment of India, with whom it is presumed the deter- | 
mination of this, as of other technical matters re- 
lating to public works, will be permitted to rest.” | 
‘‘ Itis but reasonable to suppose that if Mr. Fowler | 
or any other member of the Committee could place | 
himself at the right hand of the Governor-General 
and his Council in India during the time when the | 
reports together came under their consideration, 
that one who could personally urge the special | 
merits of the gauge recommended by him would | 
stand the best chance of turning the opinion of the | 
executive in favour of that gauge Now it so 
happens that Colonel Strachey is on his way out to 
India, and he will soon be followed by Colonel 
Dickens.” In other words, these two gentlemen 
are represented as hurrying back to India in order 
that that they may exercise undue influence on the 
Government there. Could any accusation more | 
unwarrantable and unjust be brought against these | 
two honourable servants of the State ? 

Passing from the political to the physical con- 
sideration of the matter in hand, the writer in The 
Engineer says that it may be laid down as a general 
principle that with equal weights and equal speed 
of trains, all the important items are constant. Ary 
difference in gauge will but slightly affect the question 
of cost. Yet a little lower we find it stated with 
reference to the proposed Bombay and Baroda ex- 
tension, and the intended line between Indore and 
Malwa, “that any difference of gauge would tell 
immensely upon the total cost of the works.” To 

uote figures, too, the writer of the article states 





| 


| These undertakings were: 1}. 





that the saving in the cost of earthworks on the 


Carwar and Hooblee line would be 225/. a mile by 
the introduction of the 2 ft. 9in. over the 5 ft. 6 in.. 
and that the total economy in construction would 
not only be 2800/. as between the 3 ft. Gin. and 
5 ft. Gin., but 924/. a mile more between 3 ft. 6in., 
and 2ft.9in. This difference is, however, reduced 
in the writer's estimate to 200/. a mile, ‘in con- 
sequence of the fallacy of all estimates relating to 
India” (as if there could exist a fallacy in a just 
comparison), and that this saving of 200/. on the 
proposed 7000 miles of second-class line would re- 
present a total of almost a million and a half, suf- 
ficient to build nearly 200 miles of railway 2 ft. 9 in. 
wide. We do not know what our contemporary’s 
idea of ‘‘nearly” is, but giving him the benefit 
of the ful! 200 miles, his figures would show the 
cost of railways at the width he advocates to be 
70002. a mile, or 1500/. a mile more than is required 
in the most careful estimate for a 3 ft. 6 in. railway, 
inclusive of engines and rolling stock. 

We must not omit to notice, also, quite a novel 
view that is taken of the gauge question by our 
contemporary, Which is stated in the form of an 
axiom, viz.: that the gauge of Indian lines hence- 


| forth to be constructed should depend respectively 
| upon the military, or their political and commercial 


importance, an axiom which leads us to suppose 
that between the minimum of 2 ft. Yin. and the 
maximum of 5 ft. 6 in., the widths of gauge should 
be determined by the respective values of those 
elements which, if expressed geometrically, would 
represent lines converging from 5 ft, 6in. on the 
one hand to 2 ft. 9 in. on the other. 

We are further on, however, earnestly entreated 
not to believe this axiom, which thus recommends 


jthe adoption of an infinite series of graduated 


gauges. Not that we should believe it in any case. 
We will now quote the second reason for the 
advocacy of the 2 ft. 9 in. width (the first being the 
good policy of standing on the presumably stronger 
side). Itis this: **Out of a total goods traffic of 
3,341,908 tous (carried in India, 1869-70) the East 
Indian and Great Indian Peninsula Railways carried 
2,203,473 tons, or about two-thirds of the whole, 
whereas their aggregate mileage is but little more 
than half that of the total length open in India. 
Under these circumstances it can hardly be said 


| that a 2 ft. 9in. gauge would be too narrow for the 


probable requirements of secondary lines of railway 
in India.” 

Space really does not permit us to criticise further 
this curious article. Curious, not only in the sense 
we have referred to, but also because through the 
thick mist that pervades it throughout, there exist 
here and there faint indications as if it spoke with 
authority, as through a veil darkly, upon matters 
political. Whether this be so or not, it is, at all 
events, somewhat singular that a journal which 
congratulates itself upon “ consistency in journal- 
ism” should not only forget its motto, but also 
that it should permit the motives for its advocacy 
to be made public with a candour so charming. 


THE DELHI RAILWAY. 

On the 15th of last month an important event 
took place in the annals of the Punjab by the open- 
ing of the last remaining link of the Delhi Railway, 
| by the completion of which, and in conjunction with 


the East Indian and Great Indian Peninsula Rail- 
way, the capital of the Punjab is brought into di- 
rect communication with the ports of Calcutta and 
Bombay. The Sind, Punjab, and Delhi Railway, 
of which this now forms a part, originally consisted 
of four distinct undertakings, conducted by as 7 
separate companies, but presided over by one board. 
The Sind Railway 
from the Port of Kurrachee to Kotree on the Indus, 
1054 miles in length, which was opened to the 
public in 1861. Its length has since been increased 
to 109 miles. 2. The Punjab Railway, of which 
the first section of 32 miles was opened by Sir 
Robert Montgomery in 1862, connecting Lahore 
with Umritsur, the one the political, the other the 
commercial capital of the Punjab. The remaining 
section of the line from Lahore, 214 miles, to 
Mooltan and Raj Ghat, on the river Chenab, was 
opened on the 24th April, 1865. 3. The Indus 
Flotilla, whose steamers connected the two railway 
systems, a distance of about 575 miles, commenced 
running in June, 1862; and 4, the Delhi Railway 
connecting that city with Umritsur. The extreme 
sections, Umritsur to the river Beas, and Ghazee- 
abad to Meerut (Delhi to Ghazeeabad oper “a 
the East Indian Railway Company, over whose line 
the trains of this railway company run, aggregating 
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54 miles in length, were opened to the public in 
1867. In March, 1868, Sir Donald McLeod raised 
the first girder of the bridge over the Beas, one of 
the many formidable rivers which intersect the line. 
On the 4th November, 1868, Lord (then Sir John) 
Lawrence opened the section connecting Meerut 
with Umballah, the largest military station of the 
Punjab, which was then connected by railway with 
the port of Calcutta, This section added 115 miles 
to the open line; and since then three additional 
sections, aggregating 147 miles, have been opened 
to traffic, viz., between the Beas and Jullundhur, 
Jullundhur and Phillour, and Umballa and Loo- 
dianah. By a recent Act of Parliament the four 
companies above enumerated have been declared 
amalgamated into one company, whose operations 
by rail and river connect the port of Kurrachee with 
the city of Delhi; the last remaining section of 
which is 8} miles in length, and connecting the sta- 
tions of Loodianah and Phillour, was opened in 
state by His Highness the Maharajah Puttealla on 
the 15th October last. The length of the entire 
system belonging to this company is 1350 miles, 

The principal rivers crossed by the Delhi Railway 
are the Markunda, the Jumna, the Beas, and the 
Sutlej, the passage of which constituted the prin- 
cipal engineering difficulties of the whole work. 
The shifting and uncertain character of these 
streams has been very clearly exemplified in the 
case of the Sutlej at the very spot fixed upon for 
the railway bridge. The river, which runs through 
a valley five miles wide, and for the last 70 or 80 
years flowed along the northern side, has recently 
changed its course to the southern side, necessitat- 
ing the addition of twenty spans to the bridge, and 
extending its length from 4000 to 6468 ft., or nearly 
1} mile. The following general description of the 
Markunda Bridge applies also to the other large 
bridges on this line of railway. The piers consist 
of a single well cylinder of brick masonry, 3 ft. 
thick, and 124 ft. in external diameter, resting on a 
curb formed of wrought-iron plates and angle irons 
rivetted together, and sunk 45 ft. through the sand 
into the stiff clay below, and then filledin with con- 
crete. Twelve rods of inch iron, connected at in- 
tervals with iron rings, run through the masonry, 
being bolted to the curb below, and enabling the 
piers to be sunk without fear of fracture. The 
superstructure of the Markunda Bridge consists of 
eleven spans, formed of two wrought-iron lattice 
girders, each supporting a line of rails, 110 ft. long, 
the clear interval between the piers being 99 ft. 
One end of each girder is bolted down in the usual 
manner to a cast-iron bedplate, the other end rest- 
on twelve cast-iron rollers to admit of expansion 
and contraction. The two girders are braced both 
diagonally and horizontally at intervals, and a foot- 
way is carried out on each side by cantilevers, having 
a plain iron railing. The total weight of the foun- 
dations and of the iron girder superstructure on 
each well, is 420 tons, and the area of the bottom 
of each well being 117 ft., the weight is less than 
four tons per square foot. 

It was only on the 21st of January, 1869, that 
sanction was given to the additional spans for the 
Sutlej Bridge. The girders were obtained from 
England, operations commenced on the 18th of 
October following, and the roadway was opened on 
the 15th of the succeeding October, or 21 months 
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after sanction was received, and within 12 months 
of the recommencement of operations. The bridge, 
as stated above, is now 6468 ft. between abutments, 
supported on 57 well piers, sunk on an average 
40 ft. below the river bed, and spanned by 58 iron 
girders, each }]14 ft. long, which, with all the iron- 
work on the bridge, weighs 3480 tons. ‘The masonry 
work amounts to 857,877 cubic feet, a great part of 
which is below the river bed. ‘Thus, if all the wells 
were laid out upon the ground, they would extend 
to nearly two miles and one furlong. The first curb 
of the bridge was laid on the 19th of March, 1866 ; 
the extension commenced on the 18th October, 
1869, and the last girder was lifted into its place on 
the 15th June, 1870, only just in time to escape the 
rain floods, to avoid which the contractors worked 
night and day, for had the floods come down before 
the girders were raised, the operations and opening 
would have been delayed fully three or four months. 
The entire time occupied in the construction of this 
bridge and of the whole length of the line from 
Umritsur to Ghazeeabad has been only 44 years. 

The contractors for this railway were Messrs. 
Brassey, Wythes, and Henfrey, and the total cost, 
including the above-named, and numerous other 
bridges over streams and mountain torrents, is esti- 
mated to have been about 15,000/. per mile, 

WOOD'S LUBRICATORS. 

We annex illustrations of arrangements for oiling the 
crank pins and other bearings of reaping and mowing ma- 
chines, designed and lately patented in this country by Mr. 
Walter A. Wood, of Hoosick Falls, New York, U.S. Figs. 1 
and 2 of our engravings show the arrangement for lubricat- 
ing crank pins, and in these figures, A is the fly-wheel of a 
reaping or mowing machine, from the crank pin, B, of which 
the reciprocating motion is communicated to the knives or 
cutters, by means of a connecting rod in the usual manner. 
The wheel, A, is hollow at one part, the hollow part forming 
a cup or reservoir for oil or other lubricating material for 
lubricating the connecting rod eye, D. The hollow cup com- 
municates by means of a neck, E, to an aperture, F, in one 
face of the wheel in which a plug or stopper, G, is placed 
and held by a spring, H, abutting against ite shoulder, as 
shown, with sufficient pressure to make it air-tight, thus 
determining the flow of the oil or other lubricant to the pin 
as well as preventing the oil escaping when the wheel is not 
rotating. To prevent the spring leaping or jumping off the 
plug during the travel of the machine over the ground 
there is introduced the upper end of it into a recess at 
J, from which it can be easily detached by the fingers of 
the attendant when the ~~. K, requires refilling. The pin, 
B, is formed with an annular groove at L, into which the oil 
finds its way on the rotation of the wheel, and a suckin 
action is produced by the movements of the connecting | 
end, which fits the pin, B, to draw the oil — the hole, 
M, leading from the groove to about the central part of the 
head or socket, the hole being made diagonally for that 
purpose. 

Figs. 3 and 4 of our illustrations relate to means designed 
by Mr. Wood)for securing the oil vessel in a steady and safe 


position upon the cap or top plate of shaft or spindle bear- | the designs of myself or 
In these figures, a | m t 


ings of reaping aod mowing machines. 
is the shaft or spindle which revolves in the bearing, b, this 
tearing being cup-shaped at its upper part for the reception 
of a Inbricator, known as the “ needle lubricator.” The cup 
is formed with a shoulder, ¢, for a spring, d, to press upon, 
and through which the neck or mouth, ¢, of the eee 
passes to steady it during the working of the machine. 

spring, d, encircles the neck, ¢, and its tendency is to lift the 
lubricator upwards by acting against the body as shown, but 
it is stained ta position by a strap, g. which is looped across 
the opening of the cup by screws or pins, h, h, the strap find- 
ing a lodgement in a recess provided for it in the bottom, j, 
of the lubricator. The rotation of the shaft or spindle causes 
a tremulous motion of the needle to be produced, and a film 
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DOUGLAS AND GRANT'S CORLISS GEAR. 


now beg to hand you taken from to 
my Patent No. 1626 of 1868, from which I think any one 
conversant with mechanical contrivances must even at a 
pawn A, on 7 Ase pepbene to the conclusion that Mesers 
Douglas Grant's arrangement is in principle of 
action, and indeed in the main features of ge 
my invention, differing only in the matter of detent arrange- 
ment, which, as I have pointed out in m ification, may be 
greatly varied without ing from the essential feature of 


my invention. This, it will be seen on reference to my speri- 
fieation and to the drawings, Figs. 1 and 2, sent herewith, 
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equivalent fixed on the 
m jem, which arm 


consists in the use of a radia) arm or its 
d to the closing 
ment mechanism put inter- 


valve spindle t 

is by any suitable detent or esca 
mittently in gear with a second radial arm (or ite equivalent) 
loose on the valve spindle and ted to the tric of 
the engine while the detent mechanism is operated by the 
 ermemge That this precise combination forms the main 
eature of Mesers. Douglas and Grant's arrangement even 
these gentlemen must, I think, admit, their eccentric boss 
upon which the loose lever rides being clearly merely an 
arrangement for actuating the detent and an equivalent for 
the cam stop or eccentric actuating the detent in my arrange- 
ment, and which is more clearly shown in another of my 
Fp gtr wy drawings. It will be seen on reference to Fig. 3 
that by the insertion of a central cam as shown in dotted lines 
the detent in this arrangement will act in precisely the same 
way as in Messrs. Douglas and Grant's arrangement. 











As regards the relative positions of Messrs. Douglas and 
Grant’s patent and my own, as I understand that these 
gentlemen conside: that by their modifications they have 
placed their arrangements beyond the limits of my elaim, I 
ma perhaps be allowed to draw their attention to the fact, 
as laid down by various legal decisions, that although an 
improvement upon an invention may be patentable per se, 
yet so long as this improvement embodies the essential features 
of the original invention, the use thereof constitutes an in- 
fringement of the original patent. 

The number of Corliss engines made in this country from 
Mr. Inglis, and working with one of 

Pp ts to several hundred, and I believe 

r. Douglas has made all his Corliss engines (upwards of 30 

in number) with my escapement from Mr. Inglis’s 

igns, unless he may have made any engines with mere 

ifications in smal! details during the past twelve months. I 

believe there are not 10 Corliss engines working in this 
country besides those above referred to. 

If I had not had first-class opinions in support of my ex- 
planation, I should not have thus paapenel oe your space, 
and it is my intention to limit the correspondence to this 
communication as any difference of opinion between myself 
and other patentees can be of little interest to your readers. 
I am Sir, yours obediently, 

J. Fueperton Srescer. 





Nov. 21, 1870. 
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SECOND TRIAL OF THE 8.8, KIRKSTALL. 


Last week we illustrated and described the engines of the 
steamship Kirkstall, particulars of the ship herself having 
eppeared in our issue for the 4th inst., when we the 
results of her first trial trip. It was in fact the first time she 
had been put through the water, and several defeets became 
apparent in the course of the run, which was made under 
several disadvantages, as noticed by usat the time. One great 
defect was a deficient draught, owing to the insufficient haght 
and area of the chi , which was 33 ft. high and 2 ft. 6in. 
diameter, fitted with a dividing plate for a length of 9 ft. 

“from the base, to separate the currents of heated gases from 
the two boilers. These boilers have about 38 square feet 
area of grate surface, and the chimney area was more than 
sufficient by 136 square inches, according to the ordinary 
practice of allowing 15in. to each foot of grate. But these 

roportions assume that the gases escape at a temperature of 
Po whereas the temperature in the uptake of Mr. Allibon’s 
boilers was only about 480° Fahr. It will be seen that the 
chimney was shorter than is generally the ease, and the re- 
sult was a down draught, which told against the chimney 
draught. Another defect was due to the pitch of the screw, 
which was too great, and consequently locked the engines. 
The vessel being out of ballast was far too high by the stern, 
the serew being only partially immersed, which was also a 
disadvantage. 





AVERAGE PRESSURE 82.1 
LHP, 90 


AVERACE PRESSURE 11.0 
LHP. 97 





With a view to remedying these defects a funnel, 3 ft. in 
diameter, has been fitted in place of that of 2 ft. 9 in., an ad- 
dition of 7 ft. being made in the height. The pitch of the 
screw has been altered from 16ft.to 14{t., the screw being 
10 ft. 6 in. diameter, three bladed, and of the ordinary pattern 
with the leading corners cut. To give the vessei a better 
immersion, she had on board 200 tons of ballast, the depth of 
water being 6 ft. 3in. forward, and 12 ft. aft, giving a mean 
immersion of Oft. ljin. Under these altered conditions, 
with somewhat better fuel than in the previous run, and 
with steam supplied to the jackets of her cylinders, the Kirk- 
stall started yesterday week on her second trial trip. She 
left Gravesend at 12.25 P m., reaching the Chapman Light 
at 135 pan. The Nore Light was reached at 2.29 p.m., or in 
54 minutes from the time of ing the Chapman Light, 
being 6 minutes under the time oceupied on the previous run. 
The tide was with the ship from Gravesend to Southend, but 
against her from the latter point to the Nore. 
were making from 66 to 74 revolutions per minute on the 
way down, the steam pressure averaging 90 1b. Arrived at 
the measured mile, four runs were made ia the following 
times: 

min. sec. 
Ist run down, against tide, made in... 7 # 
2nd ,, up, with tide, - eee 5 56 
Srd ., down, against tide, 8 t 
Sth ,, up, with tide, 16 


” 
ot os) 


The result being an average speed of 8.928 knots per hour. 


We annex copies of indicator d ms taken from the en- 
gines of the Kirkstall on the occasion of the second trial, and 
which, with the following particulars, have been forwarded to 
us by Messrs. Allibon and Noyes: Steam pressure 100 lb., 
vacuum 264 in., revolutions 80. The average pressure in the 
high pressure cylinder was 82.1, the indicated horse power 
being 90. In the lower cylinder the average pressure was 
11.0, the indicated horse power being 97. The combined re- 
sults of the four cylinders indicate 374 horse power, being an 
increase of more than 50 horse power upon the previous trial. 
The consumption of coal, which was of two kinds, was 600 |b. 
per hour, or 1.625 Ib. per horse power per bour. The engines, 
it will be remembered, are on the inverted compound prin- 


ciple of 70 amend pire nominal, and are constructed on Mr. | 


Allibon’s patented plans, the two high-pressure cylinders are 
each 12 in. diameter, and the two low-pressure each 34in., 
with a stroke of 2 ft. There are two single-acting air pumps, 
each 16 in. diameter, with a 12 in. stroke, and two single- 
acting circulating pumps 10 in. diameter, and having a stroke 
of Llimn. We are informed that the Kirkstall made another 
trial trip on Saturday. She bas been built as we stated in 
our former notice for Messrs. Dawson and Co., and she is to 
run between London and Goole. 


Ispiaw AyTIQUITIES.— We understand that General Cun- 
ningham, late of the Bombay Engineers, has been appointed 
Surveyor-General of the Archwological Survey of India, with 
orders to proceed to India immediately, and organise on an 
extended scale the operations for the preservation of Indian 
architecture, which have been already eo successfully initiated 
by the Government of India. 


| the Rio Sado Goncalo, a concession having been obtained 


The engines ; 


|}mean depth, 688 ft.; the area, $2,000 square miles. The 


FOREIGN AND COLONIAL NOTES. 


Tel y im the West Indies.— A line of telegraph 
between and New Amsterdam, part of the under- 
taking of the West India and Panama Telegraph Company, 


land line from Pomeroom to Georgetown ; but the difficulties 
in the way of ing a@cable at the Pomeroon are so great 
that Mr. Mason, local agent of the company, has 
represented them to Sir C. Bright ; meanwhile Mr. is 
pushing on the line to New Amsterdam, which in any case 
will have to be constructed. 

The Pacific Railroad.—A return has been published with 
reference to the traffic earnings and working expenses of the 
Union Pacific division of the Pacific — * the five 
months ending with September, 1570, inclusive. It appears 
that in those five months the receipts were ($5,584,666, while 
the working charges were §/ 922,631, leaving a net 
of $1,662,035. In the corresponding five months of 1869, the 
receipts were $3,504,163, and the working charges were 
$2,446,764, leaving a net balance of $1,057,399, The merease 
in the net profits in May, June, July, August, and September 
this year was consequently $514,630, 

Indian Steam Navigation.— Some steamers and flats 
belonging to the Indian General Steam Navigation Company 
are expected at Rangoon next month. They will commence | 
a carrying trade on the Irrawaddy to Upper Burmah. 

The John Cockerill Company.—The superficies occupied by 
the works of this Belgian Company is about 180 acres. Of | 
this extent of land 26 acres are actually occupied by “8 
The number of persons employed by the company at the | 
commencement of this month was 7720. 

Indian Railway Ertensions.—The Indian Government has 
formally sanctioned plans and estimates for a line to Veerum- 
gaum, and an extensionto Wudwan. The Bombay, Baroda, 
and Central India Railway Company is about to construct 
a line from Ahmedabad. 

Gas at Santiago.—A Santiago Gas Consumers’ Com- 
pany has been formed in that city. The object is to work an 
exclusive privilege granted to Mr. C. D. Gibbs for makin 
and selling gas in Santiago and its suburbs. The capita 
has been fixed for the present at $200,000. 

Scotch Enterprise in South America.—An association of | 
merchants has been formed in Glasgow for the navigation of 





from the provincial assembly of Rio Grande do Sul with a 
guarantee of interest on the capital employed. Arrangements 
have been made with Messrs. Storry and Smith to carry out 
the whole of the necessary works. A powerful dredge fleet 
is to be built on the Clyde, and dredging operations are to 
be commenced as soon as possible, The execution of the 
works is expected to extend over several years. Messrs. 
Storry and Smith are also engaged on some other works in 
South America. 

A Great American Railway Depét.—It ia said that a 
dep6t which the Central and Hudson River Railroad Com- 
pany is building at Albany, will cost $3,000,000; but there 
must surely be some exaggeration about this statement. 
Three thousand men are engaged in the construction of the 
depét. The building is constructed of iron, stone, and brick, 
and will be fire-proof from the basement to the top. The 
dimensions of this monster depot will be 700 ft. in length 
by 340 ft. in breadth. The roof will be of iron. We 
cannot swallow the sum set down as the estimated cost of 
the structure. 

Coal in New Zealand.—A return presented to the New 
Zealand Parliament states that the value of the coal im- 

wtted into that colony during the seven years ending with 

869 inclusive was 1,324,030/. This return will probably 
have the effect of stimulating New Zealanders to work their 
own coal-beds to a greater extent than hitherto. 

The Belgian Tron Trade.—The mere apprehension of war 
between England and Russia has caused considerable con- 
sternation in the Belgian iron trade. Negotiations which 


erected on Seven Islands on the north shore of St. Lawrence 

Gulf, Northumberland county, in the Dominion of Canada. 
Toronto, Grey, and Bruce Railway—Appli will be 

made next season to the Parliament of Dominion of 

Canada for an Act to extend the time ibed for the com- 

pletion of the Toronto, Grey, and Bruce Railway. The 

caderteling Baa ye ernns ane gone goed progress upon 
whole. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday, there was a 
rge attendance on Change at Mi The market 
firm, and elosed at last week's prices. ugh buyers 
i limit their orders to quantities which will barely 
2 immediate requirements, the demand is suffi- 
to keep the blast furnaces in Cleveland, with 
the p contracts on hand, going steadily. Many of the 
makers are very well sold for Sowell delivery. With peace, 
prosperity and better prices would be the result in this im- 
portant department of the iron trade. 

The Manufactured Iron Trade.—The improved condition 
of the rail —_ to which we alluded last ‘ou was most 
satisfactory. Its further improvement has been checked b 
the Russian difficulty. A war between England and Rass 
would have the effect of leaving the rail mills in the North of 
England seareely anything to do while it lasted. Very large 
contracts for oaile for Russia are expected to be secured by 
the makers in Cleveland. But owing to the Continental 
complications those orders are in abeyance, and rail makers 
are anxiously soliciting orders from Austria and America, so 
that they may have something to do in the event of Russia 
commencing @ war. 

The Mines.—The ironstone mines in Cleveland are working 
remarkably well at present. In South Durham the lead 
mines are doing very well, and the collieries in Yorkshire, 
Durham, and Northumberland are yielding enormous quan- 
tities of coal. The coke trade is very brisk. 

Engineering.—In the towns in the North the engineering 
establishments are full of work. All the branches are busy. 

Tron Shipbuilding —On the Tyne and Wear the ship- 
builders have plenty of work on hand. On the Tees there 
is a fair amount of work. Yesterday Messrs. Richardson, 
Duck, and Co., South Stockton, launched a splendid steamer 
140 ft. long and 20 ft. beam. This vessel will be engined by 
Blair and Co., of Stockton. Messrs. Richardson, Duck, and 
Co., have a steamer of 1400 tons burthen fitting out for the 
Mediterranean trade, and another cf 1500 tons ready for 
launching. They have also two other steamers in frame, 
and several smaller vessels in various stages of progress. At 
Middlesbrough Messrs. Backhouse and Dixon are very busy. 
At Hartlepool there is a good deal of shipbuilding going on. 
Yesterday Messrs. Denton, Grey, and Co., of that town, 
launched a steamer of 1200 tons burthen for Messrs. Wilkin- 
son and Watt, of Hartlepool. 





Tue Martixi-Heyry Riritx.—We understand that the 
Martini-Henry rifle has been finally adopted by the War 
Department, to the intense dissatisfaction of Westley- 
Richards and others.—Army and Navy Gazette. 


New Jarayese Mint.—Following the example of Hong 
Kong, the Japanese are about to have a mint of their own. 
It will be recollected that some time since Hong Kong built 
a mint and fitted it up in first-class style at a cost of over 
100,0001.; and, but for that most conservative power called 
“vested interests,” there is very little doubt but that the 
Hong Kong mint would have been a successful undertaking. 
However, it was stopped, to the manifest loss of the maw 
community, from the Straits Settlements to Japan. The 
Japanese Government bought the machinery, and it was 
transferred to Osaka, and placed in a very handsome cut- 
stone building, expressly constructed for the purpose, where 
the operation of coining will commence in 1871. The new 
coinage is to consist of gold 10, 5, and 24 dollar pieces; silver 
dollars, and 50, 20, and 5 cents; and copper, 1 and 4 cents 





were pending for two contracts for railway matériel for 
Russia are stated to have been suspended. 

Intercolonial Railway.—There is a rumour that contracts | 
for one or more of the sections of the Intercolonial Railway 
will still have to be relet. The Intercolonial Railway Com- 
missioners have, it must be confessed, had a good deal of 
trouble with their contractors. 

The Belgian Coal Trade.—There is a good deal of room 
for improvement in the position of this trade. In fact, every 
day during which the Franco-Prussian war lasts may be said | 
to add to the troubles of the Belgian coal-owners. 

The North American Lakes.—The greatest length of Lake 
Superior is 335 miles; the greatest breadth, 160 miles; the 





greatest length of Lake Michigan is 590 miles; the greatest 
breadth, 108 miles ; the mean depth, 900 ft.; the area, 23,000 


and 1 mil, this latter being probably the smallest modern 
minted coin. The dies were from Japanese designs, and were 
sent out from England; but, owing to the “reverse” in each 
ease not proving very effective, some alterations thought 
judicious have been introduced. On the obverse of the gold 
coins will be the Japanese dragon in the centre, tied in an 
inextricable knot, surrounded by the value and date in 
Japanese. The reverse has in the centre the arms of Japan 
—the round red “ pellet”—above and below which are the 
flower badges of the Mikado. On either side of the arms are 
branches of the shrubs that bear the flower—emblems of 
Japan, and near the two “waveless” flags of the Mikado. 
The silver coinage is similar on the “ obverse,” but the “re- 
verse” has the “pellet” in the centre, surrounded by rays 
towards the margin, in which the crests or badges of the 
Mikado appear with the wreaths before mentioned. The 
copper coins are similar to the above, with a smooth-skinned 


square miles. The greatest length of Lake Huron is 200) dragon instead of ascaly one. It will thus be see that the 
miles; the greatest breadth, 160 miles; the mean depth, | fancy of the Japanese for dragons and flags without waves has 





600 ft.; the area, 20,000 square miles. 

The John Cockerill Company's Production—The John 
Cockerill Company announces that it has constructed at its 
works at Seraing 750 locomotives and 1930 steam engines. 
The latter ranged from 4 to 600 horse power each. 


Australian Locomotive Buwilding.—Messrs. Mort and 


Company, of Sydney, have recently built a locomotive for | 


the New South Wales Government railways. dhe engine is 
the first locomotive built in New South Wales. Messrs. 
Mort have received an order to build 14 other engines. They 
are also engaged on a large steamer for the Government of 
Queensland, while they are lengthening the Kiama, one of 
the fleet of the Illawarra Steam Navigation Company. 


Canadian Lighthouses. ~ A new lighthouse has been 


| been fully indulged; while, at the same time, the coinage 
| will be handsome and striking, and far in advance of the 

Hong Kong mintage. With respect to the future working 
| of the undertaking, the work before the officials is undoubtedly 
heavy, as a population of forty millions of people will have to 
be supplied ; but the machinery is all of the best construc- 
| tion, and Captain T. W. Kinder is a man of considerable 
acumen, and has had some years’ Eastern experience, having 
oceupied a similar position at the Hong Kong mint. The 
melting department is furnished completely with the weil- 
known manufactures of Morgan's “ Patent Phumbago Cru- 
cible Company,” Battersea. 5 is felt that the 
building 1s so tar inland, and on such a dangerous river as is 





Osaka; Hiogo or Yokohama, therefore, would have been 
wuch preferred as the site.— European Mail, 











Nov. 25, 1870.] 
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NOTES FROM THE NORTH. 
Giasaow, Wednesday. 
Glasgow Pig-Irow Market.—& feeling of uncertainty con- 
tinues to pervade the pig-iron market, in consequence of the 
Eastern difficulty and the position of the war in France. The 
exports of iron, however, remain unabated, and are really 
very surprising in the face of these events, and considering 
also that we are now at the dullest season of the year. The 


return for the past week is 9725 tons foreign, and 4400 tons 
coastwise—total, 14,125 tons, as com with 12,159 for 
the corresponding week of 1869—showing an increase last 


week of 1966 tons. The decrease upon last year’s shipments 
has now been reduced to 12,526 tons. Thedeliveries ex store 
also continue, and the ironmasters generally are very busy 
in this way. A considerable amount of satisfaction is being 
expressed regarding the prospective reduetion of the Ameri¢an 
tariff on pig iron, which is to come into operation at the com- 
mencement of next year. There has been very little cb 

in the price of pig iron during the past Week. Last Wed- 
nesday business was done at 50s, 10d. and/Gi0s. 9d, cash, and 
Sis. lid. and 5is. a month ; yesterday a few thousand tons 
changed hands at 50s. 8d. to 50s. 9d., the market closing 
slightly firmer ; and to-day the market wae firm, but there 
was little doing, 50s. 10}d. cash was paid, sellers at the 
close asking 50s, 11d. Mis 


The Malleatle Iron Trade —The home’ trade in manu- 
factured iron is still very fair. One or two firms are not able 
to complete contracts with sufficient d to satisfy cus- 
tomers. The almost total cessation of “requirements 
has not so far influenced the trade as to make the effects 
conspicuous ; but still there is a tendency to sJackness in the 
demand for manufactured iron. Owing, however, to the 
dull character of the season, there is not much room for com- 
plaint. Within the last few days the puddlers have taken u 
a strong position, if the resolutions which they have pedal 
at two meetings—one in Glasgow, and ane in Motherwell 
—be any criterion to judge by. It is expected that the 
arbiter’s judgment on the case submitted to him at the re- 
cent inquiry will be given at the end of the present week. 


The Masons’ Strike in Edinburgh,—In the course of last 
week this sttike reached the conctiiahaky stage by the work- 
men and employérs agreeing to refer the matter in dispute to 
arbitration. At the suggestion of the workmen the Lord 
Provost of the @ity was chosen arbiter, and Ahree representa- 
tives from the employers, and an equal number from the 
workmen, met his lordship and submitted the case to him. The 
following is thé decision which has been given by the arbiter: 
“City Chambers, Edinburgh, 21st of November, 1870.— 
The Lord Prowést having carefully considered the statement 


submitted to kim, on Saturday Jast, by ‘the master masons, y 


and also by the men in their employmentyis of opinion that 
the most equitable decision he can come to is to halve the 
difference between the parties, and he th decides.— 
W. L.” By this decision the men will get per hour 
instead of 64d. This Lo a sf aeons ) ogurae egy A 
of settling a dispute than to persist in having # strike or 
a loch-owke Asarule it would seem that, workmen generally 
are much more in favour of Boards, of Arbitration and Con- 
ciliation than their employens. 


State of the Engineering Trade.—Both. the land engine 
and marine engine departments are af present very busy in 
and around Glasgow. In numerous instances the workmen 
are employed overtime; indeed, in some shops overtime has 
been the rule for months together. The locomotive trade is 
very steady, both in the Caledonian and in the North British 
Railways engine sho At the Glasgow Locomotive Works 
of Messrs. Dubs Co., trade is very brisk; but Messrs. 
Neilson and Co., Hyde-park Locomotive Works, are very 
slack, as their orders are about all worked up. The sewing 
machine trade is now developed to an extraordinary extent 
in Glasgow, and it is at present exceedingly brisk. There 
are twelve firms in the city engaged in this branch of trade, 
and they employ very nearly 1000 hands. One firm alone, 
the Singer Manufacturing Company, employs about 70 
hands, including males and fema! The average turn-out 
by the Singer Company is 500 machines per week. The 
following is a statement of the rate of wages received by 
skilled hands in the engineering trade in Glasgow: Fitters, 
24s. to 25s. per week (the week in all cases being calculated 
at 60 hours); finishers, 25s. to 27s. per week ; turners, 26s. 
per week ; smiths, 25s. to 26s. per week; millwrights, 25s. 
per week; pattern-makers, 27s. to 28s. per week ; machine 
eee 26s. 6d. per week: planers, 24s. to 27s. per week ; 

orers, 248. per week. 


Devon Valley Railway—The operations on this line of 
railway have been considerably thwarted by another landslip 
in the neighbourhood of Arndean, not far from where a 
similar slip took place some time ago. It was fully expected 
that the through line from Kinross to Dollar would be opened 
about the New Year, but a considerable time must now 
elapse before this obstruction is removed and the line com- 
pleted. : 


The Tay Bridge Scheme.—On Wednesday last, 2 deputa- 
tion from the directorate of the North British Railway Com- 
pany had a meeting with the principal traders in Forfar in 
the County Hotel there, Baillie Grant presided, and the 
deputation explained the advantage which the ere¢tion of 
the Tay Bridge would provide for the trade of Forfar, and 
the anxiety of the eompany to receive the hearty co-opera- 
tion and substantial ew of the traders in Forfar for the 
speedy completion of undertaking. Before the deputa- 
tion left substantial support was given. The deputation 
consisted of Mr. Walker, the secretary ; Mr. Harrison, Edin- 


held in St. Andrews for the purpose of advancing the scheme. 
It was stated that of the total sum required, 350,0001,, there 
had already been 330,0001, subscribed. The meeting was 
unanimous in support of the scheme. 

Opening of a New Line of Railicay.—The new line of rail- 
way from G w to © idge has this day been opened 
for general trafic from Bellgrove-street Station, 


a ; and Baillie Cox, Duridee. A meeting has since been, 





ENGINEERING. 391 
IES 
a ‘aybole Railway. — i states | Borough Bridge, Yorkshire, for the restitution of 3002., 
tat nogtntion reall bet mpleted fr artalgamating fu which aloged yf lag ny wooed paid to 
a eg a ay Doe er ual han gocetoner? to the purchase of the Ely Merthyr Colliery. Hi 
per cent. said that the case was of a 


Institution of Engineers in Scotland.—At the ordi 
meeting of this body, held last night in the Corporation Gal. 
leries, Mr. David Rowan, i in the chair, an excellent 
— was read | ee Young, the Professor of Geology and 

atural History in the University of Glasgow. The subject 
of the paper was “ The Education of Minin 
Engineers.” The author advocated a more thorough 


F 


scientific education for such persons, and the institution of ing Cdateal parchaaer of the mine for Te0dh, the chee being 


some diploma or certificate, which should be ted bya 
board or court of éxaminers. In the course of the discussion 
which followed the paper, some. extraordinary statements, 
almost amounting toa denial of the need for any improve- 
tment in the edugation of mining engineers, were trade by a 
member of the profession, who is also one of H.M. Inspectors 
of Mines in Scotland. It is proper to say that the utterances 
of the gentleman in question met with no sympathy from 
the members present, and that the speaker was properly 
dealt with by Professor Young. At the same meeting the 
President read he from the Council on thé Johnwood 
Memorial Fund and the proposed engineering lectisteship for 
the benefit of young engineers who cannot affurd to avail 
themselves of a university course of instruction. The report 
will be considered at the next meeting. 








——————_——— 


NOTES FROM SOUTH WALES. 
Canpirr, Wednesday. 

The Welsh Iren Trade.—The latest ee oe all the 
leading works in the district characterise the irdn trade as 
having been exeeedingly slack during the past week, and 
this no doubt is attributable to the gloomy. prospests of the 
future. The notification of Russia to the Foreign Office bas 
caused a great deal of uneasiness in the mindsof the great 
ironmasters of South Wales, who heve hitherto a fase 
amount of business with Russian buyers. 8 
entertained of large rail orders coming to band from 


the Muscovite ] before the close of the year, have’been 
completely disp at least for some little time to come. 
Hopes, howevet, are entertained that the frie relations 
hitherto existing between the two countries remain 
undisturbed, that business will not be materially inter- 


fered with. Suéh it is to be hoped will prove to bethe case, as 
the suspension OF business with Russia would prove one of 
the most serious disasters to the iron trade of South Wales 
et on record. the last war with Russia the iron trade 
of South Wales has made rapid strides to an unprecedented 
extent, and thé demand for raile from Russia has, to a 
considerable extent, added to the ry which has 
been experienced. Shipments to all the Northern ports 
have now ceased for some little time to come, and the orders 
coming to hand from the Continental markets are not 
sufficient Be ee aL mille ranniog oie that peers 





which bas been noticeable at all the leadi Son waite in the 
district during the summer and autumn months. The only 
business now doing of importance is,with American buyers, 
but of late they have not shown that inclination to enter into 
transactions as formerly, but the lull now experienced is not 
expected to be of long duration, as the large railway works 
now in course of construction in the United States must 
recessarily cause a good demand for rails and other matériel 
for some time to come. ‘The shipments of iron ut the local 
ports again show a decrease as compared with the previous 
week, only 1442 tons having been shipped at Cardiff and 
Newport during the past week. Of the iron exported 


785 tons were shipped at this port, the Aberdare Iron Com- 6 


being the shi of 605 tons of rails to Wilmington, 
tad’ Roaber and Cathe shippers of 180 tons of sheet teen fon 
Rotterdam. At Ne the Blaenavon Iron Company 
shipped 497 tons for New Orleans, and Gething and Co. 
shipped 160 tons for the same place. The home trade is a 
little more active and will, to some extent, tend to keep up 
the present tone ofthe market. Among the home buyers are 
the Caledonian Kailway Company who have been imviting 
tenders for 6000 tons of iron rails, 2500 tons of chairs, and 
400 tons of fish-plates. 


The Rhymney Railway.—The directors of this company 
have issued circulars to all existing shareholders, inviting 
them to subscribe for the 85,600/. additional capital of 
the company, which it has been decided to raise by the 
issue of 8560 ordinary shares of the nominal amount of 101. 
per share. The shares will be allotted to present shareholders 
at the price of 5/. 10s. for every 101. share, papas by instal- 
ments between the Ist December, 1870, and let June, 1871. 


Proposed New Town Hall at Pembroke Dock.—A public 
meeting has been held at Pembroke Dock, for the purpose of 
taking into consideration the propriety of adopting measures 
to support a petition to the Board of Works for the erection 


of a Town Hall on a site at Albion-square, at which a | 


petition was numerously signed for carrying out the objegt for 
which the meeting was ‘called. 


Usk and Towy Raiiway—Notice bas been given by this | 


com: of intention to apply for an Act to incorporate a 
pet. with power to Be 2 railway, commencing in the 
hi of Maescar, in the county of Brecon, by a junction with 
the Neath and.Brecon Railway, about two yards south of the 
Senny Bri and terminating by a junction with the 
Central W Extension Railway ot the London and North- 


Western Railway Company, about 150 yards north-east of bardmen bag ee agen atig nee gure 


the railway stationed at Llandovery. 

The Ebbw Vale Works at Pontypool.—On epg tao rs 
blast furnace was blown in at the Race Works of the Ebbw 
Vale Iron and Steel Company at Pontypool, and will afford 
employment for a large number of workmen. 

The Ely Merthyr Colliery.—On Monday Lord 
delivered j in the suit of Ramsden rv. Privatly, 
was instituted by the executors of the late John , of 


to re-sell the pro to. the company for 17,8001. and to 
divide the bonus of 10,006/., with or without the knowledge 
of the shareholders. was to say that his experience 
of matters led bim to e that the shareholders 
w have heard very little of the transaction; but if they 


paid in That took place in 1866, in the year the t 
commercial panic took place. It was not ing, . 
fore, that Stouts cond at be to obtain a sufficient 

of shares to form a ny, h he had no doubt 


n company 
the mine was valuable and well worth 78001, If the scheme 
had sueceeded he had no doubt there would have been another 
addition to the companies wound up in that year, and to the 
batehes of poor speculators, who were still writhing under 
the balance orders of the Court of Chancery. Mr, Batters 
having no money, the contract went off, the fact age that 
ishonoured bills. Under 


600 was paid in cash, and 3000. in di 
circumstances 4 was whether an equity 
existed by which Mr. Pri could be compelled to refund 


the money. He could be gued, but the suit must be instituted 
in a court of law, and not before that tribunal. There- 
fore the Bill must be dismissed with costs to Messrs. Priestly 
and Wood, but not to the other defendants. 


The Welsh Tin Plate Trade—There has been a better 
demand for coke qualities, and prices are firmer than they 
have been for some weeks past. 

The Welsh Steam and House Coal Trade.—Steam coal 
proprietors are doing @ fair amount of business with Conti- 
nental houses, and for house eoals the demand is fully equal 
to the corresponding period of last year. 


-—z- ———————7 





Nitgo-Gixyceains ExProsion.—On the Ist of November 
two magazines, containing 150,000 lb. of nitro-glycerine, ex- 
ploded at Frankfort, near Painesville, Ohio. Four persons 
were blown to atoms. The buildings on the east side of the 
river were greatly yey ay The shock from the explosion 
was felt for miles. The loss to the Glycerine Company is not 
less than $25,000. Where the magazines stood are now two 

nds of water, 60 ft. across and 75 ft. deep. The people of 
Pai are greatly excited, as this is the second Sagiedion 
of the kind within two months. Several buildings were so 
badly damaged by the explosion, that the families have been 
obliged to vacate them. 


Narvrat Gas.—The city of Erie, Pennsylvania, etands on 
the verge of the petroleum region. Natural gas is formed 
in large quantities beneath the surface in this regiva, and it 
has been turned to account for illuminating ag 8 On 
the night of October 26th, the city of Erie was lighted by 
natural gas i from a well sunk near the city gas 
works. Thirteen gas wells are said to now be in successfal 
operation in Erie, and are mostly used to furnish fuel and light 
to factories. The gas is found at an average depth of 650 ft., 
and the yield per well is about 20,000 eubie feet a day. The 
as is said to require no purification, and is being introduced 
into private houses for fuel. 

Tux Howarp Sarety Bowwser—We have on several 
| occasions alluded to, or described, this valuable invention as 
| applied to stationary We intend in a short time 
| to illustrate it in a new form, designed specially for marine 


| 








engines, and in which it differs to some extent from the 
| shape of boiler now so well known to our readers. The de- 

tails will be taken from some marine boilers which Mesers. 
, Howard have in band for a large steamship now building for 
| their reception. The i boilers lo met with a 
| success almost remarkable; indeed, Messrs. Howard bave, 
| we learn, at the present time, upwards of fifty large boilers 
| on order for home and foreign purchasers, 


| 

| Tae Yorxsutre Derwent.—Some stir has been oc- 
jeasioned in Malton by the discovery that in tho Parlia- 
_ mentary notice of the North-Eastern Company there is an ap- 
| plication for power to vest in the railwa ete i 
| gation of the river Derwent, which eonld the railway 
| company sole master of the means of transit of goods, coals, 
EE aS 
| competitive earried on, i 
yng vi er in the North-Eastern Com is viewed 
| with some alarm. In the interests of the of Malton a 
| movement is being started to memorialise Kari Fitzwilliam, 
‘the present owner of the navigation, and ehief proprietor of 
the town, to resist the measure to the utmost, 








| Tractios Exerses ux Wan.—A letier from. Nanteuil, in 
the Carlsrwhe Gazette, says: “ As the tunnel has completely 

| fallen in, a nae adee nts, Sora r er otae See we 

| completed in the course of the month, Till then all the 

| and enormous masses of ammunition necessary for 


F 
ii 


t of Paris 
| sixty miles. Vor the heaviest guns # street 
| tives are used, which have the disadvantage of terribl 
| stroying the roads, which are sodden with rain. 
excellent French roads are now so worn and 80 
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We illustrate, above, arrangements of hydraulic cranes de- 
signed and recently patented by Messrs. Bryan Johnson and 
Edward B. Ellington, of Chester, the object of these plans 
being to enable such cranes to exert variable power without 
employing rams or pistons of varying diameter. In con- 
structing an hydraulic crane on their system, Messrs. John- 
son and Ellington mount on the head of the ram of the hy- | 
draulic apparatus a pulley, over which is passed a chain, to 
each end of which is attached a pulley block, the pulley block 
at one end of the chain being made with a greater number 
of sheaves than that at the other end. The end of the haul- | 
ing or lifting chain fixed to the frame to which the base of | 
the hydraulic cylinder is fixed, and the chain is Jed in succes- 
sion around the several sheaves carried by one of the pulley 
blocks, being first passed over one of these sheaves, then 
over a pulley carried by the pedestal, then over another 
sheave of the pulley block, and so on; afterwards the chain 
is led under a pulley placed below the end of the hydraulic 
cylinder, and pon over a sheave of the other pulley block, 
and if this second pulley block is only formed with 
sheave the chain is then passed under a pulley carried by the 
pedestal, and led upwards to the arm of the crane. Each 
pulley block can, by means of a pin or bolt, be secured to 
the pedestal. If the pulley block with the greater number 
of sheaves be thus secured to the pedestal, and the other 
pulley block left free, then, when the ram is forced outwards 
from its cylinder, a slow motion will be imparted to the lift- 
ing chain, but if the pulley block with the lesser number of 
sheaves be fixed to the pedestal, and the other pulley block 
set free, a quicker motion will be imparted to it. f 


one 


In place of 
one lifting chain being passed in succession over the sheaves 
of both the pulley blocks, the lifting chain passed over 
one pulley block might be separate from the chain passed 
over the other pulley block, so that one lifting ghain would | 
be used for the quick speed and the other for the slow speed, 
but Messrs. Johnson and Ellington prefer to employ one 
continuous chain, as above described. 

Figs. 1, 2, and 3 of our engravings show three side views | 
of an hydraulic crane constructed on the plans above men- 
tioned. In the arrangement shown in Fig. 1 the ram of the | 
press is shown to be in its lowest position when either one or 
other of the pulley blocks, a 6, can be locked to retain it from 
being drawn upwards. In Fig. 2 the ram of the press is 
shown to have been raised whilst the pulley, 5, has been 
locked and retained from moving, while in Fig. 3 the ram of 
the press is shown to have been raised whilst the pulley, a, 
has been locked and retained from moving. Fig. 4 shows an 
end view of the apparatus with the parts in the position 
shown in Fig. 1. In each of these figures c is an hydraulic 
cylinder, d a ram working therein; ¢ is a wy carried on | 
the head of the ram. Over this pulley is led the chain, f 


J, can be of any desired length. 














2 ad 


and to one end of this chain is attached the pulley block, a, 
and to the other end of the chain the pulley block, 4 ; the | 
‘ome block, a, is formed with one sheave, whilst the pulley | 

lock, 6, has two sheaves, or it might be any other number of 
sheaves desired. The frame of the pulley block, a, can be | 
fixed by means of a pin to the framing at the point, g, and 
the frame of the pulley block, b, ean be fixed to the framing 
at the point A. The lifting chain, &, is attached to the | 
pedestal or frame at k'. and is led over one of the sheaves of | 
the pulley, 5, then under the pulley, 5, and again over the 
other sheave of the pulley block, b, afterwards it is led under | 
the guide pulley, m, and over the pulley, a, and again under 
a guide pulley on the pedestal, and from there it is led over | 
guide pulleys to the jb or arm of a crane. If the pulley 
block, 6, is retained from moving whilst the ram, d, is being 
raised, then the pulley block, a, is raised, and the motion 
given to the end of the lifting chain, to which is attached the 
weight to be raised, will be four times the stroke of the ram, | 
whilst if the pulley block, a, is locked, and 6 is free to rise, 
the motion of the ram may be multiplied any desired num- 
ber of times, aceording to the number of sheaves in the 
pulley block, 4. 

A modification of the arrangement shown in Figs. 1, 2, 3, 
and 4 is shown in the diagram view, Fig. 5. In this ar- 
rangement the hydraulic cylinder is inverted, and the chain, | 
It is not essential that the 
locking of the chain, f, on one or other side of the hydraulic 
eylinder should be effected by pins passed through holes in 
the frames of the pulley blocks, as other means might be 
adopted for locking the chain on either side of the cylinder | 
as desired. 

The arrangements we have described appear to be well | 
worthy of adoption in many cases where variable loads have | 
to be dealt with. In an ordinary hydraulic crane the same | 


| quantity of water is used per lift, whether the weight raised 


be very light, or the maximum the crane is capable of lift- | 


| ing, and, as the expenditure of pumping power is in direct pro- | 


portion to the quantity of water used (the water being pumped 
into an accumulator against a constant pressure), it follows 
that in lifting light loads by hydraulic cranes capable of rais- 
ing heavier ones, a waste of power is the result. Messrs. John- | 
son and Ellington's plans afford a means of reducing this | 
waste to a great extent, and hence they are, as we have 
stated, well worthy of adoption in numerous instances. 


Tux Baerrisn Isprax Extension Tevxorarn.—The | 
British Indian Extension Telegraph Company have received 


| intelligence of the safe arrival at Singapore of the ship | 


William Cory, with the portion of their cable intended to be | 
laid between Singapore and Penang. 
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Tur ANGLO-AU8TRALIAN TeLeaRarPn CaBLe.—The follow 
ing telegram has been received by the Telegraph Construc 
tion and Maintenance Company (Limited) from Captain 
Halpin. It came from Singapore to Galle, whence it was 
forwarded at 10 p.m. on the 2ist inst.: “The Java-Singa- 
pore Section Submarine Telegraph Cable successfully com- 
pleted on the 18th inst. Proceed on the 28th to lay cables 
to Penang and Madras. All well.” , 


Tue Vasnty Sitver-Leap Mixixe Company.—We notice 
that a company is being formed, with a eapital of 15,0001. in 
15,000 shares of 1/. each, for the purpose of working a com- 
bination of the Great Laxey and other lead bearing lodes 
near Ramsey in the Isle of Man. ‘he sett containing the 
lodes it is proposed to work is about 500 acres in extent and 
is in the direet line of the Great Laxey and Great North 
Laxey lodes, while it is traversed by a deep ravine from 
which adit or day levels can be driven to cut the lodes at a 
depth of about 40 fathoms. The proposed deep adit is at 
about the same depth as the adit at Great Laxey and the 
deepest workings at Great North Laxey, and as excellent 
samples of ore are to be seen at the surface it is anticipated that 
a profitable mine will be opened up with but a small outlay. 
An ample supply of water for ore p Basar ag &e., is available, 
and there is a gond road leading from the mine to Ramsey. 
Amongst the directors of the company we notice the name 
of Captain Richard Rowe, the manager of the celebrated 
Great Laxey mine, a mine which is stil] paying 50 per cent. 
on its original eapital, and the 4/. shares of which are now 
worth from 18/.to 19/. Judging from the success which has 


| attended the adjacent working in the same lode as Great 


Laxey, the new undertaking is a most promising one. 

Tax Westminster asp Brixtoxr Tramway.—Since the 
cars have been started to run between Westminster and 
Brixton, on the tramway for the conveyance of workmen at 
@ fare of 1d., the ordinary cars running the same hours have 
been deserted. Workmen’s cars are run before 6 o'clock in 
the morning, and between 5 and 7 o'clock in the evening, 
and the cars specially appointed for the conveyance of work- 
men are besie, by passengers of all classes, and means are 
about to be adopted in order to distinguish between artisans 
and workmen who ride in these cars and many hundreds of 
persons of much higher class who avail themselves of the 
— ride under the workmen's privilege. The tramway 

rom Westminster now conveys gers to Brixton Church, 
and in a few weeks will be extended to Water-lane, Brixton- 
hill. The tramway from Clapham-common, and connected 
with the above line by a junction at Kennington, will be 


opened next month. 
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CONSTRUCTED BY MESSRS, JOHN FLETCHER AND SONS, ENGINEERS, MANCHESTER. 





i it Hl, 
(110150) ARR 


ve, an arrangement of mortar mill with 
self-discharging apparatus, which has been designed and lately 
patented by Meesrs. John Fletcher, John Fletcher, junior, and 
William Fletcher, of Manchester, Fig. 1 being a side eleva- 


We illustrate, ab 


tion, and Fig. 2 a plan of the apparatus. In these figures a 
is the foundation plate; 6, the centre axle; c, the side 
standards ; e, the revolving trough, which may be supported 
on anti-friction rollers or in a Y-shaped annular groove or on 
a flat surface with a flange; i, the upright shaft for giving 
motion to the trough, e; and r,the beams to which the 
ordinary scrapers are connected in the usual manner. On 
one side is placed an endless belt or chain of scoops or 
scrapers, ¥, passing around the toothed pulleys, v', fixed to 
the shafts, v? and v*; the shaft, v* revolves in stationary 
bearings fixed to the sides of the spout, w, and the shaft, r*, 
revolves in adjustable bearings, the position of which can be 
varied by regulating screws to keep the endless belt or chain 
to the proper tension. The spout, w, is supported on trun- 
nions resting in a bearing, w', fixed to the foundation plate, 
a, and in the bearing, w?, fixed to the beam, r, or to other 
suitable sup : bottom of the spout is placed a little 
above the edge of the revolving trough, ¢, and the endless 
chain or belt, v, is driven in this instance by the bevel wheel, 
i’, fixed on the upright shaft,i. The boss of the wheel, i’, is 
provided with clutches, and the sliding half clutch box, #, is 
connected to the shaft, i, by # key and groove; this half 
clutch box is moved up and down by the lever,z. The 
wheel, i', gears into the wheel, y, fixed to the horizontal 
shaft, y', to which is fixed a toothed pulley, y’; the toothed 








chain, y*, passes round the pulley, y*, and drives the toothed 
pulley, w®, loose on one of the trunnions of the spout, w; to 
the pulley, w®, is fixed a similar pulley, w*, which gives 
motion to the shaft, 7, by the toothed chain, w*, passing 
around the pulley, v*,on the shaft, v*. The scrapers, ¢, are 
made of thin metal blades screwed to bridles rivetted to the 
toothed chains which are driven by the toothed pulleys, o' ; 
the blades have slots, through which the screws connecting 
them to the bridles pass for adjusting them. 

The engraving represents the parts in the positions they 
occupy when the inner end of the spout, #, is depressed until 
it nearly touches the bottom of the revolving trough, ¢, and it 

held in this position by the locking handle, z, which serews 
on a stud passing through the segmental slot in the bracket, 
z!, fixed to the framing. The scrapers, vc, which are now 
supposed to be moving in the direction of the arrow in Fig. 
1, carry the material from the trough, e, up the spout, w, 
from the upper end of which it falls into any suitable re- 
ceptacle or on to the floor of the building. As soon as the 
contents of the trough, e, have been discharged the attendant, 
by slackening the locking handle, z, a the spout, w, into 
a horizontal position, as shown by dotted lines in Fig. 1; he 
then disconnects the two 4s of the clutch box, and the 
sliding half, #, is held up by # tightening handle, z', which 
binds against the boss of the lever, x. It ia evident that the 
gearing for giving motion to the scrapers, v, may be consider- 
ably varied, and the shape of the scrapers may be modified 


buckets may be required 

spout, a, snag. bo-ah Sh bold 06 ang 
and segmental bracket, ¢', so as to remove the surface 
material in the trough without disturbing the sediment. 


INDIAN PUBLIC WORKS DEPARTMENT. 
To tur Evttor or Evotseuntya. 








been “ the of fancy” to leave 
eee an brs dy od ht xcs ale 


virtually guaranteed to expect a ¥ promotion; but in 





| 


| diminishes when, as 


some districts, when young men have toiled on year after 
year, they begin to sicken and their esprit de corpe ra | 

iod of promotion comes round, 
it is officially announced that “ there is no room for promo- 
tion during the current half year.” This system has been 
felt most acutely in the Punjab. A writer in the Indian 
Public Opinion justly complains that « circular has lately 
been issued to the effect “ that, owing to the recent reduc- 
tions in the scale of the —— Establishment, Publie 
Works Department (in this Province), there is no room for 
promotion.” What will the public think, and what will 
those deprived of their just rights say and feel, when they 
know that, instead of “ reductions,” men have actually been 
brought into the Punjab from other provinces and presi- 
dencies to fill up al! ible vacancies, thus stopping the 
promotion and pay of those who are properly entitled, by 
their services, to advancement? Five of eg engineers who, 
in 1867, among eighty competitors, took the positions respec- 
tively of second, Afth, sixth, seventh, and eighth, went to 
the Panjab; the second, seventh, and eighth are in the irri- 


gation branch, and are now promoted to first assistants, 
while their companions, who are in the branch, 
neither by their own will or choice, are over when the 


Indian Government are in want of engineers. It is — 
that those young men who are studying should have a 
field laid open for them, but it is but fair that the whole 
matter should be explained in such a way as not to pro- 
duce future discontent and just indignation, when they 
fied that what appeared so fair when issued from the 
India Office, turns out to be encumbered by so many 
qualifying clauses in the actual working, as to assume, 
in the eyes of many, the appearance of “a delusion and 
a snare.” It may sound well and look promising, to be 
informed that you will at once commence with « salary of 
250 ru a month, with a certain prospect of a steady 
advance. Ip thé vain expectation that such a sum will prove 
equivalent to 2651.a month, you embark, to find that such 
are the demands on you for a mode of life encumbered with 
numerous on-hangers, that you find yourself in a pe 
struggle between parsimonious gentility and debt. If you 
are able to get on without being obliged to purchase, at 
onee, an expensive tent and to keep a second horse, you are 
fortunate. Besides all this, should you be desirous of tndulg- 
ing in any of those European dainties that, in such a climate, 
soon assume the form of absolute necessaries, you will find 
that their price is so exorbitantly high that they are aimost 
totally beyond your reach. 

A young gentleman who went out three years ago, writes 
that with all his management, he cannot reduce the wages 
of on-hangers of various kinds below an amount equal to 
one-third of his pay, and that he finds the enervating effects 
of the climate, repeated fevers, and the prospect of a long 
expatriation, but poorly balanced by any pay or oe pow he 
can have before him, as things now are. The length of service 
should certainly be reduced by some five or six years; more 
generous provision made for those whose health may break 
down in the execution of their duty. Till such is the case 
we can scarcely expect either talent, energy, or engineerin 
skill to be articles that will be readily placed at the disposa 
of a Government who can so imperfectly appreciate their 
value, or who, in the eagerness of its desire to follow a par- 
simonious economy, are continually proving how easy it is to 
be “ penny wise and_pound foolish.” 





ScnvraTor. 


Tue Lars Me. Samvet Hvuaues.—We much regret to re- 
cord the death of Mr. Samuel Hughes, the eminent gas engi- 
neer, which was announced to have taken place on the 3 
October, after a short illness. Mr. Hughes for a great num- 
ber of years been a most active eggdeng nie — of re- 
form in gas legislation ly, his loss great! 
felt by an satteded i nal dente. In the successive rd 
quiries held before Parliament since 1859 on the metropolis 
gas question, Mr. Hughes took a inent , and the 
recent Acts applying to the City of to two of the 
largest London gas companies may indisputably be con- 
sidered as the result embodiment of his views. Mr. 
Hughes was, besides, favourably known as the suthor of 
Saloon by penctiecl soon Engagpd Is many oometenel 
esteem men. in many f 
contests where a great deal of bitter feeling arose sometimes on 





both sides, we have reason to know that his opponents have 
frequently been the first to pay a tribute to bis strict sense 


according to the materia! that has to be discharged from the | of justice in their respect as well as to his great professional 


trough. In discharging liquids from the trough scoops or 
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RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 3564, 6d.) Russell Arnold Ballou, of Massachu- 
setts, U.S., patents, as a communication from John Pevear 
Greely, of the same state, using lampblack enclosed in a 
suitable casing as a non-conducting coating for boilers, 
safes, &c. We believe that there is nothing whatever new 
in the proposal to use lampblack for this > 

(No. 3569, 1s. 4d.) George Fox Logan, of Glasgow, 
patents arrangements for admitting into boiler and other 
furnaces, above the grate or at the bridge, air previously 
heated, by causing it to traverse pipes disposed in the 
uptake or chimney. Plans closely resembling this have 
been proposed before. 

(No. 3574, 1s. 4d.) William Baines, of the Railway 
Plant Works, Soho, Smethwick, patents arrangements for | 
actuating railway signals and switches and working turn- 
tables. We could not describe these plazts briefly, but we 
shall probably have something to say about them on a 
future occasion. 

(No. 8575, 10d.) Robert James Ransome, of Ipswich, 
James Deas, of Glasgow, and Richard Christopher Rapier, 
of 5, Westminster-chambers, patents some simple forms of 
tramways intended to accommodate vehicles with either 
flanged or ordinary wheels. 

(No. 8582, 2s. 64.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Richard March 
Hoe, of New York, apparatus for folding printed sheets of 
paper, and for cutting and folding such sheets as they 
issue from the printing machine. It would be impossible 
for us to describe Mr. Hoe’s plans briefly, but we may 
mention that his patent is worthy of the attention of those 
engaged in the construction of printing and similar ma- 
chinery. 

(No. 3585, 10d.) William Isaac Hetherington, of Man- 
chester, patents an unpromising looking “motive power 
engine” to be driven by “superheated steam, petroleum, 
or other bydrocarbon, and compressed air.” Mr. Hether- 
ington proposes amongst other things to employ his engine 
for working reciprocating pumps for propelling a vessel by 
ejecting a jet of water at the stern; but we do not think 
we need trouble our readers with the details of his plans. 

(No. 3588, 8d.) Henry Cockey and Francis Chris- 
topher Cockey, of Frome Selwood, patent placing in the 
internal and external flues of boiler diaphragms or plates so 
disposed as to cause the escaping gases to take an undulat- 
ing course and thus retard their progress to the chimney, 
We fear that there is nothing very novel in this proposal. 

(No. 3593, 1s. 2d.) Philippe Kochs, of Manchester, 
patents what appears to be somewhat complicated machinery 
for manufacturing untapped nuts. We could not describe 
the arrangements clearly unless we illustrated them. | 

(No. 3604, 4d.) Robert John Carpenter, of Old Broad- 
street, patents, as the agent of Sidney Wright Hopkins and | 
Frank Howard Collins, of New York, making steel or | 
wrought iron by melting and working together in a 
puddling furnace certain proportions of an ore known in the 
United States as Leader Hill iron ore (or other ore of | 
similar composition), and ordinary pig iron. 

(No. 3607, 1s. 6d.) James Livesey, of 9, Victoria- | 
chambers, Westminster, patents various forms of permanent | 
way for street tramways. Of some of these we shall have | 
something to say shortly. : 

(No. 3610, 1s. 2d.) Bernard Benvenuto de Morell, of 
Berne, patents the arrangement of navigable floating dock, 
illustrated and described by us on page 148 of the present 
volume. | 

(No. 8613, 10d.) Robert Morton, of Stockton-on-Tees, | 
patents several forms of refrigerators for cooling worts, &c., 
these plans including, amongst others, some of those illus- | 
trated and described by us on page 321 of the present 
volume. 

(No. 8614, 1s. 64.) Peter Parkes, of West Bromwich, | 
patents a machine for shaping nuts or boit heads. In this | 
machine the nuts, or bolts of which the heads are to be 
shaped, are carried by holders fitted to a revolving disc, 
this dise as it turns round, passing the nuts or bolt heads 
between three pairs of rotary cutters successively, The | 
first pair of cutters finished two opposite sides of the nut or | 
bolt head, and then—before reaching the next pair of cutters | 
—the holder is turned one-sixth round so as to enable the | 
second pair of cutters to operate on two other opposite sides. | 
Similarly the holder is again turned to enable the third pair | 
of cutters to act on the two remaining sides of the nat or | 





bolt head. This description, of course, refers to the treat- | 
ment of hexagon nuts or bolt heads—in the case of square 
nuts only, two pairs of cutters would be required, and the | 
holders would be turned one-fourth round in passing from | 
one pair to the other. 
(No. 3618, 64.) William Collett Homersham, of 2, 

Willes-road, Kentish Town, patents forms of pipe joints, | 
two varieties of which are shown in the annexed sketch. | 


Fic.t. Fic.2. 





The peculiar features claimed for these joints are: the 


gradaal thickening of the spigot end externally ; the making 
of the faucet end with its inner surface parallel with the 
external surface of the when fitted in its place, or 
with a lip at its outer end (4, Fig. 2); and the employment 
at C of lead pipe or of lead rolled to a trough in 
place of hemp or tow for packing ordinary pipe j 

usual lead caulking, D, is placed outside this paeki 

(No. 3619, 10d.) Nicholas Procter Bur 
Waterloo-road, patents arrangements of single 
acting steam pumps, principally remarkable for 
traordinary resemblance to single and double- 
generally. What the novel and patentable featurgs: 
Bargh’s pumps are supposed to be, we have been ymable to 
discover. ; 

(No. 3624, 10d.) James Hamer, of White Honse-yard, 
100, High Holborn, patents the form of oscillating engine 
illustrated and described by us on page 195 of the present 
volume. 

(No. 3628, 10d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Alonzo Stockbridge 
Gear, of New Haven, U,S., Age | rong wood moulding 
and panelling machines, We not describe these ma- 
chines briefly; but we may mention that one of these 
features consists in the on the eutter spindle 
of a fan or blower, the blades of which are so constructed 
as to concentrate the blaft directly upon the cutters. 

(No. 3681, 10d.) George Seymour, of 54, Lime-street, 
patents a method of constructing vessels with double 
rudders, which are connected so as to move together, one 
rudder lying flat against the stern post when that on the 
other side projects at its maximum angle, and vice versd, 
So far as wecan see the plan possesses no advantages what~ 
ever over the ordinary arrangement, 

(No. 8635, 28.44.) Edward Tomlinson, of Manchester, 
patents placing perforated air chambers above the fire in 
boiler or other furnaces close to the bridge, these chambers 
being supplied with air through a hollow bridge or other 
suitable passages, We doubt whether this plan possesses 
any advantages over many other methods of admitting air 
at the bridge previously proposed, 

(No. 8637, 6d.) William Thomas Henley, of Leaden- 
hall-street, patents methods of protecting the shore ends of 
telegraphic cables by means of covering pipes made in two 
halves joined torether by lugs fitting in suitable recesses. 

(No. 3639, 10d.) John Octavius Batler and Joseph 
Nichols, of Leeds, and William Heslop, of Doncaster, patent 
a method of forging wrought-iron wheels and pulleys, by 
placing a heated bloom between a mould and die, and sub- 
jecting the latter to the blows of a steam hammer or to hy- 
draulic pressure. Dise wheels, of certain sections, could no 
doubt be forged in this way, but we certainly do not be- 
lieve that the process could be successfully employed for the 
production of large spoked wheels from a solid bloom as the 
patentees propose. 

(No. 3640, 6d.) George Wilson, of Field Head, Sheffield, 
patents methods of manufacturing steel disc railway wheels, 
According to these plans a steel ingot, of about the weight 
of the intended wheel, and of disc form, is forged between 
dies so as to form a boas at its centre, and to reduce the 
metal immediately around the boss to about the thickness 


| it is to have when the wheel is finished. The outer portion 


of the wheel is then finished by a rolling process similar to 
that which has been adopted for the manufacture of 
wrought-iron disc wheels, 


DOUGLAS AND GRANT’S CORLISS GEAR. 
To tHE Eptror oy Exctnegrina. 

Sin,—Referring to Mr. Spencer’s letter in your last num- 
ber, before saying anything on the subject, I shall wait to 
see the proof that is promised, that the improved Corliss 
valve gear, which you illustrated in your paper of the lith 
inst., 1s only a slight modification of Mr. Spencer's patent 
of 1868, 

Yours obediently, 
Ronert Dovetas. 
Dunnikier Foundry, Kirkealdy, November 22, 1870. 





H.M.S. Suttay.—The Sultan, 12, iron ship, armour- 
plated, 5234 tons, 1200 horse power, now lying in the Med- 
way, off Chatham Dockyard, is making such rapid progress 
towards completion that the 18-ton 10in. guns with which 
her fighting deck and her upper deck battery are to be armed 
are now being taken on board. The other guns of the ship 
will be of less calibre, and there will be several small 8 
for boat service. The Sultan is expected to leave Chatham 
for Portsmouth during next month. She will be sent so com- 
plete from Chatham that all which it is expected will be re- 
quired to be done to her at Portsmouth will be such altera- 


' tions as the trial trips may show to be advisable. 


Tux River Cam.—The impurity of the river Cam, and thé 
necessity of obtaining an Act to divert the sewage, again 
came before the Cambridge Improvement Commissioners at 
their meeting on Tuesday. Dr. Faweett moved a resolution 
to the effect that a sub-committee be appointed to take the 
necessary steps for obtaining an Act of Poctioment, and for 
dealing with the sewage question. Mr. Porter, of St. Peter's 
College, seconded the motion. The Master of Trinity Hall 
and other commissioners thought it would be advisable to 
—_ the result of contempla i jon i 
gard to rivers throughout the country. Dr. Goldart was con- 
vinced that the only practical mode of dealing with draina 
was by the system of irrigation. The opinion of 
meeting was that the state of the Cam was such as to call 
for immediate action, and the resolution of Dr. Fawectt was 
earried by 14 to 10, 





VERTICAL BOILERS. 
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y ago. My syphons act as 
efficient circulating tubes when the boiler is steaming, but 
as they terminate in the water space at a lower level than 
in the tubes, the current is reversed as soon as the blow-off 
cock is opened, and every tube is not only blown through, 
but, if desired, emptied of water. My syphon boilers are 
now at in sizes from 10 to 25 power, at dye 
works, engineering firms, chemical works, paper mills, 
coal lifts, Ac, giving the utmost satisfaction to their 
owners, and I shalt be happy to lay before your readers, 
if acceptable, the details as to work done and con- 
sumption of fuel. T aiso take this  seeryane | to enclose you 
a sketch, showing how I have applied my system to Cornish 
boilers under the followi i t At a chemical 
works in the East-end of m, three boilers, 18 ft. long 
and 6 ft. diameter, were required to be in in power 
about 50 per cent., as the owners found the sacrifice of space, 
in lengthening the boilers some 12 ft. too great, my system of 
hanging tubes was adopted instead. I placed 60 tubes in the 
flue of each boiler as shown in the enclosed sketch, com- 
mencing directly behind the ae, The results are emi- 
nently satisfactory, the boilers yielding the required power, 
without any additicnal ex litare in fuel, and the boilers 
being generally a sey by the introduction of efficient 
circulation, my syphons drawing the water from below the 
flue, and circulating it through the hanging tubes. 

I am, Sir, your obedient Servant, 
James Smant. 
East-end Patent 5 oe Water-tube Boiler Works, 
355, St. nard’s-road, Poplar. 








Western Australian T1MBER.—A large vessel, the Dhar- 
war, recently arrived at Perth from Melbourne to load with 
railway sleepers for India on account of Mr. Mason and Mr. 
Ackland. ‘Iwo other vessels were at the last dates daily ex- 
pected at Perth from Melbourne. They are laden with 
machinery, &c., for the Western Aust Timber Com- 
pany. The proper treatment of Western Australian jarrah 
timber, as to the time of feiling, cutting, &., has lately re- 
ceived much attention. 


American Inow axp Sreet Worxs.—At the American 
Institute Fair an address was delivered upon this subject 
on the Ist of November by Mr. Humphreys, secretary of 
the Sterling Iron and Railway Company, whose mines and 
furnaces are about eight miles beyond Stoatsburg, Oran 
county, and have a branch railroad connecting with t 
Erie Railway. These works were in tion before the 
revolutionary war. It appears that first-known iron 
works on the American continent were erected at James- 
town, Virginia, in 1616; the first well established forges 
were at Braintree, Massachusetts. The small ponds in 
the eastern part of that State supplied bog ore to many 
furnaces for more than a century. David Himped is 
said to have been the first to use raw bituminous = in 
1845; he was driven to it as an experiment a 
strike among his workmen. He a the om 
to the manufacture of 550,000 tons of in 1869. The 
pig iron inade in the United States in 1869 had a ter 
value in this c~ude state at average prices than all — 
and silver proiuced in the ——— by some $5,000, 
The rapid growth of Troy, Pittsburg, Cleveland, St. Louis, 
and suburbs indicates the profitable result of the deve 
ment of vast mineral resources. ‘The first rail was rolled in 
1843. Last year 600,000 tons were made—more than half in 
Pennsylvania, the rest in New York, Troy, Rome, Syracuse, 
Elmira, and Buffalo. Mr. Humphreys states that most of 
this was of superior quality to that imported. The supply of 

is inexhaustible, and he expresses his belief that with 


presen 
importing this really * precious metal.” 
* No statement of the kind was made in our description. 
—Ep. E. 
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PERMANENT WAY. 
Baron VON Weser’s ExpertMents on THE STABILITY 
oF Permanent Way. 
(Continued from page 38%.) 

Ir necessarily follows that if a force be applied 
at one point in a line of rails, tending to produce a 
canting of the latter outwards, the resistance of the 
rails to torsion will enable them to distribute the 
strain amongst the spikes of the adjoining sleepers. 
‘To ascertain the influence of ‘his distribution of the 
strain, Baron-von Weber carried out the following 
experiments : 

30th Series of Experiments. In these trials the press 
was arranged so as to act against the heads of the 
rails above the central sleeper of a portion of newly 
laid permanent way, the’rails in this part of the 
line being each 18 ft. long, and being fish-jointed 
and each spiked? down ‘to seven fir sleepers in the 
usual way. “The results were as follows : 


Pressure applied. Widening of gauge. 
entnrs. |b. nik in. 
10=113@ ous wed ots ws 150.059 
17 =192B ssi: eve toe dens? rhea 6.0=0.236 


os oie aes ous $.0=0,316 
ave ese ove eee 10,0—0.394 
es Coe on Soe 12.0=0.472 

17.0=0.669 





50-5672 


60=6806 19.0=0.748 
70=7940 ove ose oes os 26.0== 1.024 
With the pressure of 30 centners one spike became loose. 
” ” 50 » three spikes — 
is = 60 , eight ,, ” 


on ~ 70 ie éleven ,, Pal 
Of which four were on one side, and seven on the other. 
The distribution of the strain by the torsion of 
the r@if& had thus such an effect that about twice 
the pressure @apable of drawing a single spike (see 


the 23rd series of experiments, page 380) was re- | 
quited to prodace the loosening of the first spike, | 
whilst the loosening of the others followed irregu- | 


latifi’’The resistance of the structure to the in- 
crease fi the widening of the gauge from § to 12 
millimetres was very credisisilliipunted to fully 
20 centners (2269 lb.), while atthe commencement 
of the*experiments a ‘pressure of 17 centners 


(1928 Ib.) sufficed to spread the gauge 6 milli-| 


metres, The pressure against the rails recorded in 
the above Table was subsequently increased to 135 
centners (153141b.), by which pressure the gauge 
was widened 54 millimetres (2.13 in.), and not only 
were all the spikes either loosened or drawn out, 
but the fish-plates were also twisted and bent, and 
the rails were canted until their axes were inclined 
at an angle of about 60° to the horizontal. 

Slet Series of Experiments. ‘The above experiments 


. . . ' 
were repeated on a portion of the line where the | 


rails were disposed so as to break joint, that is to 
say, 2 fish-joint on one line of rails was opposite 
the centre of a length of rail on the opposite line. 
The rails were carefully jointed, and upon the joint 


sleepers, joint plates were placed beneath the rails. | 


The number of sleepers and spikes per rail were 
the same as in the last set of trials, and the press 
was placed so as to act directly above one of the 
joints. Although the pressure was thus received 
on one side directly on a joint, the extent to which 
the gauge was widened agrees closely with the re- 
sults obtained in the preceding experiments, as the 
subjoined table shows : 
Pressure applied. Widening of gauge. 
entnrs. |b. mil. in. 
40=— 4537 13.0=0.512 
60= 6806 19.0==0.74+ 
80= 9075 25,0=0.984 
100=11344 38.0== 1.496 
115= 13045 eno oe ous 51.0=—2.008 
Up to 25 mil. the widenings of the gauge were 
not permanent, and even when the gauge had been 
spread 51 mil. a permanent widening of but 6 mil. 
remained on the removal of the pressure, notw:th- 
standing that almost all the inside spikes had been 
loosened. ‘This, Baron von Weber considers to be 
an important proof of the extent to which ‘he 
position of the rails may be momentarily affected ‘y 
the action of the traffic, and the signs of which my 
almost entirely disappear when the causes which 
affected the displacement are removed. But be 
further remarks that after such displacement th’: 
fastenings of the rails remain insecure, and may 
thus be the cause of serious accidents, for it will be 
difficult to ascertain to what. extent the spikes have’ 
been loosened, particularly if snow has fallen, or if 
rain has washed sand and mud over the bases of the 
rails. : : 
32nd Series of Experiments. ‘These experiments 
were conducted on a portion of the permanent way, 
where the joints of the two lines of rails were di- 
rectly opposite each other, and were supported by 


| the same sleeper. The press acted directly against 
a pair of these opposite joints, and the results were 
as follows ; 


Pressure applied. Widening ot' gauge. 
entnrs. lb mil. in 
10=1134 ace eee ove 6.0=".26 
20= 2260 ose 13.0= 0.512 


80= 35403 eee 19.0=:0.748 
50-5672 ood 25,0 = 0.984 
70=7940 38.0= 1.496 


During the above experiments the di 


the pressure was removed, there »emained a per- 
manent widening of the gauge of § millimetres. 
|'Thus a line of permanent way having the joints of 
the two lines of rails o} ite each other, offers 
much less resistance to a widening of the gauge at 
| the point where the joint#@eeur, than a line in which 
| the rails are disposed so as to break joint, evidently 
because in the, former case the fish-plates are but 
| little suitable for distributing the strain on the ad- 
| joining spikes by their resistance to torsion. ‘This 
|is a hint whieh Baron von Weber considers ought 
| to be taken into consideration in the construction 
| of ames way. 
| Lxperiments on the effeets of bedplates. After the 
| preceding experiments had n carried out it be- 
jcame desirable, in order to complete the inquiries 
jrelating to the influence of the means usually 





of the rails took place towards both sides, and when" 


was very clear, and evidently ‘increased the 
resistance of the spikes to lateral displacement 
until the latter has been drawn out of timber. 
In fact, the pressure required to loosen the struc- 
ture was more than double that necessary in the 

case of the structure without plates. 
34th Series of iments. The same arrange- 
ment as above was ted ; hut bedplates were 
¢d between the rails and all three sleepers. The 


results were as follows : sin 
4 idening of gauge. 
apie Rails without Rails with 
* lates. 
pa? Bags mi in. 
101184 "6 oe one see 1.50.0 
20=2260 4. 6.0= 0.286 tes 3.0=-0.118 
2523836 ose 10,0=-0.894 "eee 4b<0,177 
Structure Age 
30==34038 oon ee } 
385—3070 ~~ oe b 
= 14537 we ose ? 4 





50-5672 ons one ot ase 10.5=0.413 

With the last named pressure the structare with 
the was loosened, and the complete canting 
of the rails was produced by a continuous pressure 
of 25 centners = 2836 Ib. 

These experiments confirm in a striking manner 





|The four additional plates pl 


the conclusion deduced from the preceding series, 
ced upon the two 


|adopted for effecting the connexion between the | outer sleepers did not, however, increase the resist- 


rails and sleepers, that some experiments should be 
jmade to ascertain the effect of interposing rolled 


| 


poses. ‘Dhus,first, they render the spikes driven into 
the sleeperson both sides of the. rail dependent on 


each other, it beingimpossibleforone to be displaced 
without the other. being. di also; and thus it 


" 


night be ex 
spikes to lateral displacement wouldebexdo 
Second, the plates prevent the impression of: the 
edge of the rail into the sleeper, an action which is 


often the chief reason for the rail canting; and, | are subjoined. 






the resistance of the |.were 


ance to canting, for the same number of spikes had to 
be drawn ont, and as the two plates in the previous 


|iron bedplates between the sleepers and rails. Such | experiments were so far sufficient to prevent the 
bedplates are generally supposed to serve three pur- | lateral displacement of thespikes, the addition of 
| the four plates had no effe¢t in increasing’ the’ re- 


sistance to a pressure acting against ons point of 


i the rails, 


35th Series of Mzperiments, In this case, the rails 

‘© sleepers, bedplates being inter- 
‘between the former and the latter, and the 
‘press being placed so as to aet upon the heads of the 
rails midway between the two sleepers. ‘Ihe results 


The effect of the plates in the sbove experiment — 


Videning ‘of gauge. : 


third, they practically increase the bearing surface | V 
Rails without 


of the base of the rail upon the sleeper. The ex-| Pressure Haile with 
periments were undertaken to prove how far these | applied. _ plates. plates. 
| entnrs. Ib. mil, im mil, in. 


suppositions were justified by actual results, or to |“ jg—1134 a 1.5—-0.050 
ascertain, on the other hand, whether they ought} 20—2269 


on 13.0=0.512 4.520.177 


In order to obtain directly comparable results, a 
portion of the experiments above described as having 
| been made with rails spiked directly to the —— 





In order to facilitate the comparison the resylts ob- 
tained without bedplates will be repeated in the 
| following Tables, together with the results obtained 
in the experiments we are about to describe. 
33rd Series of Experiments. In this series of trials 
two pieces of rails were fastened, at the usual 
| gauge apart, upon three fir sleepers, and between 


| the rails and the central sleepers were placed bed- | 
| plates of the shape shown by Fig. 23. ‘The spikes | 


Fic.23. 











| 
| o 
| 


Oo 

a 
fitted the holes in the plate well, and at the same 
| time pressed firmly against the bases of the rails. 
|The plates were arranged in such a manner that 
the side with one hole was placed towards the inside 





| 
| 





ithe rails directly above the plates, The results 


| Were as follows: 


Widening of gauge. 
i* Pressure Rail without Rails with 
| applied. plates. plates. 
| entnrs. Ib. mul. in. mil. in. 
|} 161701 we rae 206 god 1.450.059 
20=2269 6.0 0.286 
25=-2836 10.00.3894 me $.0=0.118 


Loosening of the structure took place with the last men- 
tioned pressure in the ease of the rails without plates. 
85=3970 ove ons eee ove 6.0-=-0.236 
> 45=-5105 to oss eee toe 9.020.354 
* 662389 one ese ove ove 10.50.4138 
' "The loosening of the structure with the bed- 
late took place under the last mentioned pressure, 
tnd the complete canting of the rails was effected 
ity a continuous pressure of 30 centners=3403 lb. 


} 


| The prevention of the lateral displacement of the 


| of the rails, and the press acted against the heads of | 50=5672 


|to be modified in consequence of certain influences | 80=3403 esa ons on a 6.0=.0,236 
| which occur in practice, but which had not previously | 393970 - 75=0,205 
| been taken into consideration. 45=5105 26.90.98 


Structure loosened. 


rails resulting from the use of the plates, was in the 


: by apy | above instance the cause of a greater stabilit 
were repeated with the modification that bedplates | vi oe 


were interposed between the sleepers and the rails. | 


heads of the rails, but it at the same time had the 
| effect of causing the more rigid structure to become 
| loosened with a less widening of the gauge and a less 
| pressure than was the case with the more elastic 
| structure without plates. But the deferred loosen- 
ling of the structure without plates was practically 
| of no value, for befote the loosening took place the 
| gauge had been widened to such an extent that the 
| line would have been unfit for nse. 

36th Series of Experiments. In these trials the 
| rails were fastened upon four sleepers with bed- 
plates, and the press acted against the heads of the 
|rails in the middle between the central sleepers, 
| The results were as follows : 


Widening of gauge. 
| Pressure Rails without Rails with 
| applied. plates. piates. 
| entnrs. Ib. mil. in. mil. in. 
1.460.069 


} 10=> 11384 ose eee soe 
| 16=1701 ons 4.0=0.167 
| 20==2269 ove 
| 25==9836 

| 85=3970 

| 40==-4537 Pe inde ae 
| 45=:5106 poe 19.0=9,748 owe 
| Structure loosened. 

} es NY oon 10.52.0413 
25.0=0.984 ans 
36.0=-1.417 


—_ eee one 80=— 0.118 
9.020.354 eee 4509177 
18.0—0,512 

§.0<09.236 


556239 ine 
65-=7873 eee ooo 
707940 ove oes ooo “se 13 6-2 6.512 

| With the last-mentioned pressure the spikes of 
| the structure with the bedplates became loose, and 
| one of the rails was canted with a continuous pres- 
‘sure of 40 centners (=4537 1b.) In this case the 
| loosening of the structure with plates took place at 
ja smaller widening of the gauge, but at a much 
| greater pressure than that of the structure without 
plates; and the resistance of the structure was in 
fact increased by the use of the bedplates more 
than 60 cent. ee a 

87th Series of Experiments. n this series 

rails were inte down to five sleepers, arene 
being interposed, but two arrangements of f 

plates were tested. In the first case, all the bed- 


| 
i 
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PIPE 


TESTING MACHINE FOR 


THE 


VIENNA WATER WORKS. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


el ig 


tae! 


plates were arranged in the same manner as in the 
previous experiments, tha . with the side tra- 
versed by one spike placed inside; but in the second 
case, the plates on the three central sleepers were 
turned so that the sides having two spikes was next 
the centre of the line. Thus six extra spikes were 
made to act against the canting of the rails, whilst 
the total number of spikes securing the rails to the 
sleepers remained the same. ‘lhe second arrange- 
ment was tested for the purpose of ascertaining the 
most advantageous method of placing the plates to 
secure stability of the structure, and the results 
were as follows 
Widening of gauge. 
Plates on three 
Pressure Plates in normal central sleepers 
applied position. reversed. 
entors. |b. mil. in. mil. mn. 
10= 1144 an 1.5= 0.059 1.520.069 
20— 2269 re 3.0=0.118 38.00.1138 
30= 3608 , $.5=0.177 
Wo 4537; 6.0=0.236 
pened — 


i= 587 - ¢ 620.295 


HO 6806 ‘ 90 1.554 
70 7040 : 10.5=0.413 


= MTS ‘ 16 0.629 


Structure loosened. 
90= 10210 
10011544 
11012478 
120= 13613 
13014747 
140= [588] : 38.0=.1.496 
Structure loosened. 
Phe above experiments showed that the stability 
of the structure was practically the same for both 
positions of the plates up to a pressure of 80 centners. 
lhe spikes in the normal arrangement then became 
loose, while the other arrangement with two spikes 
inside the rails on each of the three central sleepers 
allowed a further widening of the gauge up to 
38 millimetres (=1.496 in.) before the resisting 
power of the fastening ceased. The second arrange- 
ment of the plates thus offered a greater resistance 
to the destruction of the structure than that in 
which single spikes were placed inside the rails. 
S8fA Series of Experiments. The following ex- 
periments confirm the results above obtained. In 
his case the rails were fastened to six sleepers and 
two sets of trials were made, the first with the 


rFic.t 


Re ee a << 


plate s having the « ngle spike at the inside of the 
rails, and the second with the plates on the two 
central sleepers reversed, that is to say, with two 
spikes on the inner side of the rails. The results 
were as follows: 
Widening of gauge. 

First arrange- Second arrange- 
apphied. ment of plates. ment of plates. 
entnrs. tb. mil. im. mil. in. 

li 1134 te 1.560.059 1.5—0.050 
20 2269 38.0=0,118 3.0=-0.118 
30 3408 we 150.177 
40— 4537 et. 5.0—0.197 
wW— 5672 6.0-0.236 
6O— 6806 
70= 7940 
RO— BOTS 


90= 10210 


Pressure 


6.5—0,256 
9.000.354 ‘a 9.0—0.354 
10.5—0.413 one 14.6=0.571 
13.0—0.512 16.0—0 629 

. 17.0= 0.689 - 19.0—0.748 

Structure loosened. 

10011344 oes ove 

11012478 

120—13613 


20.5—0,807 
22.0—0.866 
ose 25.0—0.984 
Structure loosened 
Baron Von Weber considers that this rather 
greater widening of the gauge for the second 
arrangement of plates indicates that the alterations 
in the form of the structure should be attributed 
more to the lateral bending of the rails than their 
canting. The complete canting of the rails was 
effected in the case of the first arrangement by a 
continued pressure of 70 centners (=7940 Ib.) and 
in the case of the second arrangement by a pres- 
sure of 75 centners (8508 lb.). 
(To be continued.) 


PIPE TESTING MACHINE. 

We illustrate, above, a well-arranged pipe testing ma- 
chine designed and constructed a short time ago for tks 
Vienna Water Works, by Messrs, Fielding and Platt, of 
the Atlas Iron Works, Gloucester, The conditions which 
the machine had to fulfil were that it should be worked by 
hand power, and should be available where there was no 


head of water obtainable to fill the pipes being tested ; and | 


that it should, moreover, take all lengths of pipe up to 9 ft., 
and of all diameters between 3 in. awd 24 in. This last 
requirement was fulfilled by supplying the machine with 
five pairs of grooved heads or flanges against which the ends 
of the pipes are pressed, these pairs of heads being inter- 
changeable, and having grooves of various diameters. Re- 
ferring to our engraving it wili be seen that the bed of the 





machine consists of a wrought-iron box girder which is 
made water tight, so as to serve for a tank, the top being 
perforated to allow of the passage of the water when the 
latter is being run out of the pipe. On this bed are placed 
two headstocks, the one being fixed and the other being 
adjustable longitudinally to suit various lengths of pipes. 
The grooved head or flange carried by the adjustable head- 
stroke is mounted on a screwed spindle, and this spindle is 
provided at its outer end with a ratchet wheel and hand lever 
by means of which the grooved flange can be tightened up 
against the end of the pipe. India-rubber rings, interposed 
between the pipe ends and the grooved flanges, as shown in 
the enlarged view, Fig. 5, enable tight joints to be made. 
The grooved flange at the fixed headstocks has ahole through 
itscentre, communicating through a passage in the headstock 
with the pipe from the pumps, and there is also passed 
through this hole a tube for the discharge of air from the 
pipe which is being tested, as shown by Fig. 1. The cock 
on the outer end of this air-tube is left open until the pipe 
under test has been completely filled with water. 

There are, as will be seen, two pumps worked from a 
double hand lever, as shown in Figs. 2 and 38. The pumps 
have plungers 5in. in diameter, and within these there 
work other plungers 14 in. in diameter. The smaller 
plungers are connected direct to the hand levers, and they 
are provided with flanges which can be secured, each by a 
pair of bolts and cotters, to similar flanges on the larger 
plungers. The same pairs of bolts and cotters also serve to 
connect, when required, the flanges of the larger plungers 
to corresponding flanges on the pump barrels. In filling 
the pipes with water the two plungers of each pump are 
cottered together, as shown on the right-hand side of Fig. 2, 
so that they form in effect one plunger 5in. in diameter. 
When the pipe under test is filled, and a preasure of about 


| two atmospheres has been obtained within it, the two 


plungers of each pump are disconnected, and the larger one 


| is cottered dawn to the pump barrel, as shown on the left- 


hand side of Fig. 2. High-pressure pumps with 1} in 
plangers are thus obtained, and by their aid the pressure in 
the pipe under trial can be raised to twenty atmospheres. 
It will be seen that by this arrangement—which is an ex- 
ceedingly neat one—one set of suction and delivering valves 
serves for both the “ speed” and “ pressure” pumps, and the 
whole of the details are very well worked out. The pipes 
and lever standards are, as will be noticed, mounted on a 
water tank connected to the hollow bed of the machine by 


| a suitable pipe. 


In addition to the arrangements we have described, the 
apparatus is provided with appliances for testing bends and 
irregular curved pipes, and it is altogether a very well- 


| designed and useful machine. 
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STEAM FERRY AT RHEINHAUSEN. 


Tue Osterath-Ezsener Railway, which connects the coal 
district near Essen with the lines on the left bank of the 
Rhine, crosses this river alrhost at a right angle at the 
village of Rheinbausen near Duisburg. The erection of a 
fixes bridge being opposed by the Government for stra- 
getical reasons, the construction of g steam ferry was re- 
solved upon ; sufficient experience, and very satisfactory 
results having been at last obtained from the ferry at Elten 
(vide Exousxenino, September 2, 1870). 

On account of the extensive coal traffic between Essen 
and the left bank of the Rhine, five separate ferry lines with 
a distance of 61,66 ft. from centre to centre were decided 
upon, as shown in plan, Fig. 20, page 397. Each of the 
approaches to the ferry is constructed exactly in the same 
matiner as described for the steam ferry at Elten, with in- 
cliied planes of 1 in 48, on both sides of the river (see page 
167); each pair of rails of theinclined planes is connected 

sidings with the nuterous lines of the adjacent 
p Ahad station. The banks of the river at the point of 
erésiing are very high, and the construction of these ap- 
proaches was consequently connected with important and 
expensive earthworks. 

The guide-ropes for the boats pass across and beneath 
the Khine above each ferry line at a distance of 15 ft. from 
the centre, running al the inclined planes up te the 
moqring wells marked in 1, 10, and 11. The rope is 
stretched in these wells with & tension of 15 tons, but as a 
direct t of that amount was inconvenient to apply, 
p 4 of 3 tons Was hung direct wpon the cables, the 

ional amount being obtained by spur-wheel gearing, 
as shown by Figs. 10, 11, 12. A loose pulley is carried 
upon a small wagon (Pigs. 10, 11, 13, and 14), which stands 
in front of the well upon a line of rails of 32 in. gauge. 
The wire rope being fastened to this wagon in the manner 
shown in the drawing, the tension of 15 tons is transferred 
by means of the Wose pulley upon a chain made of links 1 in. 
thick. The one end of this clin is fastened to piles driven 
into the ground in front of the well, whilst the other end of 
the chain is wound round a drum. A short wire rope 
fastened at one end io the piles, and connected at the 
other end with the wagon, keeps the latter in its place if 
the chain showld break. 

A chain pulleypof 5 ft. diameter, carries the suspended 
load of 3 tons by means of a chain made of j in. links, and 
runs loose upon the axle of the drum (Fig 12), but both 
drum and pulley are connected with each other by means of 
a piny a; the’ of the chain pulley is fitted for half 
its width as @ spur wheel, gearing into the pinion of a 
double hand gear, as shown. This pinion is generally out 
of gear, so that the weight and chain pulley are free to move ; 
but if the weight has to be raised, the pinion is put in gear, 
and the drum is prevented from turning round by connect- 
ing it with the framework by means of a pin ; and the pin, 
a, being drawn out, the chain pulley may be turned inde- 
pendently of the dram, and the weight be raised. 

The guide rope at first employed was composed of seven 
strands, each of which consists of seven wires, No. 5 gauge ; 
Fig. 9 shows a cross section of the rope; the diameter was 
1} in., and the weight 6}1b. per foot run. The rope being 
stretched with 16 tons,'the tension per square inch was 
15,790 lb., but which was increased by the friction during the 
passage of the boats towards the middle of the river; in 
addition to this, the rollets passing over the rope acted with 
a maximum preseare of 50 cwt., and it soon became evi- 
dent that the seetion of ¢able employed was insufficient. 
Ropes were, therefore, afterwards substituted, which had a 
diameter of 2} in., and which weighed 8.14 ]b. per foot. 
The actual section of from was thus equal to 2.47 square 
inches, corresponding to a tension of about 12,150]b. per 
equare inch. 

The guide ropes-are moored in the river at twelve different 
places, and at distances of 140 ft apart (see Fig. 2.) A 
row of twelve piles,.250 ft. above the upper guide rope of 
the up stream ferry boat, shown in the plan, Fig. 2, are 
driven into the bed of the river, and cut off nearly level 
with the bottom, and from each pile a moving chain, a, 
Figs. 3 and 4, extend along the bed of the stream, at right 
angles to the guide ropes The different guide ropes, cc, 
are fastened each to one of these twelve chains, by means of 
wire ropes, 6 6, 100-ft. long, and 1 in. diameter (Figs. 8 and 
4. The fastening of these mooring wire ropes is shown by 
Fig. 5, and Figs, 16, 16, and 17 show the wooden bushes 
with which the mooring ropes are provided at those places, 
where they cross the guide ropes; these wooden bushes 
prevent the chafing af the ropes at the points of intersec- 
tion, As already stated, the ow'de ropes for the steam ferry 
had to be laid across the Rhine, at right angles to the bank, 
an arrangement involving several disadvantages. The spans 
of the rope between the different mooring points are much 
twisted en account of the pressure of the guide pulleys, 
whence it happens these pulleys have to travel from the 
middie of each span towards the mooring point up the 
stream, and thus are forced into the position shown in 


» &. 

Afierjthe pulley or roller has passed the mooring point the 
boat will continue to travel for a short time on account of 
its acquired momentum still up stream, which direction is, 
however, soon reversed, whem the roller passes suddenly 
with the full preasure of the current on to that portion of 
the guide rope which is already stretched. This sudden 
change of the direction, as well as the great bending of the 


guide rope, has produced an unexpected wear of the 
mooring ropes near the rollers. It was found that by 
making the span a little longer, the tw of the guide rope 
was diminished ; the mooring rope does pot encounter the 
full pressure of the current, for the latter is transferred 
through the adjoining ends of the guide rope, which form 
an angle corresponding with the tension of the rope, to the 
two adjacent mooring points. If the resultant of the tension 
of the atijoining ends of the rope is equal to the pressure of 
the current upon the roller the mooring rope will not be 
stretched, The line shown in Fig. 6 has been obtained by 
experiments based on this fact. The whole length of the 

from the farthest mooring points was bent 
until the different mooring ropes when passing the rollers 
were but slightly and aniformly stretched. Of course the 
angle at the farthest connecting points between mooring 
and guide rope will be increased, but as these points are not 
in the influence of the current, the rope is almost straight 
when the rollers pass over it. The most favourable line is 
shown in Fig. 7, but it is impossible to fix @ priori the 
shape of this curve, it depends exclusively upon the direction 
and force of the currents. 

Hauling ropes are used for mooring the boats from one 
side of the river to the other ; they are placed 30 ft. from 
the guide ropes, and pass parallel to the latter across the 
river; they are stretched by direct weights of 34 tons in 
the same manner, and at the same height from the water 
jewel as the guide ropes. The diameter of these ropes is 
Ipin., and the weight per foot run is about 2 Ib. ; the 


actaal section of the iron is thus =. = 0.606 Ib., whence 
a3 


the tension per square inch equal 11.581 Ib. 


The boats constructed for the steam ferry at Rheinhausen 
have a length of 150 ft., a width of 25ft., and a depth of 
42 ii. The draught of the boats unloaded is 18 in., but 
32in. when loaded with eight wagons, each weighing 15 
tons. The boats when loaded are thus 10in. above the 
level of the water. Under these given conditions the boats 
had to be constructed very light, in order to prevent a 
greater draught. 

The general construction of the boats will be understood 
from the following description: A lattice girder is placed 
under each line of rails, so that the sides of the boats re- 
quire to be made only sufficiently strong to resist exterior 
forees, such as the impact of the current of water, shock of 
the waves, or collision with passing obstructions. Prin- 
cipal cross frames, constructed as light lattice girders, are 
placed at distances ef 5 ft. from each other ; between these 
girders are placed for the purpose of stiffening deck and 
bottom, The bottom of the boats consists of 4 in. plates, 
and the sides are covered with in. plates. The deck, 
originally designed for timber planking, was afterwards 
covered with 4 in. plates, jointed over each cross frame. 


(To be continued.) 


—— > 


Ba.ioow SuooT1xG.—The balloon post is threatened with 
anewevemy. Ihe Cologne Gazette mentions the passage 
through the town on Saturday of a balloomeannon, constructed 
by Krupp at Essen. It consists of a platform resting on four 
wheels, movable in al! directions, from the centre of which 
an iren cylinder 5 ft. high rises obliquely. In the upper part 
of this fixed cylinder a tolerably short gunis inserted, movable 
in all directions. The arrangement is something like that of 
large stationary telescopes. The range of the gun is 1300 or 
1500 ft. 


Woop Worxkixe Macutyery.-—It is but very rarely that 
we notice in these pages any engineers’ catalogues, however 
complete or extensive they may be ; but oceasionally we meet 
with examples which demand an exception from this rule, 
and one such is now before us. The catalogue to which we 
refer is that just issued by Messrs. Allen Ransome. and 
Company, of Chelsea, and we notice it here, not on account 
of the excellence of its general “ get up,” although that is 
well worthy of praise, but because of oe evidence it affords 
of the progress which is being made in the conetruction of 
wood working machinery. We notice from the catalogue 
that not only have Messrs. A. Ransome and Company made 
many improvements in the details of theirsatan machines, 
but they have also introduced many new and useful ma- 
chines intended for special purposes. Thus there is a new 
arrangement of horizontal single-blade saw frame ; an im- 
proved American rack bench with two saws ; an ingeniously 
contrived cross-cut saw designed especially for box-makers’ 
use and capable of making 30 cuts per minute; an endless+ 
feed deal and batten bench ; the “ estate carpenter,” a handy 
machine intended for mortising and pointing posts and rails, 
and doing the a jobbing work required on gentlemen’s 
estates ; a bani saw machine for sawing logs; anew arrange- 
ment of combined planing and moulding machine; a simple 
box-joimting machine ; a useful little machine for chamter- 
ing, shaping, mortising, and boring ; an ingeniousself-acting 
machine for adzing and boring railway sleepers; a new form 
of peter, Mog —w besides other matters which we cannot 
enumerate . The introduction of so many new machines 
—some —— we intend Prd illustrate ly—is good 
evidence the energy of firm w ve 
been designed. We shies, also, that side Manscese have 
added to their catalogue a number of estimates for complete 
sets of mathines for various purposes, and these estimates 
will no doubt be found of great service by those who, while 
they desire to employ wood working machinery, are yet 





unacquainted with the best sets of machines to use for their 
particular classes of work. 


NOTES FROM SOUTH WALES. 


Carpirr, Wednesday. 
The Welsh Tron Trade.—No contracts of importance 
have been on offer during the past week, a panic in all “yo 
transactions having prevailed, no doubt occasioned by the 
probability of the — relations hitherto existing between 
this country and i ing severed. This has caused 
a despondency to prevail in the rail branch of the iron trade 
little anticipated a month ago, as at that time makers were 
looking forward with ing like certainty to receiving 
some large orders from the Russian empire, which has hither- 
to been a market of considerable im to the iron- 
masters of South Wales, therefore the probability of so large 
a demand being cut off readily accounts for the uneasiness 
which has been felt not only in this, but in other iron pro- 
ducing districts. For a few days past there has been a talk 
of converting some of the rai] mills into bar and plate, and 
should such be carried out, there is no doubt a s com - 
petition will arise between the makers in this and other dis- 
triets, and more especially in Staffordshire, in which district 
the iron masters have for some time done a considerable 
business in bars. There are some few connected with the 
trade who believe that Russian transactions will not be dis- 
turbed, and there are others who entertain an idea that should 
the worst fears be realised, the effect would not be so damag- 
ing to the iron trade as many anticipate, there having been a 
fair amount of business done during the Crimean war. Iron 
masters are now anxiously looking forward to the re-estab- 
lishment of peace on the Continent, confidently believing 
that a legitimate demand for ali descriptions of iron will then 
take from various markets, although it is not expected 
that buyers will rush precipitately into transactions. This 
and other iron producing districts will undoubtedly benefit 
at no distant period by the inability of foreign makers to carry 
out contracts they secured afew months ago, and should nothing 
further arise to disturb the peace of Europe, there is a fair pros- 
pect of the iron trade ettaming something like a satisfactory 
position in the early part of the forthcoming spring. The 
American demand has somewhat improved, and the ship- 
ments from Cardiff and Newport show a considerable increase 
| as compared with a few previous weeks, the total quantit 
| ship last week having reached 48754 tons, of whiek 
| 30754 tons were sent from this port, and 1800 tons from 
Newport. Of the iron sent from this port, 2330 tons were 
| sent to New Orleans by the Aberdare lron Company ; 500 
| tons to Charleston by the Dowlais Company ; 222 tons to 
Cape Town by the Rhymney Company; and 234 tons to 
| Tunis by F. P. Carrel. At Newport the Tredegar Iron Com- 
| pany shipped 1000 for New Orleans, the Ebbw Vale Com- 
| Wor 700 tons; and the Blaenavon Company 100 tons for 
New York. The home trade is not regarded in an unfavour- 
| able light, specifications for railway matériel being given 
| owt with tolerable freedom, and there is a fair demand for 
| bars and the miscellaneous descriptions. Pig iron trans- 
| actions have been in buyers’ favour. 








| Street Tramways in Cardiff.—The promoters of street 
| tramways in Cardiff have given the required notice of inten- 
tion to apply for a Provisional Order to construct street tram- 
ways from the docks to the High-street, with loop lines to 
the principal parts of the town. 


| Ely and Ogmore Valleys Junction Railways.—Application 
| is intended to be made to Parliament next session for an 
Act for the construction of railways to connect the Gellyr- 
baidd branch of the Ely Valley Kailway, and also the Ely 
Valley Extension Railway with the Ogmore Valley Railway. 
Application will also be made for powers to lay down the 
narrow gauge on portions of the Ely Valley and Ely Valley 
Extension Railways; and for running powers over Ely Valley 
Extension Railway and portions of Ely Valley, Liantrissant 
and Taff Vale Junction and Ogmore Valley Railways. 


Brecon and Merthyr Junction Railway.—This company 
intend applying for an Act to construct a railway to be called 
the Cardiff Branch, commencing by a junction with the 
Rhymney and Newport section of the Brecon and Merthyr 
Railway, near Frood, and terminating by a junction with 
the Caerphilly Branch Kailway of the company, about 440 
yards from the Caerphilly terminus; also for powers to con- 
struct a railway (Cardiff junction) commencing at or near 
the termination of the said intended Cardiff Branch Railway, 
and terminating by a junction with the authorised Cardiff 
line of the Rhymney Railway Company about 160 yards 
north of the northern mouth of the tunnel of that railway, 
under the Caerphilly mountain. The company intend to 
abandon the formation of the Pontlothyn Junction, Ystrad 
Junction, and the eg med Junction, and to apply for run- 
ning powers over the Rhymney Railway from the proposed 
new lines to the town of Cardiff. 


Extension of Dry Dock Accommodation at Newport.— 
Tt has already been stated in Excinernine that the New- 
port Dry Dock and Shipbuilding Company intended to con- 
struet a new dry dock in close proximity to their present one, 
to enable them to afford accommodation for the largest 
vessels visiting thé port, the want of which has hitherto 
caused an enormous loss to the company. At the half- yearly 
meeting of the shareholders it was resolved to carry out the 
su ion of the directors, and there is every probability of 
the doek being commenced at an early date. 


Pembroke Docks and Town Gas Company.—This company 
are about to apply for a Provisional Order to enable them to 
purchase the land and works at Pembroke Dock, now or late 
belonging to the County and General Gas Consumer's Com- 
pany, and to authorise the company to manufacture and sell 
gas, and to carry on the business usually carried on by gas 
companies. 

The Welsh Tin Plate Trade. — The improved feelin 
which recently set in the tin plate trade is so far maintained, 
and as there is a very large demand for goods suitable for 

canteen purposes, prices continue firm. 
| 


| The Welsh Steam and House Coal Trade.—Steam coal 
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roprietors are fairly placed for orders, principally for the 
ean packet actu aah the leading Continental markets, 
but owing fo the late unsettled state of the weather the 
clearances at the local ports are not so large as they other- 
wise would have been. For house qualities there is a good 
demand, and a fair average quantity is being sent to the 
West of England and Irish houses. 


NOTES FROM SOUTH STAFFORDSHIRE. 
Biruryenam, Wednesday. 
Birmingham.—The trade of the town during the past few 
weeks has not shown any special change worthy of remark. 
The activity in nearly every branch of industry still exists, 
and with the exception of season trades will continue in all 
probability for some time to comie. As might naturally be 
supposed, the gun and ammunition trades are the most 
occupied, and the supply of small arms is only determined 
by the diffieulty of ining a sufficient number of gun 
actions as quickly as the various other parts of the weapon. 
The destruction of arms which has taken place during the 
present Continental war will insure for a long time full work 
to all in the military branch of the trade in properly re- 
equipping the soldiers of both armies. The ammunition 
makers are exceédingly busy, and three explosions have 
taken place at the works of the largest producer, resulting in 
the deaths of six persons. A legal investigation will deter- 
mine whether neglect of inspection of the workpeople is not 
the cause of these so-styled accidents, It does seem strange 
that magistrates should. possess the power of granting 
licenses to ammunition factories—a most dangerous trade— 
and the Government Factory Inspectors have no power to 
visit and report upon such works. Itis a fault in the recent 
factory legislation which requires attention. The other trades 
of the locality, such as chandelier making and electro- 
lating, are well off for orders, though the wire-drawing 
aoe h in consequence of the completion of sea cable con- 
tracts is not so busy. For military buttons and ornaments 
there is a good demand, and nearly all branches of this trade, 
especially pearl, is much better than for a long time past 


Smethwick.—The glass works in this digtriet report most 
favourably of the activity existing in the demand for plate 
glass, being far in excess of the wera? received at 
this time of the year. This is ascribed to the present non- 
existence of foreign competition. The manufacture of 
cannon—a trade peculiar to this alistriet—~is also very good, 
the quantity produced being very considerable, but of course 
of small calibres compared with those madeat the Govern- 
ment arsenal. 


Wolverhampton.—The manufactures in this town are 
almost exclusively directed to the completion of orders given 
out on account of the French Government. ‘The tin plate 
workers, both large and smal]l makers, have their hands en- 
tirely full in producing as fast as possible soup and mess tins, 
canteens hed various articies required in a campaign by a 
large army. 


Walsall—The activity in existence on the part of the 
saddlery and accoutrement trades is due almost entirely to 
the orders received on foreign account. Indeed, there is 
hardly any town in the Black Country but is experiencing 
a better trade from the effects ef the war. 


Willenhall.—The lock trade is reported quiet, and a large 
number of workpeople continue only partially employed. 
Some of the best workmen of the town have lately found em- 
ployment in Birmingham and Darlaston as gun lock filers. 


Wednesbury.—The tube trade of the town continues good, 
all the principal works being in full operation. A large 
works has recently been commenced here for the production 
of all kinds of tubes, and from the names of the pro- 
jeetors it is expected to be a successful affair. The 
tron trade of the district continues to suffer from the 
war on the Continent, although the depressing effect caused 
by the apprehended hostilities with Russia has ceased to 
exist. ‘Ihe result to the trade of a war between this country 
and Russia would be to entirely stop all operations for some 
time, and the Eastern question bas greatly affected the eom- 
mercial mind. ‘lhe demand for manufactured iron continues 
quiet, and there has been no increase of work during the last 
few weeks. The better kinds of pig iron command a higher 
price, but, generally speaking, there is not much doing in 
view of the close of the year. 

Brazimuran Steam Navicarion.—A company has been 
authorised to establish steamers on the Upper Parabyba be- 
tween Jacarchy and the port of Cachoeira, in San Paulo. A 
concession has been granted for ten years, and the company 
which has received it is to commence working operations 
within two years. The steamers employed are to be iron 
stern wheelers, as recommended by Mr. D. M. Fox, 75 ft 
long, 16 ft. broad, and drawing 2 ft. of water. 





Tue Beprorp axp Noxtuampton Rartway.—The con- 
tractors, Messrs. Edwin Clark, Punchard, and Co., are 
actively pushing forward the work of the Bedford and 
Northampton wy a line 21 miles long, forming a con- 
tinuation of the Midland Railway from Bedford to North- 
ampton, and completing a direct route from London to the 
Northampton district over the Midland Railway. The con- 
tractors are under agreement to complete the work by the 
end of August next, and when opened for traffic, the Midland 
Railway will, by agreement, maintain, stock, and work the 
line on payment of half the available receipts, these reeeipts 
being taken at a minimum rate of 30/. per mile per week, re- 
presenting at least, a net annual income of 15,6001. to the 
Bedford and Northampton Railway. This sum is guaranteed 
by the Midland Company irrespective of the amount of trafic, 
so that by this arrangement, interest on the preferred shares, 
20,000 of which, at 10/. per share, are now offered to the 
public, would be secu at the rate of 6 per cent. per 
annum. As, however, larger receipts than those above 

uoted are confidently anticipated, the advantages secured to 
the preference shareholder would appear considerable. 





NOTES FROM THE NORTH. 


Graseow, Wednesday. 

Glasgow Pig-Iron Market.—The difheulty with reference 
to the Russian question is still exciting a considerable amount 
of anxiety among persons connected with the pig iron trade. 
Little confidence is likely to be manifested until some solution 
of the question is obtained. However, there is considerable 
improvement in tone, fromthe : t of the 
Rastern diffiéulty, and higher: ate been dur- 
ing the last few days. On Monday warrants realised 61s. 3d. 
cash, and 51s. 7d. one month, “Yesterday there was a slight 
relapse, 51s. having been accepted. ‘lo-day the market was 
steady; several lots were sold at Sle. eash, closing buyers 
at this price, sellers asking a fraction more. t week's 
shipsnents were again large, the amouat of pig iron ship 
being 15,554 tons against 13,301 tonsin the 
week of last year. The decrease for year a8 com; 
with last year, is now reduced.to 10,2¢% tons. Germany is 
still the most extensive market for pig iron. 


Contract for Locomotives.— Messrs. Neilson and Company 
have just secured a contract for the corigtruction of fourteen 
locomotive engines for the Caledonian Railway Company. 
The monetary value of this order will be upwards of 30,000/, 


Fairfield Association ——The members of this Association 
held their usual fortnightly meeting last week, the vice- 
wesident, Mr. Harry J. Smith, in the chair. The president, 
ir. James Anderson, read a very practical paper on “‘ Steam 
Boilers,” beginning with the Gk Gages boiler, and coming 
up to the present improved land and marine boilers. He 
exhibited drawings of both locomotive and marine boilers, 
and seenees them very minutely in detail. Mr. Anderson 
concluded his paper with a few of the most important rules 
to be observed in the making of boilers, after which a very 
lively discussion took place. Mr. Nelson Foley will read a 
paper on “ Heat” at the meeting to be held on December 8. 


Vale of Clyde Tramways.——Notice has been given of a Bill 
for next session of Parliaiment applying for power to con- 
struct two great tramways in the Vale of Clyde. The first 
is to form a junction with the street tramways on the south 
side of Glasgow, authority to construct which was obtained 
last session, and to proceed along the turnpike road to 
Paisley, and from thence to the town of Johnstone, three 
miles beyond Paisley—a distance altogether of about ten 
miles. The second is to commence in the town of Port- 
Glasgow, and be carried én to Greenock, from thence to 
Gourock, and on through the village of Ashton, terminating 
at Inverkip, which lies on the coast about seven miles west 
of Greenock. lt may bé mentioned that the arrangements 
for the laying down of the Glasgow tramways are proceed- 
ing satisfactorily. 


The Glasgow on tp gran Gas Supply Strangely enough, 
ever since the supply of gas to the city was taken in hand by 
the Corporation, there have been strong complaints of the 
impurity and low illuminating pes of the gas. In the 
person of Dr. Wallace, F.R.S.E., F.C.5., a pew gas examiner 
has been appointed within the last two months or so, who is 
issuing reports weekly, whieh are looked for with some 
anxiety daring these dark days. (1 may state that Dr. 
Wallace will deliver a lecture on Monday evening next, on 
* The iuminating Power and Impurities of Coat Gas,” to 
the chemical section of the Philosophical Society of Glasgow, 
of which section he was lately appointed the president.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesvroven, Wednesday. 
The Cleveland Iron Market,—Yesterday, there was again 
a numerous attendance on ‘Change at Middlesbrough. The 
market was firm, and closed as follows: No.1, 40s. 6d.; 
No. 3, 46s. 6d.; and No. 4, 458. 6d. The probable peaceful 
solution of the Russian difficulty caused more cheerfulness 
amongst makers. Deliveries are going on regularly, but 
until the war is ended, and Continental affairs are settled, it 
is not expected that any foreign contracts for pig iron worth 
mentioning will be secured. Meanwhile, old contracts and 
the bome demand is sufficient to keep the 110 blast furnaces 
of the North of England working steadily. Several of the 
new blast furnaces in course of construction in the Middles- 
brough district will soon be ready for blowing in, Two or 
three large firms now regularly make Bessemer pig iron. 


The Manufactured Iron Trade—European disturbances 
revent the rail trade getting into a healthy condition. 
Little change in this department of the iron trade is expected 
now until the end of the year, by which time it is hoped 
the Franco-Prussian war will have terminated. Kails are 
heing sold at 62. 10s. per ton, but very little business is being 
done. It is calculated, that during the present year, the 
North of England will have produced about 600,000 tone of 
rails. On all sides the trade is being extended. Ina short 
time, there will not be fewer than 2000 puddling furnaces 
in this great iron making place, and fully 500 of those will 
be in the progressive Middlesbrough distriet. Shipbuilding 
iron is in fair request owing to the briskness on the northern 
rivers. 


Engineering.— Some of the engineering establishments are 
getting through their work rapidly, and are anxious to obtain 
orders for bridges and engines. 


Sherman's Process of Iron-making.--At the Middles- 
brough Reyal Exchange yesterday, samples of plate and 
angle-iron made by Mr. J. Edwin Sherman's process entirely 
of Cleveland pigs was exhibited and attracted very vonsider- 
able attention, The plates exhibited had borne the Admiralty 
test, and so had the angle-iron which was twisted into knots. 
Mr. Sherman's process is exceedingly sunple. A few grains 
of a chemical preparation are thrown into the puddling fur- 
nace at a certain stage of the operation, the effect of whieh is 
to increase the heat to suchan extent that ail the i iti 
are disposed of. It is stated, that by this process, steel of the 





The War Frigate Triumph on ce panne 57g em 
alarming and destructive fire HLM. 
élad war frigate Triumph, which is now being fitted up by 
Charles Mark Palmer and Co., in Tyne Dock. A little after 
one o'clock, while the workmen were at dinner, a 
out in the fore of the lowe 
to extinguish the fire by buc' water, but this was frui 
less. ‘Lhe valves of the hull of vessel w 

for the purpose of flooding the fore end, and thas drowni 
out the flames. The fire extended Bork it was not 


F 
rE 


until the fire engines of the Tyne 
Chemical Co.'s engines, with a numb 
Messrs. Palmer's yard, under Mr. J. Melntyre and Mr. 
Glynn, the Government. inspector, had been at work for 
some time, that the fire was extingui 

damage must be considerable, it ix that the 


the vessel is little the worse. It will be 

Triumph was luunched in ——— the Social 
Science Congress was held at , ad many thousands 
of persons-were present on the occasion. At is exceedingly 
uniortanate that this fire shopld have oceurred when the 
Government are so anxiouste get all their war vessels afloat 
with as little delay as The cause of the fire, which 
will retard the completion.of the frigate for several weeks, is 
not known. 

The Board ofA rbitration.—On Monday the standing com- 
mittee of the of Arbitration and Conciliation held s 
meeting at on and the foliowing resolution : 
“ The Committee have consideréd the ,ieims of the Darling- 
7 dress i + of certain puddlers 





ton Iron Com to in 

having refused to. cha their furnaces at the Springfield 
Iron Works on Thursday “night, November 17, and on 
Friday morning, November 18, and being satisfied that such 
retusal took place, is of opinion that the puddlers committed 
a breach of the rules of the Board, and that the Darlington 
Iron Company is entitled to compensation, but having regard 
to the fact that the men seemed to have thought that because 
the iron was difficult to work they were justified in refusin 
to work it, the committee awards in this case a fine of 2s. rs 9 
per furnace, only to be paid by the men who did not charge 
on Thursday vight. The committee do not impose a fine oa 
Friday’s shift men, but it does not consider them entirely free 
from blame. The committee wishes strongly to urge on the 
men that their proper course was to have continued at work, 
and, to have claimed compensation for any loss they could 
have shown that they had sustained. In order that the men 
generally may have this impressed upon them it is resolved 
that this memorandum be printed and circulated.” On 
several occasions we have called attention to the reprebensi- 
ble way in which the iron workers have broken the regula- 
tions of the Board of Arbitration, and it is to be hoped that 
after this official notice the men will be more mindful of the 
conditions under which the Board was established. 


Loxpow Association or Foreman Exyouxerns.—-At the 
sitting of members of this Institution to be held to-morrow 
(Saturday) evening at the City Terminus Hotel, Mr. Cornelius 
Varley will read a paper on the “ Ventilation of Mines,” 
Mr. Newton (Royal Mint), will preside. The chair will be 
taken at 8 p.m., and gentlemen interested in the subject 
are invited to attend, whether members of the Association or 
not. 





RAILWAY TRaveLuine in Tur Far Wreet.—A railway 
train coming east over the Pacific Railway, while stopping on 
November 6 at a smali station in Nevada, was captured by a 
gang of robbers, who, uncoupling the locomotive and ex- 
press ears from the rest of the train, compelled the engine- 
driver to proceed about six milesund then robbed the express 
cars of about 41,000 dollars in gold coin and 240,000 doilars 
in bonds and greenbacks, making good their escape with the 
booty. Iwo of the robbers have since been taken. 





Tae Stiver Istaxp Sitrven Miwe.—Wo hare before 
alluded to the Silver Island of the north shore Lake Superior, 
in the British Possessions, just below Thunder Cepe, and 
some 15 miles beyond Fort William. ‘The island is quite 
small in dimensions—say 100 ft. by 40—and most of it is 
submerged at bigh water; a small part at one end is about 
& ft. above the lake level. This island was entered by the 
Montreal Mining Company as part of a track embracing 
108,000 aeres. It was only ast summer that Captain Frew 
and his company eowpleted their bargain with the Montreal 
Company for the island, and seenred it by paying or agree- 
ing to pay, +250,000 for the entire 108,000 seres, They 
went immediately to work at improving the mine. Their 
first step was to surround the island with eribs of timber, 
filled with stone, to serve as « breakwater and an icebrenker ; 
and within these eribs a cofferdam wae built, and puddied 
with clay, making the whole interior of the island nearly 
water-tight. Then they went to work laying bare the vein, 
and now have expased 7(0it. in length, and find it to be a 
true fissure vein, with ieular walls, the vein of silver 
matrix being ealeareous spar, with some little quartz inter- 
mixed. The vein is 8 ft. wide, and eye-witnesses from there 
state that for one quarter of this width it will average 70 per 
cent. of pure silver. On the first trial, after the water was 

ot out, six men took out $35,000 worth of silver in four 
ys; and up to the latest accounts the working has been 
continued at about this rate. Already 123 barrels of native 
silver, estimated to be worth $75,000 to $100,000, have been 
shipped. ‘The yield of the mine, computed by the ton, is not 
less than §1 to the pound. The mine now employs about 
forty men, and the conrpany will increase their fores imme- 
diately.— Duluth Minnesotian. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given | 
in ordering them, at the annexed prices, from the Great Seal | 
Patent Office, Chancery-lane. | 

(No. 3644, 84.) Frederic Eliot 
patents some neat forms of hydrostati 
intended to be at hed to a crane 


RAILS. 


ENGINEERS, ST. PETERSBURG. 


APPARATUS FOR PACKING AND BEDDING 


DESIGNED BY MESSRS, W. L. AND T. WINANS, 


Duckham, of Millwall 
weighing machines 
chain. The annexed 
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from the rails ist be just de- 


form one continuous rail 


below To this end the joints of 
properly fished so as t 


thin metal plates between the rails 
scribed. 


in the manner 
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water being caused by 


. I | ngleti 10, Grove- 
1's Wood, patents o is of workis 

turreta, &<« i by hydre wer, the methods 
of « enintnar the requisite * yeing identical in prin- 


that emp! steering 
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. 8673, 10d.) Henry Kinsey, of Nottingham, patente 
arrangements of surface condenser and ived-water heaters, 
of which we intend to give a a future 
number 


(No. 8677, 8s. 


description in 


6d James Robertson, of Glasec , patents 
and shaping metals, these 
is termed by the 


Inasmuch as Mr. 


@ Variety of machines f treating 
I iying in their action 
ctional screwing motion.” 
fication is illustrated by five sheets of draw 
t give an account of his plan ns here, but we 
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PACKING RAILS. 
above appliances for bedding and 
goed and late y patented 
Louis Winans and Mr. 

‘ well - known 
Ww in thew speci- 
} { their arrangements ia “ to secure 

at advantage of well bedded rails and sleepers and 
m and even support for the rails without the | 
sently ramming or packing up the sleepers 


ict 


s} the 


rg 


slessars 


inans state 


A4ip an unit 


| become lower than the general plane. 


equal 


strength throughout, and a space of an inch more or less 


is left between the head of the spikes (which secure the rails | 
» and which are driven into the sleepers alongside of | 


In P 4 
the rail) and the lower table of the rail. As the spike heads 
do not bind the rail down to the sleepers any sinking 
elevation of a sleepe 
be readi y detected. 

fact of the spike hea 
would render the latter very apt 
action of the traffic to an objectionable extent. 
Winans go on to state that * By the present system of 
tightly nailing the rail to the sleeper it will be evident that 
if a sleeper sinks ever so little below those next to it, it will 


This may be so ; 


to cant outwards under the 


net only to the sleeper and its bed but to the rail also), in 
consequence of the sleeper being drawn up by the rail after 
having been forced down by the passage over it of heavy 
weights, and being thus left in a position to admit of the 
blows upon its bed bein ig repeated on the passage of each 
succeeding heavy weight over it. By these concussions not 

will the foundation of the sleeper be disturbed and 


ds amaged, but it will be difficult if not impossible to tell in | 


many cases which sleeper is well bedded and which is not, 
and in case of a sleeper being lifted above its proper position, 
the sleepers on either side of it (being secured to the rails 

the spi 
to those 


ike Ss) 
just given in relation to the preceding case. 
order to correct at once any inequality which may occur in 
the genera! plane of the surfaces of the sleepers on which the 
rails rest, we propose to insert liners of thin sheet iron or 
other metal between the rails and such sleepers as may 
One or more of these 
thin plates, according to the distance of the sleeper from the 
rail, may be inserted from time to time as the slower sink, 
and these thin metal plates are to be secured in their place 
by any sumple and suitable device.” 

The arrangements designed by Messrs. Winans for the 


purpose of carrying out their system of permanent way | 
| maintenance are shown by the annexed engravings, Fig. 1) 


of the permanent way of a rail- 


or | 
r below or above its proper height can | 
but we fear that the | 
is not bearing on the bases of the rails | 


Messrs. | 
} upas atc, c. 


| tl se above described. 


be continually disturbed (with increasingly injurious effects | 
| below their original level or proper height, 


| 6, or by any other convenient means. 


are lilted from their beds with results sumilar | 


In | 


la pair of circular saw discs for cutting 


In this figure, a, a, is the rail, which in its normal state is 
supposed to be perfectly straight and level ; and, b, b, , are 
the wooden sleepers, some of which have cunk below their 
a level (inc fie cated by the dotted line), thereby leaving a 

ace between the under side of the rail and the sleeper. 

hen any of the sleepers have sunk below this level to the 
shichones of one of the metal plates the rail is to be packed 
beneath by the insertion of a plate, c, and if the sleeper in 
the course of time continues to sink two, three, or more plates 
must be inserted from time to time until the space is filled 
These thin plates or liners may be made of any 
thickness, form, or material best calculated to answer the 
When there is an accumulation of 
iners, owing to the majority of the sleepers having sunk 
the rail, a, may 
be raised or lifted up, as shown in Fig. 1, by means of a lever 
arrangement, shown in plan at Fig. 2, and in elevation at lig. 
3, or in any other convenient way. By means of this lever the 
rail is to be lifted up as far as the spike heads, d, d, will allow, 
as at Figs. 2 and 3, and the surface of the highest sleepers or 
such as are above the height of the other may be planed or 
cut down by any suitable tool, or by means of a planing tool 
supported and guided by the rail, as shown at Figs. 4, 5, and 
This planing tool may 
be worked ‘by two men, and by this means the surface of the 
sleepers may be brought to one uniform level again without 
disturbing their beds. 

In Figs. 2 and 3, ¢ is the lever above referred to for raising 


| the rails when necessary for the introduction of the iron plates 


or liners, c, or for introducing the planing tool, f, Figs. 1, 4, 5, 
and 6, for reducing the height of a sleeper. The planing 
tool, f, is adapted to two pendent arms, 9, g, and consists of 
g lines across the sleeper 
and a planing tool for removing the wood between the two 
cross cuts. This instrument or apparatus is worked by two 


| men, who when seated astride the rail move the planing tool 


to and fro under the rail. The arrangements we have illus- 
trated may be of service even under circumstances where the 
method of fastening down the rails proposed by Messrs. 
Winans is not ado; and it is for this reason chiefly that 


being an elevation wel my 
way, showing the wooden sleepers S section and packed with | we have given an account of them. 
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60-STAMP MILL FOR THE EBERHARDT 4A) 


DESIGNED AND BUILT BY MESSRS. H. J. Bao 
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COMPOUND MARINE ENGINES. 
To rugs Evrroz or Exoinernine. 

Siz,—Can you find room in the pages of your valuable 
journal for a few facts bearing on the economy of fuel in the 
compound marine engine ? 

On looking back over the last twenty-five years I find that 
great changes have been effected in the marine engine. 1 





think, however, it will be generally admitted that no improve- | 


ment has been so universally admitted or so readily adopted 
as the compound engine. 

There are not a few who still maintain the superiority, or, 
at apy rate, equal advantage of expanding in one cylinder 
and cuttipg off early, and working at a low pressure of steam 
These gentlemen state, and not without reason, that the reports 
of tra trips are often highly eoloured—in fact, got up tor 


publication, while the real facts as regards consumption of 


fuel in actual work are not brought to light. 

Two engineers’ log-books came under my examination ip 
the course of last week, and it occurred to me that the facts 
as set forth in these log- books were worthy of special notice. 
_. The ane vessel is fitted with a pair of the most improved 
ehgines cutting off at one-sixth of the stroke, with a pressure 
of 55 Ib. on the boiler. The other vessel is fitted with a pair of 
compound engines with two cylinders, pressure of steam 60 Tb. 

The es. Iduna’s engines, inverted, direct-acting, surface- 
condensing, jacketted cylinders, fitted with Corliss valves, 
designed by, and constructed under the unmediate superin- 
tendence of Mr. J. ¥. Spencer, of Sunderland. 

The Jesmond’s engines, inverted, direct-acting, com- 
pound surface-condensing, jecketted cylinders, common slides, 
manufactured by Messrs. R. and W. Hawthorn, Newcastle 


4.8 


Dimensions of Vessels. 
iduna. 
2147 ft. 
29.5 ft, 30.6 tt. 
56.62 tons 950 tons 
§ 1150 tons at? § 1500 tons at 
¢ 15ft. 8in. § ¢ 16 ft. 7 in. 

2060 tons 2130 tons 
Dimensions of Engines. 
Iduna. 

40 in. 
2 ft. 9 in. 
f408 1H.P 
Uwith 65 rev 


35 tb. 


Jesmond. 
Length between perpendiculars 225 ft. 
Breadth extreme 


(ross tonnage 
Dead weight carried 


Displacement 


Jesmond. 
27 and 52 in.- 
3 ft. 

480 LHP. 
with 65 rev 
60 Ib 


Diameter of cylinder 
Length of stroke 


On trial 


Steam pressure 


| draught of water 4 ft. 
| The diameter of the high-pressure-cylinder was 17 in. ; low- 
: | pressure cylinder 84in.; stroke of both 48 in. ; vacuum in 
The Iduna left the Tyne on the 14th September last for | 


Summary of Results. 
Iduna Jesmond 


tons ewt. tons ewt. 
6 1300 6 
© 2130 06 
o 400 0 


1150 
2060 
400 


Dead weight carried .. 
| Displacement on trial .. «os 
Indicated H.P. (on trial) about 
Coals used per day for steaming full 
power during a voyage to Alex- 
andria and home 12 16 9 15 
I have little to add to the above figures except to state 
that the Jesmond gained about two days in speed on the 
Iduna on the homeward journey. 
I am, very respectfully yours, 
| James Spence 
Neweastle-on-Tyne, November 28, 1870. 


COMPOUND MARINE ENGINES EN 1838. 
_To rae Epitorn OF ENGINERRING. 
Sin,—Referring to your article in Exainerersa, Sep- 


tember 9, page 183 (1870), I may mention, as you ask for | 


information on the subject of compound engines of the class 

deseribed, that precisely similar engines tothoer you pul ished 

drawings of were built about the year 1838 at the Feyenoord 
| Engine Works, near Rotterdam, Holland. 

One of these engines was fitted to the Dutch steamer 

Admiraal van Kinsbergen, plying between Amsterdam and 

Kampen, in the Zuyder Zee, and the steamer regularly plied 
| there for something like 25 years. 

The length of the steamer in question was 116 ft.; width 

17 ft., depth 10 ft., and the draught of water 41 or 5ft. The 

diameter of the high-pressure cylinder was 14 in., the low- 

pressure cylinder 25 in. ; stroke ot both 36 in. ; revolutions per 
| minute 30; vacuum in condenser 26 in.; steam pressure 
| 75 lb. above vacuum per square inch. 
| The cubie contents of the exhaust passages was about three 
| times that of the high-pressure cylinder. These passages were 

covered with felt and an outer covering of linen, the cylinders 
| with felt and wood. The consumption of unscreened New- 
| castle coal was usually 8 ewt. per hour. 
About the year 1848, Mr. C. Penning, at Eampen, built at 
that place three compound engines for steamers. One of these 
| engines was fitted to the steamer Stad Deventer, also plying 

between Amsterdam and Kampen, in the Zuyder Zee. Her 
| dimensions were, length 128 it., width 16 it., depth 4 ft., 
The engines were placed side by side. 


condenser 26 or 27 in., revolutions 28 of 29 per minute ; steam 


“ novelty,” as stated in My. Spencer’s patent, is the i 
claimed for the levers, that they are both eich ool eek 
concentrically ; whereas it is the essence of the other patent 
that the lever, B, which is actuated by the eccentric of the 
engine, through the medium of the wrist plate, must itself 
vibrate eccentrically to the valve spindle, and not radially 
from it- As any one who understands mechanism may see 
this is not a mere accidental quality of this gear, but is a 
special mechanical arrangement designed to effect a certain 
movement, which it does satisfactorily and perfectly. 

As to the successful application of the “central cam” ar- 
rangements, now suggested by Mr. Spencer, I offer no 
opinion further than “his, that, as shown and described, it 
does not appear to be workable. 

The closing paragraphs of Mr. Spencer's letter do not bear 
upon the subject under discussion, and I will only say, re- 
garding them, that, as a number of competent judges have, 
as Mr. Spencer knows, disapproved of the valve gear patented 
by Messrs. Spencer and Inglis, it was a most legitimate thing 
to introduce a better, and that patented by Mr. Grant and my- 
self gives entire satisfaction. lam not aware whether the 
radial system of Mr. Spencer has been successfully used in 
practice or not; he, at all events, in his letter does not say 
that it has. I remain, yours obediently, 

Ropert Dovetas. 

Dunnikier Foundry, Kirkcaldy, November 29, 1870. 


VERTICAL BOILERS. 
To rug Eprror or Exginernine. 

Siz,—As the greater portion of Mr. Smart's letter is taken 
up with puffing his own boiler, little remains for me to say 
in answer to his remarks. What has, I should like to know, 
the supposed merits of his boiler to do with the question ? 
Iam at a loss to understand. Probably the opportunity of 
calling attention to his boiler was thought too good to be 
thrown away. Be that asit may, I will endeavour to answer 
the few objections he does make to my boiler, and at the 
same time, let me assure him, that 1 had most fully con- 





| boiler shell may be 3 or 4 in. if necessary to al 


ay — 


Port Said, Alexandria, and back to London and Shields, | preseure above vacuum 75 !b. per square inch, and the con- 
arriving at the latter place on the 15th November. The out- sumption of unsereened Newcastle coals as in the former 
ward cargo was coals, the home cargo cotton seed. | steamer, Sewt. per hour. 

The Jesmond left Cardiff on the 22nd September last for; Phe eubic contents of the exhaust passage was about one 
Port Said, Alexandria, and back to Hull, the latter port | anda half times that of the high-pressure cylinder. Cylinders 


sidered the various points he mentions. 


Mr. Smart asks how I get the movable plate inside the 


| boiler. Surely forty years’ practice as a boiler maker might 
| have suggested to him the possibility of its being put in 
| before the boiler is rivetted up. Again as to the staying. 


I 
don’t use stay rods at all; simply such as are used for stay- 
ing the tops of fire-boxes in locomotive and portable engines, 
the disposition of the tubes are arranged suitably. 
The annular space between the movable late and the 
= sufficient 
opening for the easy eseape of eteam. It is only a question 
of bringing the angle-iron seats more or Jess forward. 
] bardly think it probable Mr. Smart and myself will agree 
as to what is complication in a boiler; he thinks the use of a 
rocking shaft and levers one, although the parts are all 


comeatable and easy of access and removable. I, on the other 


Sn 5. ye 








she arrived at on the 6th November. The outward cargo | and exhaust passage were carefully covered with felt and wood. 
| [should be glad if some of your many readers would favour 


was coal, the home cargo was cotton seed. 
Iduna. 
Left Shields on the 14th? September, arrived at Port Said 
5th October, 21 days. 
Left Port Said on the 9th October, arrived at Alexandria 
11th October, 1 day. 

Left Alexandria on the 15th October, arrived at London | 
5th November, 21 days. 
Jeamond. 

Left Cardiff on the 22nd September, arrived at Port Said | 
10th October, 18 days. 
Left Port Said on the 15th October, arrived at Alexandria | 
14th October, 1 day. } 
Left Alexandria on the 18th October, arrived at Hull, 6th | 
November, 19 days. 

Iduna’s Coal Account. 

In bunkers from previous voyage ... 
Took in at Howden dock ... eco 
Malta ... 

Gibraltar 

Grimsby 


Tons 
80 
286 4 i 
140 «(OO 
110 ~«20 
15 
581 64 
Tons. ewt. 


for getting and keep- 


ewt | 
0 


From which deduct 
ing up steam 

For donkey boiler... eos 
» cooking purposes 

left in bunkers ... 


a _ 539 «626 
Tons. ewt. qrs. lb. 
6 10 2 18 

12 16 2 22 


. 63.7 per minute 


Total coals used in steaming 


Hourly consumption equal to 
Daily ™ - - 
Average number of revolutions 
Pressure on the boiler 35 Ib. 
Hours under full steam 1010 hr. 80 min 
or 42 days 2 hours 30 minutes. 
Jeamond's Coal Account 
In bunkers from previous voyage 
At Cardiff om eee pre 
» Malta ... 
, Gibraltar 


Tons. 

. & 
266 

35 

60 


— 415) 


Tons 
From which deduct for getting and keep- 
ing up steam ore eee eee 
For donkey boiler ... - ons oun 0 
cooking purposes = “ is 
lett in bunkers ... ols “ ee ; 2 


ewt 


i) 


” 


” 


1 
a 


ou 
385 


Total coals used in steaming 


99 
r4 


0 La] 


Hourly consumption equal to ove 
Daily °° - eee et EB 2a 

Hours under full steam 940 hrs. 30 minutes, or 39 days 
4 hcurs 80 minutes. Average number of revolutions 64 per 


minute, pressure on the b ier Gv Ib. 


Tons ewt. ars. Ib. | 
0 


us with more information on this, to me, interesting subject ; 
and although being away from my drawings and speaking 
from memory, I can assure you the dimensions are very 
nearly exact, as I am well acquainted with this class of engine, 


| having had, amongst other steamers, four under my charge 


between the years 1855 and 1361. 
1 am Sir, your truly, 
Neweastle-on-Tyne, Nov. 26, 1570. M. van Roru. 


| DOUGLAS AND GRANT'S CORLISS GEAR. 


To THe Epiror oF Exocingerive. 
Srm,—In reference to Mr. Spencer's letter on the above 
subject in your last issue, permit me to say that no discus- 


| sion on patent claims can possess any value, or lead to any 


useful result, unless conducted with accuracy. I shall 


| endeavour strictly to proceed in this way both as regards 


Mr. Spencer's (No. 1626, of 1868) and Douglas and Grant's 
(No. 3212, of 1869), and refer to the specifications and 
drawings in the blue books, as well as to the illustrations 


| you have published. 


Mr. Spencer's patent is for “two radial arms, discs, or 


| segments, both placed to vibrate concentrically to the axis of 
| the steam valve rod, or to the axis of a weigh shaft giving 


motion to the steam valve, . connected together 
or disengaged at the intervals of time necessary to regulate 
the cut-off or expansion by detent or escapement gear in the 
usual or any convenient way.” In describing the drawings 
it is said, “ The distinctive features of my improvements are 
the united or combined action of two distinct levers, segments 
or dises, acting radially from the centre of the weigh shaft.” 
Again: “ Many other modifications of the detent gear may 
also be adopted according to taste or circumstances without 
affecting the novelty of the radial action of the two distinct 
parts Eaand La.” Lastly, “ What I claim is, working the 
valves of steam or other engines by means of two distinct 


| radial arms, segments, dises, or levers, arranged and operated 


in the manner herein shown and described, or any mere 
modification of the same.” 

It seems almost unnecessary to say, referring to the two 
specific terms which define the “novelty” of Mr. Spencer's 
patent, that “ radial’ means “ having the quality of a radius, 
which ie a right line drawn or extending from the centre of a 
circle to its circumference,” and that “concentric” means 
“ having a common centre, as opposed to ecéentrie.” 

Turning to the specification ot Douglas and Grant, their 
claim is for ‘the actuating of the valves of steam cylinders, 

} and regulating their-cut-off action by means of levers placed 


| on the valve spindles, or upon intermediate or weigh shafts, 


of its, or their 
ving another 
peripheries, 


| one or more of the levers having the periph 
eye or eyes, formed eccentric to the bore, and 
| lever or levers vibrating on the said nae 2 
as, and for the purposes herein before ibed, or any mere 
movlifieation thereof.” Referring to the ification, descrip- 
tion, and drawings, it is clearly stated and shown that the 
levers, B, are not radial levers in any of the arrangements ; 
th must — seis Sane hinged to pa ee 
shaft. evers, C, are bi upon — , 
| axe not radial to the valve spindle, or concentric with its axis. 
| It is sufficiently obvious that the whole essence of 





band, think that the introduction of an endless number of 

syphon pipes, &c., far more objectionable. 

As regards the formation of deposit on the angle-iron 
seat, I think I have amply provided against it, ause 
at that point the current of steam is very great, and 
when the movable plate is gradually lowered the space 
between it and the angle-iron seat is reduced to a minimum 
before actually closing, while, at the same time, the blow-off 
cock is discharging its full amount. The result is, that a 
very great scouring takes place between the two and 
this being repeated at least once a day will have the practical 
effect of preventing any amount of deposit on the seat. 

Having now answered the whole of Mr. Smart's trivial ob- 
jections, J hope he will permit me to remind him that the fact 
of his having been a practical boiler maker for forty years has 
nothing to do with the question at issue. Does he reall 
think a boiler maker is better (like wine) for old age’? I thi 
not, but if experience is what he means, then I will venture 
to say that, in all probability, I have constructed more 
boilers than Mr. Smart has seen. 

In conclusion, let me advise him to entertain a somewhat 
less exalted opinion of his own productions; we are all 
doubtless partial enough to our own bantlings, and up to a 
point it is praiseworthy to be so ; beyond that point, it is apt 
to render us unjust towards others. 

I am Sir, your obedient Servant, 

27, Leadenhall-street, Nov. 29, 1870. Jonn Prncupecx. 
| We can admit no more letters on this subject.—Ep. E.} 
Tue Carrppgas Sea Canie.— Advices from Jamaica 

dated the 9th ult., state that H.M.S. Vestal, Captain Henter, 
arrived at Port Royal on the 4th ult. from Colon, whither 
she went as convoy to the Cable Flee. When three days 
out from Colon the cable parted. The Dacia and Vestal left 
Colon on the 24th of October, being detained there longer 
than was calculated from the inclemency of the weather. 
They proceeded on their course until mid-day of the 27th, 
when a squall and a heavy fall of rain set in. The Dacia 
reported the cable had parted. A buoy was thrown to mark 
the spot, but being so black and rainy it was difficult to find 
the buoy. On the 28th the buoy was discovered, and the 
Vestal commenced grappling for the cable and continued for 
five days without findimg it. Dacia, Captain Dowell, 
R.N.R., arrived at Port Royal on Sunday, the 6th, with Sir 
Charles Bright, being short of coals. A memorandum states 
that “the weather may prevent her from taking up the cable 
and completing the work for some time, but there is no cause 
for apprehension as to the ultimate accomplishment of this 
the depth (900 fathoms) being very much less than the 
depths from which other cables have been recovered. In 
grappling for the lost cable, the ship lost 800 fathoms of 
wire and 200 fathoms of chain. When the wire rope 
snapped it broke with a strain of ll tons. The recoil struck 
Captain Dowell, threw him down, and rendered him insensible 
for several hours. In endeavouring to lower the buoy to mark 
the spot whence the cable disa , 1000 fathoms of 10 in. 
hawsers were lost, with 50 of Sle oe toe ee 











room hawsers. In @ third attempt, 500 fathoms of 10 in. 
haweer were lost, with 140 fathoms of chain ahd two power- 
ful grapplers.” 
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THE INDIAN RAILWAYS REPORTS. 

In studying the two exhaustive reports upon the 
proposed new system of narrow gauge railways in 
India, which we publish in another part of this 
eon the reader will perceive that, much as we 
vave already said upon the subject, both last week 
and on many previous occasions, still more remains 
to be written, as well in the consideration of certsin 
points discussed in the reports, as of others barely 
suggested, or not touched upon at all by them. ‘To 
render justice to these investigations, to criticise 
and examine them with all the care and minuteness 
which their importance claims, would outreach the 
limits of our space this week, and we propose, there- 
fore, merely to touch upon some of the salient 
features they present, preparatory to a more length- 
ened consideration at an early opportunity. 

Both of these reports—the joint production of 
Messrs. Strachey, Dickens, and Rendel, and that by 
Mr. John Fowler—are admirable, each in its own 
way, and both bear indications in every ph 
of the careful consideration that was to be looked 


of more real value than those of Messrs, pieany 
Dickens, and Rendel, who, so far as we know, 

not profess to have enjoyed the benefit of actual ex- 
perience with narrow g 
viously draw their conclusions from the more or less 
superficial knowledge derived from the inspection of 
certain special Ithes. It must be remembered at the 
same time that probably no two gentlemen can 
possess more definite information than Colonels 
Strachey and Dickens upon the precise nature and 
peculiarities of Indian traffic, and the approximate 
requirements for the accommodation of that traffic. 
In this very knowledge, however, an element of 
danger exists, apt to divert the unprofessional mind 
from the real question at issue, and to point out the 
advisability of adopting a gauge which, while it 
promises some advantages, however small in first 
cost, appears at the same time likely to fulfil well 
enough the special requirements of those districts 
for which this secondary system is intended, It is 
avowedly upon this principle that the joint report 
is based, and it is also evident that an inspection of 
the satisfactory working of the Festiniog Railway 
had great influence upon the co-reporters ; unfortu- 
nately more influence than the equally satis- 
factory results of the Norwegian system of narrow 
gauge railways. We find that, in recommending a 
special gauge of their own—half that, be it observed, 
of the existing Indian gauge, and the mean between 
the Festiniog and Norwegian lines—Messrs. Stra- 
chey, Dickens, and Rendel attempt to give a 
thoroughly practical value to their report, by dwell- 
ing in detail upon the class of rolling stock they 
recommend. We have already shown that rolling 
stock not only to be such as few engineers would 
venture to propose, but also such as few wagon and 
carriage builders would care to construct, and we 
cannot help feeling that the value of their report is 
considerably lessened by the recommendation of 
such stock. Moreover, we are not quite clear why 
Messrs. Strachey and Dickens selected 2 ft. 9 in., 


# | unless they considered that they had discovered a 


happy mean between the extremely narrow Festi- 
niog and the 3 ft. Gin. lines, and one, moreover, 
which being just half the existing Indian gauge, 
would offer special facilities in transforming the 


0s systems. 


We have already shown that in constructing an 
equally efficient line, the saving by the adoption of 
the 2 ft. 9 in. gauge would be such as not to warrant 
its introduction on the ground of economy. We 
have shown that with respect to carrying capacity, 
the 3 ft. 6in.§gauge is far superior, and in special 
in all-important particulars immeasurably so, and we 
believe that Messrs, Strachey and Dickens would 
also have arrived at a similar conclusion if they had 
| viewed the case in its broadest aspect. Nay, more, 
| we venture to think that if the three authors of the 
| joint report had not inspected the Festiniog Rail- 
j way there would not have been two reports sub- 
|mitted to the Under Seeretary of State for India. 
On recommending a 8 ft. 6 in. width, Mr. Fowler 
itakes care to separate distinctly the items of first 
|eost, which are independent of gauge, from those 
that vary with the formation width, and points out 

that the difference of first cost between 3 ft. 6in. 
and 2ft. 9in. is so small as to astonish those not 
thoroughly conversant with the subject, and quite 
insufficient to warrant the reduction of carrying 
leapacity inseparable from the adoption of the 
| narrower gauge. 

| He takes care, also, to show what that reduced 
‘capacity would be, and proves conclusively that, 
leven though the 2 ft. 9 in. gauge eould be —— 
| to perform the work to be reasonably expected of it, 
ithe balance of advantages rests so absolutely with 
ithe 3 ft. 6 in. width as to leave little room for further 
| discussion. 





for as well from the independent, as from the! We think that there can be little doubt as to the 


joint authors, But upon a careful perusal of them, 
it will be evident why two, instead of only one 
report, was submitted to the Under Secretary of 
State for India, and why Mr. Fowler differed with 
Messrs. Strachey, Dickens, and Rendel. The fact 
is, that the joint report bears the impress upon 
it throughout, of the amateur majority that ongi- 
nated it, while the independent report shows equal 
indications of that professional skill and experience 
essential to a proper dealing with a question of such 
great importance. We are far from wishing to 
draw any invidious compari between these two 
reports ; we let them speak for themselves, and we 
regard it asa perfectly natural consequence that 


decision arrived at by the Indian Government. The 
experience already gained in Norway about the 3 ft. 
6 in. gauge will necessarily have its due weight, and 
though Messrs. Strachey, Dickens, and Rendel 
may, with some show of reason, argue that what is 
wanted in India is a railway system just sufficient, 
and no more, for its requirements, and that no 
extra outlay, however small, beyond that limit, 
would be justifiable, they have failed to show how 
2 ft. 9 in. us the exact gauge for those requirements, 
and can bring no weight of experience to strengthen 
their arguments ; while at the same time the system 
they propose would give no just proportion between 
its first cost and subsequent usefulness when com- 





Mr. Fowler's opinions should be more practical and 


pared with the 3 ft. Gin. gauge. 


railways, and who ob- | 


present broad into the anticipated narrower railway | j, 


INDIAN CIVIL ENGINEERING 
COLLEGE. cae 
how obscurity gravy whem have for the last 
| five months proposed Civil Engineer- 
ing College for India have at last. been dispelled ; 
pou 





‘and what was by some looked uy) 
| bility is, it appears, about to be 
‘particulars that have just heen E wrereuies 
|to the college will show upon 
jorge odes obtained, — will be the cost 
| e college course. complete prospectus 
of the college, wh.ch has also been made public 
during the few days, contains such other in- 
|formation as is necessary for intending candidates 
, to make themselves acquaintec with. Admission to 
i the college is, it appears, to be obtained by com- 
|petitive examination “open to all British-born 
subjects of good character and sound constitution 
| who are between the ages of seventeen and twenty- 
ove years.” The examination, which is te e 
place in June next, will be conducted by the Civii 
Service par ge and the pa ree 
who, qualifying in the ws ry subjects, 
the highest aggregate number of marks, will be 
admitted to the college. The college course is to 
extend over three years as an ordi rule, but in 
order to —— more advanced = with - 
view of keeping up the supply of civil engineers for 
the Public Works Jepartment, without the neces- 
sity of having recourse to the competitive exasina- 
tions hitherto held annually for that , the 
condition of a three years’ course may i 
with, on the responsibility 6f the college authori- 
ties, in the case of those who on admission can 
show ‘that they already poasess a t 
knowledge of the subjects taught at the college,” 
and according to their respective qualifications the 
second, and even the third years’ courses may be 
dispensed with ; whilst others still further advanced 
may be appointed to the public service after leas 
pon yees i at college, such time being 
imited only so far as ‘‘ to enable the student to go 
through the various exercises which form a part of 
the college final examination,” By this course, 
not only are means provided for the continuous 
supply of engineers to India, but those who 
ave been already for some time preparing for 
the service will be able to avail themselves of 
the opportunities thus offered to enter the Indian 
Public Works Department which, except for this 
provision, would most probably have been closed 
against them. Even now, though many who have 
been preparing for two years or more, in view to the 
ordinary annual examinations, which have now been 
done away with, must be disappointed in conse- 
uence of being over the prescribed limit of age 
or admission to the college, which is fixed at 
twenty-one years, no excess of age being appa- 
rently admissible in the case of those students who 
may desire to enrol themselves in the more ad- 
vanced classes, The terms for the college are fixed 
at 150/. annum, or 50/, per term, each year 
being divided into three terms. This, considering 
the nature of the education proposed to be given, 
would not seem to be excessive, and, indeed, scarcely 
more than a similar education would cost at any of 
the leading colleges where civil engineering is 
taught, especially when it is taken into considera- 
tion ‘‘ that two terms; at least, of the third year, 
with the intervening vacation, will be passed by the 
— aoe a ae 4 cy meer oy sm or 
y under each, e fees to engineers 
eae whom the students are thus detached will be 
paid by the Indian Government, and an allowance 
of 5s. a day will also be :aade to the student for 
lodging money, and in lieu of commons while ab- 
sent from the college during term time,” This is a 
novel feature in the curriculum of an engineering 
college, and will probably be found to supply that 
deficiency which, in some measure, to the 
collapse of Pu College, and bas prevented the 
subsequent establishment of any similar institution. 
‘That the pod dem at ag marie the 
eol thus proposed wi ve effect of ex- 
elite from the service all but those who can 
afford it, and consequently many who, under the 
former régime, would provably have obtained ap- 
pointments, cannot be denied ; but, however much 
may be said against the civil engineering service of 
the Government of India, it must be itted that 
a sum of 500/. is not too high a price to be paid for 
special easional education, with the reversion of 
of the prescribed 
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o ts to this new system cannot fail to admit 
that the interest on outlay, in the shape of salary, 
is at a much higher rate than could be obtained by 
the purchase a commission in the army. 

Attached to the prospectus, to which we have 
somewhat fully referred, are some particulars re- 
garding the service in India. From these it ap- 
pears that, according to the latest returns, the staff 
of the Public Works Department in India comprises 
896 officers, of whom 363 are military men, and 
533 civilians. The latter branch of the department 
is of comparatively recent origin, but its expansion 
has been very rapid, i in recent years. 
Thus, whilst in the year 1840 the civilian element 
numbered only 113, it was increased by 1851 to 
183; to 545 in 1863; to 602 in 1867; to 747 in 
1868, and to 896 in 1869. In the face of this 
annually increasing strength of the establishment 
it may be somewhat surprising to many that the 
Indian Government has not, long before, taken 
steps for insuring a regular supply of really pro- 
erly qualified candidates, instead of relying, as it 
a done, upon such as might prove themselves 
competent to pass a certain minimum test at a com- 
petitive examination, and from which “ cram” has, 
we fear, carried off more appointments in the long 
run than true worth. Although “ cram” may also 
in some measure prove successful at the preliminary 
examination for admission to the new college, some 
reliance may with confidence be placed in the re- 
sults of the tinal examinations which will have to 
be passed before candidates will obtain the promised 
appointments. In this way, therefore, it may be 
expected that the service in India will be greatly 
benefitted by the change, not only temporarily, but 

rmanently ; for whereas it would be easy enough 
foe the Indian Government to obtain practised and 
experienced engineers during periods of stagnation, 
like the present, without the expense and trouble 
of undertaking the supervision of their examination, 
few such would care to avail themselves of appoint- 
ments under Government, at fixed rates of salary, 
ehould times of acfivity come round again for the 
profession. In view, then, of the uncertainty which 
must always have attached to the obtaining of ex- 
perienced civil engineers for the Indian service, and 
the uncertainty of the qualifications of those candi- 
dates who have of late years attended the competi- 
tive examinations in this country, the course now 
about to be adopted by the Indian Government 
appears best calculated to supply the want, hitherto 
felt, of a really reliable source whence to recruit 
the ranks of the Public Works Department. 

The short time which we have had to con- 
sider the terms of the prospectus, has only enabled 
us thus briefly to revert to a few of the leading 
points contained in it, but we purpose returning to 
the subject, and considering more fully its several 
details on another occasion. 


PRIVATE BILLS FOR THE SESSION 
OF 1871. 

Jvpeinc from the number and nature of the rail- 
way and other plans deposited up to the evening of 
W ednesday last, which was the latest time appointed 
by law, there will be some work for the Parlia- 
mentary committees during the next session, There 
are 88 applications for Bills for railways, for which 
plans have been lodged, this being exclusive of appli- 
cations not requiring plans. From the general nature 
of these Bills they are indicative of a revival of 
professional activity. Both in number and cha- 
racter they are superior to the deposits of the past 
three or four years, which for the greater part have 
consisted of applications -4 companies to be re- 
lieved of responsibilities which they had assumed 
in more palmy days. There is a Bill for connect- 
ing the Cannon-street and Broad-street lines by a 
railway on the pneumatic system, and there is also 
a Bill for a line to connect the North-Western and 
and Midland Railway with the South-Eastern at 
Charing-cross. Most of our leading lines apply 
for powers either for new lines, extensions, addi- 
tional stations, or other minor works, whilst, at the 
same time there are a number of new lines proposed. 
As might have been expected from the preliminary 
notices which have appeared in the papers during 
the past few weeks, there is a large number of Tram- 
way Bills. There are seven applications for private 
Bills, whilst 25 set#of plans have been deposited 
with the Board of Trade under the Tramways Act, 
and for which Provisional Orders are sought to be 
obtained. To the above number we may add a Bill 
for street tramways in Greenock, the plansfor which, 








however, were not deposited at the Board of Trade 
until yesterday morning. ‘The tramways are spread 
pretty well over the whole face of sub’ 
and as some of the deposits embrace a large area, 
whilst others include ns of that area, we may 
expect some hard fighting. The tramway fever has 
extended to the inces, there being 14 plans for 
country lines. We wonder whether the tramways al- 
ready at work in the southern suburbs of the metro- 
polis have proved so remunerative as to warrant a 
general rush for Tramway Acts and Provisional 
Orders. 

There are three Bills deposited for water works, 
whilst 2] plans for gas works and water works have 
been deposited with the Board of Trade under the 
Gas and Water Facilities Act. Of the plans lodged 
with the harbour department of the Board of Trade, 
there are 15 which relate to applications for Private 
Bills, whilst there are seven applications for Provi- 
sional Orders. These all refer to navigation, drain- 
age, reclamation, and other miscellaneous matters. 
The total number of plans deposited with the Board 
of Trade is, therefore, 167, which is about double 
the number deposited last year. They may be 
classified generally as follows : 

Railways... oes ese eee 88 
Tramways... exe oie cos 83 
Gas and water ose _ ese 24 
Navigation and miscellaneous __... 22 


Total... ove ave os 167 

The number of Bills deposited at the Private 
Bill Office of the House of Commons within the 
time prescribed by law is 227. The plans include 
those for all the railways lodged with the Board of 
Trade, and in many cases, where applications have 
been made for Provisional Orders to the Board, ap- 

lications have also been made to Parliament 
or private Bills. It would thus appear that 
the promoters act upon the safe principle of 
having two strings to their bow, so that if 
they fail in obtaining their provisional order, they 
will endeavour to obtain an Act of Parliament. 
Thus a large number of tramway plans are deposited 
both at the Board of Trade and at the Private Bill 
Office. The preponderance of Bills at the latter 
office over those at the Board of Trade is accounted 
for by the fact that there area large number of 
Bills deposited which require no plans, and that 
plans only are deposited at the Board of Trade. 

THE FAIRLIE ENGINE. 

ALL our readers are well acquainted with the 
earnestness and perseverance with which Mr. 
Robert F. Fairlie has for some years past advocated 
his system of locomotive construction, and there 
are but few, we believe, who will not be really glad 
to know that that system is now making substantial 
progress. In addition to the various engines de- 
scribed from time to time in our pages there are 
now in course of construction at the works of 
Messrs. Sharp, Stewart, and Co, (Limited), at 
Manchester, no less than twenty-one locomotives 
on Mr. Fairlie’s plans. Of these engines two are 
for the Great Russian (Grand Société), ten for the 
Tamboff-Saratoff Railway, four for the Oscarshaimw 
Railway of Sweden,and five for the Imperial Livny 
Railway, one of the new narrow gauge Russian 
lines, which is, we understand, to be worked 
almost exclusively by Fairlie engines. The Livny 
engines are now in an advanced state, and it is ex- 
pected that they will be all shipped to their destina- 
tion about the middle of the present month. 

Aithough of course resembling other Fairlie loco- 
motives in their main features, yet the Livny 
engines possess many peculiarities well worthy of 
notice, and we hope shortly to be able to describe 
them fully; meanwhile we may give a brief ac- 
count of them. ‘The boiler is of the usual Fairlie 
pattern, with a couple of central fireboxes, each 
exposing an area of 574 square feet, or 1]5 square 
feet in all; while the area of the tube surface is 
1210 square feet. The fire grate area is 2] square 
feet. e boiler is supported by the carrier 
frame used by Mr. Fairlie in all his later engines. 
In the construction of the bogie pins some impor- 
tant improvements of detail have been made. E 
of th® cross pieces or ‘* cradles” at the ends of the 
carrier frame carries a centre pin, having slightly 
rounded ends, which fit into a socket, 
supported by the cross-frames of the ie, this 
socket having on each side of it segmental guides, 
in which hollow brass blocks can slide. These 
hollow brass blocks, or boxes, of which there are 
two to each bogie, are open . ee oe 
and they contain blocks of india-rubber which 
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project. above them for about an inch, when 
in an uncompressed state. The iece of 
carrier frame is provided with a in flat 
plate, which surrounds the bogie pin, and which 
rests upon the blocks of india-rubber just men- 
tioned, The boxes ing the india-rubber 
moving in segmental guides, the bogie is capa- 
ble of swivelling freely, while at the same time 
it can tilt laterally to a slight extent on the convex 
point of the bogie pin, the india-rubber blocks 
allowing this movement to take place, but at the 
same time preventing it from being excessive. The 
steam is not led through the bogie pins, but is con- 
ducted to the cylinders through pendulous pipes 
leading downwards from the two smoke boxes. The 
details of the steam and exhaust-pipe connexions 
are well worked out. 

The engines have each four cylinders 13 in. in 
diameter, with ]Sin. stroke, and each bogie has 
three pairs of coupled wheels 3 ft. 3 in. in diameter. 
The springs of each bogie are connected by com- 
pensating levers, so that the weight will be equally 
distributed on all the wheeis. ‘The water is carried 
in tanks by the side of the boiler and beneath the 
footplate, all the tanks being attached to the car- 
rier frame. The fuel, which will be wood, is carried 
above the two boiler barrels, and Mr. Fairlie has 
adopted an excellent mode of thawing or drying it. 
For this purpose there is placed longitudinally over 
each barrel above the cieading a series of slips 
of thin iron plating, secured at a short distance 
apart by rivets passing through distance pieces, 
and arranged so that each plate slightly over- 
laps that below it. The air, heated by con- 
tact with the boiler cleading, will rise between 
these plates, and passes up between the pieces of 
wood, thawing the moisture in them in frosty 
weather, or drying them to a certain extent. Any 
moisture dripping down from the wood runs down 
over the ‘chain plating,” as it is called, and is 
finally conducted away. The arrangement bids fair 
to be a very useful one. The footplate is protected 
by a comfortable ‘‘ cab,” and the arrangements for 
starting, reversing, &c., are all convenient. 

The engines weigh about 30 tons empty, or 40 
to 42 tons in complete working order, and they are 
altogether, from their large heating surface and 
great cylinder power, capable of performing very 
heavy work, We were present at Messrs, Sharp’s 
works on Monday last, when the second of these 
engines was tried in steam, and we were much 
pleased with the manner in which the general 
constructive details had been worked out The 
Livny engines are by far the most powerful loco- 
motives which have yet been constructed for a 
narrow-gauge line, and we shall look forward with 
interest to receiving particulars of their perform- 
ance. 


THE MANUFACTURE OF MONEY. 

Many people are familiar, and all who choose, 
may become so, with that special branch of State 
manufacture which has to do with the production of 
the coin of the realm, the transformation of the 
precious as well as of some of the baser metals into 
money in all its various stages. But it is only re- 
cently that the practical details of minting as prac- 
tised in the various countries of Europe have been 
collected, in accordance with an order from the 
Treasury delivered to Mr. C. W. Fremantle, the 
Deputy Master of the British Mint. To obtain this 
information, thirteen mints were visited, those of 
Paris and Vienna, Berlin, St. Petersburg, Stock- 
holm, Copenhagen, Utrecht, Madrid, Florence, 
Rome, Constantinople, Milan, and Brussels. 

The differences existing between the practices of 
all these establishments are, for the most part, those 
of minute detail ; in England, however, it is to be 
remembered that since 1851, the refinage of gold 
and silver forms no of mint operations, whereas 
on the Continent it is includ The numerous 
stages by which the metals are converted into coins 
may be grouped under two heads, the treatment of 
the metal itself, and the appliances adopted for its 
conversion. These heads include the various pro- 


Each | cesses of refining, alloying, melting, rolling, anneal- 


ing, cutting blanks, stamping them, &c. 

The quantity of copper mixed with the gold used 
for coining in the United Kingdom, in Russia, Tur- 
key, Portugal, and Brazil, is similar, being 1 part 
of copper to a by weight, or 91.66 per cent. 
of the precious ; inmost other countries this pro- 
portion of alloy is increased, reducing the quantity of 
gold to 90 per cent. There are, however, exceptions 
to these standards, varying from 98.6111 per cent. in 
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the Austrian riechsducaten to aged ge cent. in the 
Egyptian coin of 50 piastres. In all these propor- 
tions, however, a certain variation is allowed, pre- 
scribed by law, on account of the impossibility of 
prodicing an alloy of absolute and invariable pro- 
portions, With usa range of 15 grains per troy 
pound was until recently permitted to allow of this 
unavoidable alteration, but this has recently been 
lessened to two parts per thousand. 

In order to prevent the introduction of other 
metals than copper into the gold in forming the 
alloy, a variety of precautions are adopted at the 
various mints. In England the copper employed is 
obtained from Alten, inSweden, On the Continent, 
copper cut into shreds or drawn into fine wire is 
employed. In reference to this last system, Mr. 
toberts, to whose able report we are now indebted, 
points out that one important test of the copper 
as to purity would be obtained by comparing its 
electric conductivity with that of a known standard 
of the same metal, the presence of metals which 
make gold brittle affecting the conductivity in so 
great a degree as to afford a sure means of testing. 
For melting the gold the ordinary air furnaces, 
similar to those employed at the Royal Mint, are in 
use on the Continent. They consist simply of 
a square chamber built in brick; in the English 
mint they are 24in. deep and 12in. square, with 
fire clay or plumbago blocks resting upon the fire 
bars, and on which the crucibles of similar material 
are placed. In France and Belgium crucibles of fire- 
clay are still employed, but these have long given 
place in most of the mints to those of plumbago, 
of which Messrs Morgan and Co. have supplied a 
large proportion, but others by Continental makers 
are found equally successful. The weight of the 
charge differs in some establishments; but for the 
most part from 100 to 110 Ib, is the amount melted 
in each charge. In the mints of Milan and Stock- 
holin the top of the furnaces is placed on a level 
with the floor for greater convenience in charging 
and emptying the crucibles, but usually they are 
placed from 2 ft. to 2 ft. 6 in. higher. 

The method of pouring also varies ; in some cases 
the crucible is removed from the furnace, in others 
the contents are ladled out until itis nearly empty, 
when the residue is also poured. The devices for 
lifting and tilting are various. Atthe Royal Mint, 
and in Spain, the crane and tongs employed, lift the 
crucible into a tilting apparatus, which is operated 
in connexion with the mould carriers that are 
brought under the crucible in succession. In other 
establishments an overhead traveller is employed to 
lift and traverse the crucible, which is tilted into 
the moulds placed to receive the metal. ‘The bars 
in which the gold is cast are larger in the English 
mint than in any other, the size here being ].375 in. 
wide, ] in. thick, and 24 in. long. The moulds em- 
ployed are always of cast iron ; they are arranged in 
groups, and are fixed when the crucible is movable, 
or when they are filled by ladles, but are placed on a 
carriage running upon rails when the crucibles are 
suspended from a vertical tilting apparatus. In the 
Constantinople and Utrecht mints, the moulds are 
each mounted on a pair of tongs, one side of the 
mould having a plain face, the other being recessed 
to the full size ot the ingot and closed at the bottom. 
When closed the handles of the tongs are forced to- 
gether by means of a sliding ring, and the moulds 
are laid horizontally near the floor, resting upon bars 
arranged for the purpose, the moulds themselves 
being horizontal. Three men are employed in the 
process of casting, the one to pour, a second to 
open the moulds, and a third to collect the ingots. 

In Vienna, Stockholm, and Copenhagen separate 
moulds are also employed, but at these mints the 
moulds are hinged at the bottom, and are placed in 
an inclined position, so that when they are un- 
fastened the plain face of the mould falls back. In 
Berlin similar moulds are employed, but they are 
hinged at the sides instead of the bottom, and these 
are fastened by a locking lever, which engages a 
stop placed on the fixed part of the mould. In 
Paris and Milan, in Rome and Brussels, the moulds 
are arranged in groups of twenty or thirty, so placed 
that the back of one mould forms the plain face to 
the recess in the adjacent one, and then are all 
bound together by serew clamps, and placed in a 
carriage. In Madrid, St. Petersburg, and at the 
Royal Mint moulds of a | section are employed, 
disposed in groups, with each alternate one reversed. 
By this arrangement the size of the recesses for 
casting can be modified by altering the disposition 
of the J] -moulds, so that the same moulds ean be 
employed for ingots of a varying size. 


After having been cast, and previously to roll- 
ing, the edges of the bars are cut and dressed 
either by hand or steam power, and the upper end, 
if unsound, is cut away. 

(To be continued.) 


ARBITRATION IN THE SCOTCH IRON 
TRADE. 

Arrer a long, protracted, and weary inquiry in Glasgow, 
the decision in the dispute between the malleable iron- 
workers of Scotland and their employers has now been given 
up by Mr. George Anderson, M.P., the gentleman who was 
mutually chosen to be the arbiter in the case. It may be 
remembered that the dispute arose in the early part of the 
past summer through some misunderstanding at the 
Blochairn Iron Works, one of the largest establishments of 
the sort north of the Tweed. The cause of the misnnder- 
standing need not now be considered, and it will suffice to 
say that the Blochairn puddlers left their work and refused 
to return unless an advance of wages was granted to them ; 
and the result was a general lock-out throughout the whole 
district embracing Glasgow, Coatbridge, Motherwell, &c. 
It was almost natural to expect that such an extreme 
measure on the part of the other employers would have any- 
thing but a conciliatory effect. And such was really the 
ease, as the lock-out men retaliated and actively joined in 
the demand for an advance of wages. The Scotch iron trade 
became greatly disorganised; many of the workmen left 
the district and sought aud obtained work at good wages in the 
north of England ; and in numerous instances the Scotch 
irontnasters were unable to fulfil the contracts which they had 
entered into, indeed, the bitterness of feeling between the 
two contending parties became so great that considerable 
fear was entertained lest the manufactured iron trade should 
permanently be lost to Scotland. Fortunately for the trade, 
however, the employers became more conciliatory, and wiser 
counsels prevailed. Overtures were made which showed 
that the workmen were quite willing to submit the questions 
in dispute to arbitration, and in course of time the employers 
likewise yielded assent to the arbitration proposal. The 
next thing to do was to decide upon the questions that 
should be submitted to the arbiter and to agree upon a 
person willing and in every way qualified to act in the 
capacity of arbiter. As our readers are aware, Mr. George 
Anderson, one of the members of Parliament for Glasgow, 
Was mutually agreed upon by the parties; and that gentle- 
man cheerfully undertock the performance of the duties 
devolving upon him in the highly responsible position to 
which he was chosen. The inqui:y extended more or less 
continuously over three or four weeks, and was brought to 
a close about a fortnight ago, During the course of the in- 
vestigation a considerable number of witnesses were examined, 
some on behalf of the workmen, and some on behalf of theem- 
ployers' case. Jn the latter capacity there were two official re- 
presentativesof the iron trade of South Staffordshire and that 
of the north of England. Ibe arbiter could not complain that 
the information laid before him was too limited in amount. 
In some points it may have been somewhat incomplete; in 
some instances it was certainly irrelevanton both sides. On 
the whole, however, considerable tact was displayed by the 
agents on both sides, and a disposition was manifested to 
supply the arbiter with such an amount.and kind of in- 
formation as would enable him to arrive at an unbiassed 
judgment in the case submitted to bim. On the part of the 
workmen there was retained Mr. John Kane, Secretary to 
the Amalgamated Association of Ironworkers, and secretary 
for the workmen in the North of England Iron Trade Board 
of Arbitration and Conciliation; while the employers were 
represented by Mr. Burns, an experienced solicitor in Glas- 
gow, who has long been the confidential adviser of the iron- 
masters and coalmasters of Lanarkshire. Owing to the fact 
that the former had been a practical puddler in early life, 
his want of that quality called legal skill or acumen was 
more than atoned for by his practical knowledge and by his 
acquaintance with the peculiarities of the iron trade in all 
the important districts of England, Wales, and Scotland. 

The arbiter’s finding is as follows, and bears date 25th 
November : 

“1. That the workmen are entitled to an advance of six- 
pence per ton on puddling—this advance to date back to 
the period when the men resumed work after the May 
lock-out. 

“2. That there be sixpence of reduction on all such 
doubling as has been paid for at the rate of one shilling 
extra—this reduction to date back to 8th August last, the 
limit to which the claim was restricted. 

«3. Asto expenses—that each party should bear their 
own costs, and that the clerks’ expenses be paid by the 
parties mutually. 

“ Failing representations from the parties, or either of 
them, within ten days, the arbiter will be prepared to issue 
his award accordingly.” 

The arbiter appends a long and very instructive note to 
his decision. To this we may make a brief reference, as it 
gives the reasons which have guided Mr. Anderson in mak- 
ing his award. 

In the north of England the work of the puddler ceases 
at the furnace ; in Scotland, however, the men follow their 
balls of puddiled iron te the hammer, and as this adds con- 
siderably to the work of the puddilers, the arbiter considers 
it is but fair that the Scotch puddler should have 6d. per 








ton more than the north of England puddler. Then, agaio, 





which they suffer at the furnace, are compensated by 64. 
per ton; and, therefore, he awards a reduction of 6d, per 
ton on all doubling that has ‘itherto been paid at th 
higher rate of 1s. per ton. 

The employers desired to make a strong case for them. 
selves by aitempting to show that Staffordshire, and not the 
north of England, should be taken as the ruling 
market, it being the oldest and largest district in the trade. 
But the arbiter does not sgree with that view, and he re. 
minds the masters that in their evidence they admitted that 
ns far back as the year 1865 they were necessitated to alter 
their wages in consequence of a change in the north of 
England. The influence of that district must of necessiry 
be much greater now, considering that its trade in majle- 
able iron is at present thrice as extensive as the Scvtch 
trade. 

A point of considerable importance was imported into the 
inquiry in respect of the difficulty of the labour of the 
puddler in Staffordshire as compared with the same in Scot- 
land. Many of our readers doubtless know well that in the 
first-named district metal helves are still in extensive use, 
while in Scotland steam has totally supersede? the nse 
of that good old blooming instrument. There can be no 
doubt that a doubler working to a steam hammer is, ceteris 


i 


paribus, much better off than one working to a helve, 


hammer; and from this and otber circumstances the posi- 
tion cf a Staffordshire workman cannot exactly be compared 
with that of his fellow-workman in Scotland or in the north 
of England. 

The arbiter does not fail to tell the workmen that they 
have not succeeded in proving their case in reference to the 
work being harder in Scotland than in the north of Eng- 
land, or that the iron gives a less yield in proportion to the 
charge. On the point of yield compared with charge there 
was certainly much variation indicated in the evidence ad- 
duced, but to the arbiter sitting in judgment the variation 
does not seem greater between the two disiricts than be- 
tween different works in each district, or even between dif- 
ferent furnaces in the same works. 

Various other minor points are considered by Mr. Ander- 
son, but they do not materially affect the general question. 
The arbiter concludes his note by earnestly counselling 
both parties to consider whether the north of England 
system of a Court of Arbitration, formed from among them- 
selves might not work to the advantage of both, and super- 
sede the unreasoning and cruel warfare of strike and lock- 
out. So far as we can learn the workmen are exceedingly 
anxious for the formation of such an organisation, and 
would most cheerfully welcome and rejoice in its formation. 
It is to be hoped the employers are willing to co-operate in 
the establishment of such a court of appeal. The one which 
exists in the north of England has already been of immense 
pecuniary, moral, and social benefit; and there is no 
good reason why such an institution should not be equally 
successful in Scotland. If our advice is of any value we 
would strongly urge that the example referred to should be 
followed. If the difficulty lies only with the Scotch iron 
master we would urge the propriety of casting to the winds 
anything in the shape of false pride. They need not 
hesitate to follow where their confréres in the north of 
England are disposed to lead, for certainly they are at 
present the leaders in the finished iron trade. If anything 
can hasten the accomplishment of this valuable result it 
must surely be the calm, masterly, and clear judgment de- 
livered by Mr. Anderson, and the highly bonourable manner 
in which he hasdealt by employer and workman alike. 


Beretas Ratts.—Belgian metallurgy is evidently feeling 
very seriously the effects of the Franco- ian war. Thus 
the exports of rails from Belgium are shown by an official 
return to have declined in August to 7132 tons against 
19,486 tons in August, 1869. The aggregate exports of rails 
from Belgium in the first eight months of this year, were 
93,889 tons against 103,746 tons in the corresponding period 
of 1869. It is to be feared that September, October, ond No- 
vember did not make good the deficit indicated by these 
figures, but that they rather aggravated it than otherwise, 





InTeRsationsL Exuipition oF 1871.—The following 


Se i tan, 2 ae ie oe 
dated Simla, October 11, 1870: “ His EF. the 
Viceroy and Governor-General in Council has nan qevesed 
% one Oe eee ee to form a Central 

i of private individuals and 
others who may be willing to forward the objects of the 
Annual International Exhibition of Select Works of Fine and 


Kensi on the Ist of May, 1871: President, the Hon. 
Sir Ri Temple, C.8., K.C.S.1.; Members, His Highness 
the Maharajah of J , G.C.8.1., the Hon. B. H. Ellis, 
C.S.; Major-General Hon. H. W. Norman, C.B.; the 
Hon. J. Bullen Smith; the Maharajah of Vizisnegram, 
K.C.S.1. ; Mr. W. G. Romaine, C.B. ; . B.C. Begley, CS. 
€.8.L ; Colonel the Hon. F. Thesiger, C.U. ; Mr. A ume 
C.8., C.B; Mr. H. Rivett-Carnac, C.5.; Lieutenant-Colone 
Siovey on Gate. iene tenner Mr. H Rivets. 
" , Mr. H. . 

Carnac, C.8.” 
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NARROW GAUGE RAILWAYS IN INDIA. 
Mr. Jounx Fow.er’s Rerorr. 


Rerort oy Tae Best Wivta vor Taz Prorossy Nagrow 
Gaver KatLways von Langa, ASD THRIR APPLICABILITY 
ro rug Inpus VaLiey. 

To the Under-Secretary of State for India. 

2, Queen-square-place, Westminster, October 25, 1870. 

Sin,—I beg to acknowledge the receipt of a comimunica- 
tion from Mr. Melvill, dated 25th June, 1870, enclosing copy 
of a despatch from the Indian Government, and requesting, 
om the part of the Secretary of State for India, that the 
question of the precise gauge and general character of the 
proposed narrow gauge railways in that country should be 
considered by civil engineers conversant with railway con- 
struction in England, im conjunction with Colonel Strachey, 
the officiating Secretary to the Government of India in the 
Public Works Department, and Colonel Dickens; and inti- 
mating at the same time that the civil engineers associated 
with Colonel Strachey and Colonel Dickens were myself and 
Mr. A. M. Rendel. 

2. I also beg to ocknowledge the receipt of a second com- 
munication from Mr. Melvill, dated 4th July, 1870, request- 
ing the consideration by the Commirsion of the probable 
financial effect of adopting a narrow gauge railway from 
Karrachee, vid Kotree, Moultan, and Lahore, to Peshawur, 
comprising an estimate of the saving of cost by the construc- 
tion of the sections from Kotree to Moultan, and from 
Lahore to Peshawur, on the narrow gauge ; the cost of alter- 
ing the gauge of the existing lines of the Scinde and Punjab 
Railway Company (inclading any loss of traffic during the 
operation) ; the cust of replacing the existing railway stock 
of those lines with narrow gauge stock ; the cost of providing 
for break of gauge at Lahore; and the differgnee of cost of 
providing rolling stock on bread and narrow gauge, in- 
cluding a reference to ordinary traffic and military con- 
tingencies. : 

3. I regret that my colleagues have not been able to 
concur in the opinion which my personal experience in the 
actual construction and working of railways of almost every 
gauge, from 3 ft. to 7 ft. inelusive, has led me to form on the 
question of a gauge best adapted for a couniry where light 
traffic, with moderate speed, is required to be accommodated 
at the least cost. 

4. If the conclusion derived from my own experience as to 
gauge had differed from that which has been recently arrived 
at for other countries, | should necessarily have felt less con- 
fidence in my ow’ opinions, and more regret at the non-con- 
currence of my colleagues; but, so far from such being the 
case, I find a remarkable agreement in my conclusions on 
the part of the Commissioners and authorities who have 
recently investigated this subject at the instance of their 
various Governments, including Russia, Canada, Queens- 
land, and Norway; and who, equally desirous with the 
Indian Government to have the cheapest possible narrow 
gauge railway system, have all adopted the gauge of 
3 ft. 6 in. 

5. Under these circumstances | must adhere to my own 
conclusions; and it thus becomes a necessity, I regret to sav, 
that two Reports should be presented to you which vary in 
their recommendations. 

6. I now proceed to report on the various important 
matters which have been referred to the Commission, and to 
consider, first— 

7. The best narrow gauge to be adopted for India, in 

localities where circumstances justify a departure from the 

standard gauge of 5 ft. 6 in. 

8, I need scarcely remark that the introduction of a second 
gauge in a country which already possesses a great length 
of railway, is a step of much responsibility. ‘The evils of a 
break or difference of gauge are well known in England, 
America, Sweden, and elsewhere ; but notwithstanding this, 
there are many countries where the introduction of cheap 
railways on an exceptional gauge has become a necessity, to 
avoid the much greater evil of having no railway at all. 

9. On thie question, as applied to the vast continent of 
India, I venture to point out here the danger of laying down 
a general principle. In some districts the population is so 
sparse, the goods for railway transit so few, and the pro- 
bability of much increase so remote, that a cheap narrow 
gauge system of railways may be introduced with financial 
and jocal advantage, and without eny great risk of incon- 
venience from break of gauge ; whilst in other districts, with 
a denser population, greater productive power, and consider- 
able intercommunication, it would be as undesirable to in- 
troduce an exceptional gauge as it would be in England, 
France or Germany. 

10. In deciding upon a railway gauge for a country of 
considerable extent, it must be borne in mind that the width 
eannot be regulated to the varying requirements of the traffic 
of each place, but that, for the rake of uniformity, one ad- 
ditional gauge only can be introduced; and it should not be 
forgotten that, to accomplish the objects for which it is in- 
troduced, the dimensions and weight must be so limited as 
to satisfy the most rigid economy, whilst at the same time 
the line should be possessed of adequate power and carrying 
capacity to meet all reasonable demands of traflie. 

11. In settling the dimensions and character of narrow 
gauge railways, the first and most important point to con- 
mder is the weight upon each of the driving wheels of the 
locomotive engines, as that is the greatest weight which wil! 
have to pass over the line; and this may, I think, be safely 
limited to 34 tons as a maximum. 

12. A second important point is the width required for the 
locomotive itself; and I am speaking from experience when 
I say that, in order to secure the greatest simplicity and 
economy of construction and working, a gauge of 3 {t. 6in. 
is required. Lam well aware that locomotive engines, even 
of considerable power, may be constructed for almost eny 
gauge by the oe of mechanical expedients or de- 
partures from simplicity. It is equally true, however, that 
on a 3 ft. Gin. gauge engines can be made, with perfect pro- 
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portions in every part, so light as to have enly 8 tons drivin 
wheel pressure on two pairs of wheels, or 2 tons on eac 
wheel; or they may be made so powerful (still preserving 
perfect proportions) as to be capable of doing two-thirds the 
work, ether in traction or speec of any engine now running 
on the standard gauge. Engines of the small class first de- 
scribed, the lightest yet constructed for any public railway, 
are now working most satisfactorily on the Drammen Rail- 
way in Norway with light passenger trains, and with a very 
emall consumption of coke, viz., 11 Ib. per mile. 

13. A third equally important matter for decision is the 
size of the carriages and wagons; and on this point I would 
observe that it is a great mistake to aseume that, between a 
5 ft. Cin. gauge and a Zit. Yin. gauge, there is no sensible 
difference of carrying power in passenger and goods vehicles. 
With gauges wider than 3 ft. 6 in., it is true, the full width 
of vehicle which ean be obtained within the limits of perfect 
stability is seldom or never used, or with the Indian standard 
gauge, carriages might be 11 ft. wide; and this is the reason 
why; in the case of the wider gauges of 4 ft. £2 in., 5 ft. 6 in., 
and 7 ft., the carrying capacity of vehicles varies only slightly 
With gauges of 4ft. Gin. and less, however, where the full 
width is necessarily utilised, the carrying capacity becomes 
exactly proportional to the square of the gauge, or as 4% is 
to 50, which is 63 per erent. in favour of the 5 ft. 6 in. gauge 
as compared to 2 it. 9 in. In India, where the climate 
demands greater space for the comfort of passengers, where 
bulky light goods such as jute and cotton are largely carried, 
and where suitability for military transport is an important 
consideration, this difference in carrying capacity (when 
obtained, as in this case, without extra cost) 1s peculiarly 
valuable. 

i4. If an attempt be made to obtain equal carrying 
oo at the sacrifice of stability, a considerable ineresse 
ta 
and permanent way, in addition to some degree of danger 
and discomfort. It is not therefore accident, but the result 
of sound calculation, due proportion of parts, and the teach 
ings of experience, which have led to the general adoption 
of a J ft. 6m. gauge. 

15. It bas been said, however, that the cost of a railway is 
in __ ion to its gauge. 

6. I almost feel it necessary, in such a communication as 
this, to apologise for calling attention to the fallacy of this 
assertion. I have, however, found such remarkable confusion 
or misapprehension on this point existing in the minds of 
persons who take an interest in this important question of 
light and cheap railwoys, that I am*tempted to say a few 
words on the subject. 

17. In the first place, it is obvious that gradients are not 
affected by gauge, because the same power will be required 
to overcome gravity whatever the gauge may be. 

18. In the second place, curves are almost invariably de- 
cided by the wheel base of the engine, and not by the gauge ; 
and in all lines of light traflic the wheel base will be so 
moderate as to run ireely round any curve likely to be 
adopted. In my own practice in this and other countries, | 
have never met with even a single case in which I should 
have adopted a different curve merely in consequence of 
gauge. 

19. Of the Highlands of Scotland, with which I am well 
acquainted, I make the same remark. 

20. In the hilly country of Norway, where more than 120 
miles of railway have been constructed, and about 300 mi- 
nutely surveyed, it has not been found nececsary to introduce 
or even to propose curves of smaller radius for the 3 ft. 6 in- 
gauge than 9) chains; and I need hardly say that short 
coupled engines, adapted for light traffic, will freely travel 
round curves of such a radius at a considerable speed, what- 
ever the gauge may be. I could mention many other in- 
stances, but it is upnecessary. 

21. India, as a rule, presents less difficulty as to curves 
than almost any other country, although it is quite possible 
that there, as elsewhere, a peculiar ease of a crooked, abrupt 
valley might be met with, where even a smail difference in 
the radius of a curve would make a sensible difference in 
cost. Such instances, however, are so extremely rare, that 
in practice the subjects of curves may be safely. eliminated 
from the considerations which influence a decision on the 
question of gauge 

22. The chief causes of difference of cost in railways are 
really as follows: 

Ist. Heavy works to obtain superior gradients, to enable 
the same power to take greater loads. 

Heavy works to obtain curves of large radius for high 
speeds. 

Heavy rails, fastenings, and sleepers. 

Greater dimensions of formation, ballast, drainage, 
&e. 

Greater strength of bridges for greater weight and 
speed. 

6th. Works for accommodating large traffic at stetione. 
These and similar works, and not gauge, cause the vast 
difference of cost between a railway for the accommodation of 
heavy and rapid traffic, and one to suit the requirements of 
light and slow traffic; and although the causes above enume- 
rated may possibly even quadruple the total cost of a railway, 
it will be seen that they are only very slightly influenced by 
gauge. 

23. As far as possible, no doubt, the gauge should bear an 
exact relation to the extent and nature of the work to be 
done; and (exeept for the purpose of avoiding a break of 
gauge) it would be absurd to adopt a wide gauge for light 
trafhe or a narrow gauge for heavy traflic. believe, how- 
ever, it may be taken as the result of experience down to 
the present time, that no traffic has been found to be so 
heavy or to require so high a rate of speed that it could not 
be as well and as cheaply conducted on a 4 ft. Sj in. as on any 
wider gauge ; and on the other hand, that no traffic worthy 
of a locomotive railway of any description is so light that it 
cannot be as well and as cheaply conducted on a 3ft. Gin. 
as on any narrower gauge. 

24. With reference to the small eost involved by the mere 
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difference of gauge, 1 may mention, as an illustration, the 
fact that in Norway the engineer-in-chief of railways for 
Government found the total difference of cost between a 3 ft. 
6 in. and 3 ft. gauge, after a careful detailed estimate, to be 
from 281. to 30/. per English mile. In Seotland the Duke of 
Sutherland, from a similar investigation by a thorough! 
competent engineer, on the Sutherland ond Caithness Kail- 
wey found the difference to be 56/. pcr mile. 

25. Below 3 ft. gauge, and down to 2 ft. 9 in., the difference 
will be in the same proportion, viz., 14/. to 15/. per mile for 
Norway, and 27/. 10s. tur Scotland; thus making a total 
difference between a 3ft. Gin. and 2 ft. Pin. gauge of 42/. 
to 451. per mile in Norway, and of 52/. 10s. per mile im Seot- 
land. 

26. In India the difference of cost between a 3 ft. Gin. 
gauge and 2 ft. 9in. gavge railway will vary considerably 
with the use of iron sleepers or wood sleepers, and to some 
In the Indus 
Valley the difference wiil be about 451. per mile in the case 
of iron sleepers, and 110/. in the case of wood sleepers. All 
these differences of cost, however, small as they are, would 
be more than counterbalanced by the additional length and 
cost of the sidings required im consequence of the less earry- 
ing capacity of the 2 it. 9 in. gauge. 

27. This result will be a surprise to persons not really con- 
versant with the question, but not so to experienced engi- 
neers, who are aware that with equal weights and equal 
speed all the important items of construction and cost are 
constants, 

28. For short distances and peculiar traffic it has been 
found that a very narrow gauge, Jit. 11jin.—as in the 
may be worked by loco 
but it is a mistake to suppose that, because 
, it is therefore very light 
and cheap. For instance the rails, which constitute the 
largest item of cost in a cheap railway, are 25 per cent. 
heavier on that line than those used on the Canadian, 
Queensland, and Norwegian 5 ft. 6in. gauge lines. 

29%. With respect to the weight of rails for the light rail- 
ways in India (whatever the gauge may be), it would, I con- 
sider, be desirable to avoid the extreme lightness of the rails 
used on some of the Norwegian lines (36 |b.), where sleepers 
are very cheap, and also the heavy rails of the Festiniog lire 
(49 Ib.), where the rails have to sustain the blows occasioned 
by the exce-sive overhanging weight of the rolling stock, 
and to assume a weight of about 42 1b. per yard. This weight 
1 have adopted in my con parative calculations, although in 
certain districts where sleepers are very costly it might be 
better, and even cheaper to increase this weight, and, under 
certain circumstances of comparative cost, to use steel instead 
of iron rails. 

40. In our visit to Norway we examined very minutely 
the rmlwayvs which have been constructed, and are now being 
worked on the 3ft. Gin. gauge. The aggregate length of 
those railways is about 120 English miles; and it is only 
justice to Mr. Carl Pibl to say that the plans and details of 
the works, the stations and the rolling stock (the whole 
of which were designed by him, and executed under his im- 
mediate superintendence), reflect the highest credit on his 
scientific attainments and practical skill. It is now gene- 
rally admitted in Norway, after years of keen controversy 
as to gauge, that the 3{t. 6in. lines have proved in every 
respect a complete success for the light traffic of that 
country. 

$1. In concluding the consideration of this portion of the 
subject, I cannot besitate to advive that in all cases where 
circumstances justify the introduction of a seeond gauge in 
India, a width of Sit. Gin be adopted, on the clear ground 
that it is not greater in first cost of works and rolling stock 
than a gauge of 2 ft. 9in., and is greatly superior in carrying 
capacity, convenience, and economica) working. 


52. I now proeeed to the second branch of the inquiry 
submitted to the Commission, viz.. the Finencial Result of 
applying Narrow Gauge Lines to the Indus Valley. 

33. Although I feel no hesitation as to the best gauge to 
recommend for the narrow gauge railways in India wherever 
it is thought proper, on a full consideration of all the circum- 
stances, to adopt a seeond gauge, I confess to a difficulty in 
advising as to its application or pon-application in the par- 
ticular case of the Indus Valley, when so large a proportion 
of the whole work hus already been carried out on the 
standard gauge; and it is obvious that a safe decision can 
only be arrived at after making careful comparative esti- 
mates of cost, and fairly balancing advantages and disad- 
vantages. 

34. If no railways had been constructed in the Indus 
Valley, I think very little difficulty would have been found 
in deciding in favour of a narrow gauge line, from its suit- 
ability to the very light traffic of that district, and also from 
its presenting one point of contact only with the standard 
gauge (at Lahore); so that the financial saving would have 
been accomplished with a very small amount of inconve- 
nience. 

35. The circumstances, however, are not of such a simple 
character ; on the contrary, of the whole 799 miles between 
Kurrachee and Labore, 319 miles have been executed on 
the standard gauge, jeaving only the intervening link of 
480 miles to be filled up. From Lahore to Peshawur a 
further length of 270 miles is needed, and this is separated 
from the link required to be filled up. 

36. I have thought that I should best consult the objects 
of the Secretary ot State for India by limiting myself to a 
careful consideration of the only practical alternatives which, 
in my judgment, are open to the adoption of the Government 
of india in the matter, viz. : 

Ist. Light railway on the standard gange (5 ft. 6 in.) with 

42 ib. rails between Kotree and Moultan, and from 
Lahore to Peshawur. 
Light narrow gauge railway (3 ft. 6 in. gauge), 42 Ib. 
rails, between Kotree and Moultap, and from Lahore 
to Peshawur, with the laying down of a third rail 
from Moultan to Lahore, and altering the gauge 
Kurrachee to Kotree. 
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1. Estimated Coat of Light Railways eS Kotree to Moultan, and 











vom Lahore to FP 
® Gange, 5 ft. Gn Weldieat me of rails, 42 Ib, 
KOTRER TO MOULTAN—480 miles. 
Earthwork (based on Mr. Brunton’s | 
quantities.) ee € o ¥ 
(14 ft. formation per mile, 295.21. ain ra 141,698: 
Sormapens Way 
Rails (ine inding ? x ,th for fastenings) 2 
tons at see. 1,008 
Sleepers 8 ft.6éin «9x 44) 2000 = eubie! 
feet say 4800 at 3%. 4d. ; 800 
Ballast (1 ft. 3 in. det *P) cubic feet 70,000) | 
at 10s per.100 .. “ p 350 
Laying one Mt hh feel ce 90 | 
2,248 
10 per cent. for sidings es 
Per mile as — vw} 2,472 1,186,560) 
Bdge 1 } 
Indus, ft. at 46/ aay, 120,000 | | 
Sutle /20 ft, at 381 ° os «=. Baa | 135,000 | 
Narra, 2560 ft. at 29/. ° «. «=6BY| 75,000 | | 
Minor bridges, per mile 1251. we eee) 60,000 | | 
812.5 per mile.. _ das | 390,000) 
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| 
| 
| 
Telegraphs at 1007, abe mile! 
Road crossings at 401 } | 
Fencing atintervals at 177. pa j | | 
! j i 
ome 
1577, | say | 75,200) 
Stations and sieht | 
Workshops .. ai aie mel 60,000 | 
Four large static ns ‘at 20,0001, ... eee} 80,000 | 


|» | j 
Four secondary stations at 8000/, «| 32,000 | 
Thirty-two small stations at 4000/, ..| 128,000 | | 

| 





= 625/. per mile .., x ae coll io | 390,000! 
| ae 2,093,458 

Evgineering and Agency | j 
5 per cent m English expenditure ) | mre GP | 961.689 

20 per cent. on Indian expenditure § | 

| j sseiiniiaicias 
i | 2.355.140 
Contingencies, 10 per cent. ; oes | cm 235.514 
Total, without rolling stock i? Bee 2, 2 590.654 


zz 5,397.21. per mile | 


j 
Rolling Stock. | 
| 


100 engines at 1650/ a aad ...| 165,000 | 
1200 vehicles at 200. a sed eee) 240,000 | 
as | 
} 405,900 
Agency and contingencies, 15 per cent. | 60,750) 


Tota! for rolling stock, 970/. per mile... | 465,750 
Total coat ‘ind ous ce Ge 3,056,404 

Kotree to Moultan (ft. 6in. gauge) j | 

430 miles at 6,367.5 per mile. 


LAHORE TO PESHAWUR. 
270 miles (omitting Indus crossing).—5 ft. 6 in. gauge. 


Earthwork. £ } £ £ 
Altering the trunk road and pigs inins 

it for rails, per mile at 9004. . 

Permanent Way 
Rails and fastenings, 72 toms at 16/.10s,) 1,188 | 
Sleepers, (8 ft. 6 in. x 9x44) 2000 at 10s, 1,000 


243,000 





Ballast (1 (t. 3 in. deep), cubic feet 70,000 - 
at l0s.p:r 100... ra ou R an 
Laying | 0 | 
| 2628 | 
10 per cent. for sidings ! 262 





Per mile 

Bridges. | | 

16,400 ft, (2,1246/. per mile), at 35/. one | 574,000 
Tek graphs, Crossings, and (partia’) 

Fencwg. | } 

| 


2,890 | 780,300 














At 157 ° oo aes 42,390 
Stations an d Workshops. | | 
Workshops 4 = 49,000 | 
Tw pri neipal stati ons, 20,0001, | 40,000 
Two secondary stations, 8000 |, .-.| 16,000 | 
Sisteen me stations, 4000/. 64,000 | 
= 592/, per mile ‘ . 160,000 | 
-- 1,799,690 
Engineering and Agener. | | 
5 per cent. on English expenditure ) | } 188,837 
20 per cent. on Indian expenditure § | 
| 
1,988,527 
Contingencies, 10 per cent, | 198,853 
| 
Total without rolling stock | 2,187,380 
= 8,101.4 per mile; | | 
Rolling Stock 
60 engines at 1850, [111,000 
500 vehicles at 210/. . 105,000 | 
—--———| 216,000 
Agency and contingencies, 14 per cent. ose 32,400 
Total for rolling stock 920/. per mile ... ae a 248,400 
i —— 
Total cost aid om ove ae ce. 2,435,750 
} dred 
Lahore to Peshawur (5 ft. 6in. gauge) | | 


270 miles at 9,021.31. per mile. 





In the event of the first alternative ‘being adopted, I 
sh ould advise, considering the very small amount of traffic 
to be accommodated, that the railway between Kotree ~ 
Moultan, and from Lahore to Peshawur, be constructed o 
the standard gauge, with the same weight of rails as Sanguied 
for the narrow gauge, viz. 421b. per yard. By this arrange- 
ment continuity for carriages wagons would be secured, 
lighter locomotive engines than those of the ae 
type, being ee I am aware, from Mr. Juland 
report, that rails 60 Ib. weight od yard for 100 miles of r the 
line from Lahore to Peshawur have cowie oe others out; but this 


will not affect the comparative estimates, each total being i in- 


creased to the extent of about 50,000/. in case those rails were 
used. 





TABLES OF ESTIMATES. 


2. Estimated Coat of Buren seam Batons Won Kotree (o Moultan. 
Soudems  hatera, and Ghat ae eaten bene 
‘oultan t the extst 
chee and Kotree to the narrow sin - ee 
Gauge. 3 ft. 6 in.— ht of Rail, 42 Ih 
KoTree To MovLTAN—$80 miles. 











Earthwork, 
(10 ft. 6 in. Seeman), per mile 2581,, £ £ £ 
sey... ; - ase) ooo 123, 
Permanent ‘Way. - 
Rails and fastenings, 72 tons. at 14/....| 1,008 
Sleepers (ft. 3in..8x4), 200022054) 
cubic feet, at 3a. 4d. | 492 
Ballast (1 ft. ~ aint 42, 000 cubie c feet, at 
108. per 100 i _ 210 
Laying, per mile ... ons on sel so 
1,799 
Add 10 per cent. for sidings .. — .../ 179 
ae 
Per mile a eee 1,969 | 945,120 
Bridges. i | 
Indus, 2555 ft, at 407. «» Say 110,000 
Sutlej, 3520 ft, ats |. +» Say) 120,000 
Narra, 2560 ft., at 251. say) 65,000 
Other bridges, at per mile, 1152. ——.,|_ 65,000 | 
———— 
=729,permile ...)_.., | 350,000 
Telegraphe, Crossings and (partial) | 
Fencing. 
At 1571, say.. eee Poe | ove 75,200 
Stations and Workshops. | 
Workshops .. us 59,010 | 
Four large stations at 17,5000. on } 70,000; 
Four secondary stations at 7000d. | 28,000 
Thirty-two small stations at 37501. | 120,000 
= 558/, per mile se | 268,000 
|| 1,762,120 
Engineering and Agency | 
5 per cent on English expenditure and) 
20 per cent, on Indian expenditure... 220,315 
1,992,435 
Contingencies, 19 per cent. | 198,243 
| peumsasinamasinte 
Total without rolling stock | 2,180,678 
; 


= 4543/. per mile| 


Rolling Stock. 
100 engines at 16001 ass ios -»-| 160,000) 
2000 vehicles at 12/. ose ex} 240,000 
-——— 48,000 
Agency and contingencies, ls percent. ... | 60,000 


Total for rolling stock Spas 
958, 331. per mile, 





460,000 


Rotimahen ta renpeed af Botting Lites, Kurrachee to Kotree 
A ering provent 6116 in gauge between Kurracheo and and Kotreo 











to narrow ; and in third reil to form mixed 
betoven Baw gy oe | —— 
Kuskacuee poet — (altering). 
Taking on mang on ral, ma 4-2 £ 
ing good defective portions, new! 
poe A eral &e. toteliag Jona of 
traffic during the works, ami con-. 
tingencies Oa se tage 2 52.500 
105 miles, assumed at a cost of 500i! | —_—_ 
per mile. t 
MOULTAN TO LABOR (third rail), 
4 miles, i 
with 10 per cent. for sidings 21 
235 miles, | 
of ebb iy 80 miles are to be nid with | 
1 sleepers and 155 miles with i 
pan sleepers. ; 
howl Sleeper Road. | 
Sleepers, 60 tons east iron at 107, 600 
Rails (42 lb.) 37 tona, ee: fasten- ' 
ings at 142. ‘ss 518 | 
laying os ot =e ee os 152 
8Omilesat  .. ue ne 970 | BOL B00 
Wood Road. “BRpaas 
Rails, 36 tons (including renee adhd at) 
141... 504 
Sleepers, 1200 cubic feet (a x4) at 3a. 4s 20 | 
Laying, &. .. os 6 eo 10s 
155 miles at oe oe * $12 125,860 
“997,460 
Engineering and Agency j 
5 per cent on English Capentiiare 2 >| | 92 946 
20 per cent, on Indian expenditare § | | ' 
1 949,706 
Contingencies oe ee ga + | 24071 
Total cost of laying third rail, Moultan ‘Sg 
to ~~grae 214 miles (1,283.61. per) | | 
mile) ‘ oe ook te 274,677 


Ive 8 VALLEY AND LAHORE AND PEsHAWUR RAILWAYS. 
Estimates of Alternative Systema of Nag 4° gone A ane Com- 
munication from Kurrachee to Peshawu 
= 1. To form « continuous line on the 5 ft. 6 in. pos 
T 2. To form a continuous line on the 3 ft. 6 in. gauge; having « 
mixed gauge on @ portion of the line, and with extra stock for 





——-—-—| 157,500 
= 58331, per mile | j-———— 1,625,000 


Enginecring and Agency. 


| 


5 per cent. on English expénditure ) | 479.725 

20 per cent, on Indian expenditure 5 eile ove Set . 
1,797,725 

Contingencies, 10 percent. ,., Bi th 179,772 


Total, without rolling stock .. Bah MES 1,977,497 
= 7324, per mile | 
Rolling Stock, 


60 engines at 1800] be oe «108,000; 
800 vehicles at 1901. ote os +» 104,000 
) ————, 212,900 
Ageficy and contingencies, 15 per cent. -» | $1,800" 
fotal for rolling stock . pres gee ooo ove 243,800 


= 9031, per mile; 





| 
Totaleost 4.0 avs oo 


Lahore to Peshawar ( ft. 6 in. eeuge) | | 
270 miles, at 82 2271. per mile. 





38. In the event of the second eens 
I would recommend the gauge to ng not between 
Kurrachee and Kotree, so as to avoid a permanent work- 
ing of two plants and re. on a short isolated 

106 miles. Between Moultan and Lahore I should = 
commend the laying down of a third rail, to avoid break of 
gauge for traflic between Kurrachee and Peshawur, and 
also to poe ag A as at present, the railway communication 
without break of gauge to Moultan from the east of India 
vid Lahore. 

39. In the sage goer yeas my fe . the accommodation 
————_ at wt er pee I be seen that I have 
the same weight of rail for gauges of 5 ft. Gin. and 
5 ft. 6 in.; as it a to me that, unless an ere 

the compa- 





to a smal] 








| | 
Total cost = pit | 640,678 wits ecaangnneies. SUMMARY 
Kotree to Moultan (3 ft. 6in. gauge), | diate ; Sallis 
450 miles, at per mile 5,501.41. | t } Way | 
BTR IER } i | potting Total 
LAVORE TO PESHAWUR. | na | stock, | evst, 
276 miles 3 ft. Gin. gauge). | works, | 
ai én. fae een ed | SEE ee 

Earthwork. | } | : | i eg £ 
Altering the trunk road and preparing; £46 | 1. Continuous Line on the 5 ft. Gin.) 

it for rails, at ad mile 9004. we =| 243,000 fauge. 

Permanent } | Kotree to Moultan (480 miles) .. a) (2 590,654) 465, 100 3,056 404 
Rails and rw there. af 72 tons at 161. 10s. 1,188 Lahore to Peshawur (270 miles) 2,187, 30, 244,400 2,435,780 
Sleepers, 2000 at 6s. 3d. 625 —--— 
Ballast (1 ft. eatin 42,000 cubic feet at! | Total am ee os ave 4,778,034) 714,150 5,492, is4 

10s, per 100 ve . 210 | i--——_—-— so - +--+ 
e.g ee 80 | 2. Continuous Line on the 3ft. 6 in.| | 

2,108 | | Kotree to Moultan (480 miles) .. 2,180,678 460,000 2,640,678 
Add 10 per cent, for sidings .. 210 | Lahore to Peshawur (270 miles) + 1,977,497| 248,800 2,271,297 
Permile ... 2,813 | 624,510 4,158,176, 703,800 4,861,975 
Bridge Cost of altering existing line between } 
17,400 knead feet, at 34/. .. | 557,600 Kurrachee and Kotree to 3 ft. 6in | 
= 2,065,214 per mile ' | gauge (105 miles) oe 52,500 “ 52,300 
Telegraphs, Road Crossings, and ! ! Cost of laying a third rail on ‘existing 
(partial) Fencing. line between Moulten and Lahore for 
At 157/ Sa eo 3 ft. 6 in. gouge (214 miles) .. 274,677 274,877 

Stations and Hu orkshops. j | Cost of providing rolling stock for i 
Workshops .. see an | | 98,000 working through traffic on the 8 ft. | 
Two large stations, 17,5001, | 85,000 | 6 in. gauge between Moultan and La- } 
lwo secondary stations, 7000/7, .,, 14,000 | hore, and also for an extra supply of 
Sixteen small stations, 3500/, ._.. j 56,000 | narrow gonge rolling stock from) 
Additions to Lahore station .., 17,500 | Kurrachee ors spate for eee [ 

contingencies | 320, 700) 320,700 


a | 


Total “- oe *o . 44843078 1,094,005, 600,862 


extent unavoidably i in favour of the narrower gauge, because 
wooden « for a gauge of 5 ft. 6in. must be somewhat 
wider and thicker if they are in reasona a to their 
yom ps and therefore a greater strength support is neces- 
y given to the rails.’ This will more than compensate for 
the slight additional weight oecasioned by placing the same 
power on a wider gauge. 
40. In the case of under bridges (over bridges are almost 
unknown in India) scarcely any aap tbe in cost will be 
found between wide and narrow gauges when the weight of 
engines and vehicles, and the traffic, are the same; and as 
between the gauge of 3 ft. 6 in. and any smaller gouge, it it is 
difficult even to su a case in which any difference of 
cost could possible arise, as the dimensions for 
stiffness must always include a width sufficient for a railway 
by me Spe me pe saat ok 
41. As re; 8 estimate of ro on the two gauges, 
it will be seen that I have added 1 sigh to the cost of the 
engines (of the same power) for the 3 fe 6 in. heaves when 
applied to the 5 ft. 6 in. gauge. The Aditi 
of | is founded upon actual offers received. aye vehicles of 
the 5 ft. 6 in. gauge, I have taken equivalent accommodation 
to that on the narrow gauge as the basis of estimate, and have 
assumed that the exi vehicles in India would pase over 
any light 5 ft. Gin. line. It would clearly be erroneous to 
estimate the same number of vehicles without referenee to 





natal mdrantage ou would belong in this the 

respect to 
macro mpeng + in. gauge, of course, that equal 
stability be given in each case. 





of permanent way — for ig Won , 
rison is worthless. comparison, however, is to 
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43. I have not thought it necessary in the present Report 
to consider the details either of the works of the railway 
or of the rolling stock so far as to give a distinct recom- 
mendation; because I think such matters will be better 
dealt with after the great question of gauge and the general 
principles of construction have been settled, and upon con- 
sideration of the special and loca) circumstances of each line. 

44, On the im nt question of the cost of working the 
same traffic on different gauges, we have experience in Eng- 
land with all gauges up to 7 ft.; and I have no hesitation in 
advising that, in considering at any time the question of ex- 
tending the standard gauge of 5 ft. 6in. with a light per- 
manent way, or applying a narrow gauge line of 3ft. 6in., 
the cost of working may always be assumed to be the same. 

45. For the purpose of comparison of estimate it became 
necessary to assume certain dimensions, quantities, and 
prices, which will be found to be the same (as far as they 
could be) in our separate reports. 1 have no doubt they are 
all substantially correct, and, as affecting any comparison, 
perfectly 60; but in case of a determination to carry out the 
works reported upon in any gauge or in any manner, I should 
advise the reconsideration ot each detail 

46. The following are the estimates in detail for the alter- 
native schemes. (See Tables on preceding page.) 

47. It will be observed that I have included in either alter- 





native a provision for rolling stock, and, in the case of the 
narrow-gauge lines, an addition for emergencies, beyond the | 
stock required for the ordinary traffic. It is of course very | 
difficult to make an estimate for this additional rolling stock 
on any principle that can be satisfactorily explained. There | 
can be no doubt that, upon a restricted mileage of narrow | 
gauge lines, itis proper that a provision should be made if an | 
emergency calling for the full use of the railway is a possible 
event ; and yet I cannot think that any extravagant addition 
to the rolling stock need be provided, as part of the service 
could always be performed at Lahore with the break of 
gruge. 

48. Under all the circumstances, I am of opinion that an 
addition of about one-third of the rolling stock previously 
estimated for the ordinary traffic will be a fair and sufficient 
provision; and accordingly I have added that amount. _ 

49. With reference to the expedient of laying down a third 
rail to avoid break of gauge, it is true that in many cases 
this is desirable, and in working out a comparison of the 
alternatives which appear to me tv be open for consideration 
in the Indus Valley, Fieee provided for a third rail between 
Moultan and Lahore; but it is scarcely necessary to point 
out that the intereBt of the cost of the third rail does not 
represent the whole of the difference involved between a 
simple gauge and a mixed gauge. A considerable difficulty 
always arises from the necessarily unequal wear of the rails 
and the permanent way, from all the traffic passing over one 
rail and being divided over the other two. ‘The rolling stock 
cannot be used on two gauges with equal economy and ad- 
vantage, and crossings and sidings on the mixed gauge are 
complicated, and expensive to make and to maintain. These 
additional charges are, however, always approximately ascer- 
tainable, and will not in all cases be conclusive against the 
adoption of a second gauge, or the expedient of a third rail ; 
but I do not wish it te be erroneously supposed that the difli- 
culty is fully met by the simple expedient of a third rail. 

50. In cases where light railways are interposed between 
heavy railways of the same gauge, the vehicles can pass to 
their destination whatever the distance may be, but locomo- 
tive engines adapted to light railways must be confined to 
those portions of railway. In practice, however, engines are 
always worked in sections; and in the case of the Indus 
Valley, the length of each portion of light or heavy railway 
is sufficient to avoid all inconvenience or loss. 

61, With regard to additional works or machinery for ex 
change of traffic between the two gauges at the stations of 
Moultan and Lahore, I think the provision which I have 
made for the third line and the additional plant for emergen- 
cies will be sufficient to include any special works and arrerze- 
ments which may be required at those stations. 

62. The comparative estimates of the alternative schemes 
are, | believe, on the whole as fair as it is possible to make 
them, and the result, as appears in the suinmary, is a total 
expenditure of almost precisely equal amount. Under such 
circumstances. I do not hesitate to advise, in the peculiar case 
of the Indus Valley, that the standard gauge be retained. 
The cost of working and maintenance will be less, the com- 
mercial convenience for through traffic will be greater. and 
in the event of political emergencies it cannot be doubted that 
uniformity of gauge for the railways near the Indian frontier 
is a matter of very considerable importance. 

I have the honour to be, Sir, 
Your obedient Servant, 
(Signed) Joun Fow ier. 


Rerort py Covone. Srracuery, Coroner. Dickens, 
AND Mr. A. M. Renvet. 


To the Under-Secretary of State for India. 
London, 26th September 1870. 

Sin,—We, the undersigned members of the Committee, 
nominated by the Secretary of State for India in Council 
(vide Letter dated 27th June 1870) to consider the precise 
gauge and general character suitable for an average narrow 
gauge line of railway in India, have the honour to make the 
following report. 

2. We have, in the first place, to express our regret that 
the conclusions we have been led to adopt have not been 
concurred in by our colleague in the Committee, Mr. Fowler. 
The points of difference that arose between Mr. Fowler and 
ourselves, after full discussion of all the questions involved, 
were considered by all of us to be of such a nature as to render 
@ joint report impossible. 

3. Despatch of the Government of India, No. 51. 
Railway, 17th May 1870, which has been communicated 
to us, ins the chief grounds on which the Governor 
General of India in Council has come to the conclusion t 





it will be proper to adopt, for many of the railway extensions 


now contemplated in India, a narrower gauge than that of 
the main trunk lines, and that 3 ft. 6 in. appeared to be the 
maximum width necessary for the new gauge. 

4. The reference made to us being based on this conclusion, 
it does not seem to be nec that we should discuss the 

ropriety of introducing such a gauge for railway extensions 
in India, farther than may be requisite for the purpose of 
explaining the dsw have determined our views on 
the points specifically referred to us. 





But we may state our 


genezal concurrence in the ae used by the Govern- | 


ment of India in the Despatch above referred to, and in the 
principle it lays down, that the Government should be 
guided, when dealing with projected railway extensions, by 
the requirements of the country, and should not “ waste a rupee 
in perpetuating a standard of railway in excess of those re- 
quirements, merely because it exists in certain parts where it 
may or may not be suitable.” 


5. Starting, then, with the conclusion of the Government | 


of India, that the ordinary type of railway bitherto con- 
structed in India will often exceed the requirements of 
the traffic on projected extensions, the first question that we 
have to answer is, how can that type be modified with the 
best economic result. 

6. It is manifest that this object may be effected in either 
of two ways: first, by reducing the weight of the rail, and the 
strength of the other parts of the permanent way, and of the 
works and rolling stocks, in due proportion, but retaining the 
existing 5} ft. gauge ; or, second, by reducing not only the 
rail, the permanent way, the works and stock, but the gauge 
also. Further, it is clear that by a suitable arrangement of 
details a complete gradation could be established between a 
line constructed with the heaviest rails and permanent way 
known in India, on a broad gauge, and an extremely light 
line on such a gauge, for instance, as that in use on the 
Festiniog Railway. 


7. For a moderate traffic, which in the nature of the 


present case is what has to be dealt with,a narrow gauge | 


railway, say of 5 ft. 6 in. or under, would certainly provide 
sufficient carrying power, and such a line will of course be 
more economical in respect tS first cost than one on such a 
gauge as that hitherto in use in India. The inquiry, therefore, 
arises, whether there is likely to be any countervailing 
advantage in retaining the 5 ft. 6 in. gauge, and, if so, what 
is its value, and what additional outlay it seems likely to 
justify. 

8. The advantage of uniformity of gauge is, of course, not 
to be disputed, especially where, as in England, railways are 
thickly interlaced, goods traverse comparatively small 
distances, are large in absolute quantity, and are frequently 
of small intrinsic value. The necessity for even a single 
transfer, under such circumstances, from one set of wagons to 
another may occasion an intolerable waste of time and money. 
But the traffic to be obtained in India at the present time— 
and, so far as we can judge, the remark is likely to be 
applicable for an indefinitely long period—is very different 
from that of England. It is comparatively small in quantity 
and large in intrinsic value, and it is carried over much 
greater distances. We cannot suppose that, under any 
circeumstartces, goods would be exposed to transfer more than 
onee ; nor, assuming a considerable development of narrow 
gauge lines, and the use ot the existing gauge in cases where a 
break would be manifestly unwise, do we think that more than 
a small fraction of the total weight carried would be exposed 
to transfer at all. 

%. The cost of the transfer of goods from one set of wagons 
to another, at points where break of gauge occurs, has been 
variously estimated at the charge for railways transport, over 


a,(listance of from one to ten miles, on the weight transferred. | 


Our own opinion is that, for the average of Indian goods, it 
would not amount to more than 4d. per ton. But from the 
causes that have been just stated, namely, the comparative 
great distance travelled and small quantities moved, we 
should not think that, even if the highest estimate of the cost 
of transfer were correct, it afforded sufficient ground to 
condemn the adoption of a second gauge, except under 
circumstances which will rarely occur, as for instance, in 
the case of short branches to existing broad gauge lines. 

10. We may perhaps facilitate the appreciation of the 
probable worst consequences of the adoption of a second 
gauge by considering the following extreme hypothesis. There 
are now 5000 miles of railway in existence or under construc- 
tion in India, on the 5} ft. gauge, and it is contemplated to 
construct 10,000 miles more railway. Let it be supposed that 
the extensions are to be narrow gauge, and that a third rail 
is laid on all the existing railways so as to obviate by the use 
of a mixed gauge, the inconveniences of break of gauge. The 
cost of the third rail might be about 1000/. per mile for 5000 
miles, or, if it be taken asa charge on the 10,000 miles of 
extension, it would add 5001. per mile to their cost. Taking 
in illustrations the rates that we have arrived at in our 
estimates for the Indus Valley Line, an extension on a 2 ft. 
9 in. gauge would cost, without the addition above stated, 
§2001., and with it, 57007. per mile ; while on the 54 ft. gauge, 
with 45 lb. rail, the cost (without the addition) would be 
70001. per mile; with a 60 Ib. rail, 79007. per mile; and with 
a 68 Ib. rail, and the construction in other res; which has 
been commonly used hitherto, not less than 93001. per mile. 
The above sums include a moderate proportion of rolling 
stock, suited to the several weights of rail and 
we have not thought it proper to mdke any ial allowance 
for the provision of the narrow gauge rolling stock that might 
be needed on the old lines, which it is supposed are to be 


fitted with a third rail; because extra stock would be required | 


on the old lines for the increased traffic due to the narrow 
gauge extensions, whether a third rail were laid or not. So 
tar as might be necessary for the conveniences of the traffic, 
any mere substitution of narrow gauge for broad gau 
stock on the old lines might take place gradually, as the old 
stock required renewal, without causing extra outlay. 

11. It may also be pointed out, on the basis of the figures 


above given, that, while the interest = (at 5 per cent.) 


on the capital required to produce a mile of the narrow gauge 
line be 260. yearly, that on the cheapest broad gauge 
line would be 350/. It is quite impossible that the difference 


gauges. But | 


between these sums, 90/. yearly, could be required to meet 
the share of one mile of railway in the cost of the transfer of 
| goods at the few points where break of gauge took place; 
| more probably, one-tenth of the amount would be in excess of 
| the actual outlay due to such a cause. 
| 12. Nor is it correct to assume that the full advantages of 
| uniformity of gauge can be obtained where a junction is made 
| between lines on which the rails are of very different weight, 
Ts gauge is the same. 
; 13. heavy engines, which are used economically on 
the heavy rails, could not be allowed to run unrestrictedly on 
| the light rail, while those suited for the light rails would net 
| be the best, economics!ly, for the heavy rail; hence a separate 
| class of engines would be required for the light rail. Again, 
| if the rail were reduced below, say, 45 1b. per yard, the weight 
|}on the wagon wheels which would be proper for the heavy 
| rails would be too great for the light rails, and either the 
wagons run on the heavy rails must be loaded with reduced 
weights, which would reduce the proportion of paying load 
to dead weight, or their loads must be transferrred to other 
wagons at the junctions, which is equivalent to a break of 
| gauge. 
| 14 A study of the actual facts of the existing railway 
traffic of India has led us to the conclusion that, in many 
cases, the magnitude and weights of the vehicles and engines 
composing the trains which are run on the 5 ft. 6 in. gauge, 
are disproportionate to the work that has to be done, ancl 
that due economy cannot be obtained under like cireum- 
stances, on the railways about to be undertaken, unless their 
whole ecale is brought into a more satisfactory relation with 
the trailic likely to arise upon them. Thus we find that on 
the south-west section of the Madras Railway, in the first 
half year of 1869, when the line had been in operation for 
upwards of ten years, the average paying load of atrain was 
| 76 passengers and 33 tons of goods. On the north-west line, 
it was 67 passengers and 264 tons of goods. ‘The traffic is 
worked on this railway by mixed trains, and the trains of 
| the south-west section were coustituted on the average as 
| follows : 
tons. 
Weight of engine and tender ‘ 40.63 
»  wehicles (4 passenger and 12 goods) 99.13 
- passengers and goods 


| Total ... - _ . 176.59 
The passenger traflic was, therelore, very little in excess of 
the capacity of one carriage, while four was employed. ‘The 

| goods were a fair load for about iour or five wagons, while 
| twelve were eraployed. There is every reason to think that 
| the management of the Madras Railway is very careful; and 
| the necessary inference from these figures is, that, for the 
| convenienceof accommodating varying numbers of passengers, 
jand picking up and dropping goods along the line, vehicles 
and engines have been employed which would have sufficed 
| for the wants of a very much larger traflic. We state this, 
| making due allowance for the fluctuating proportions of up 
and down traffic. 

| 15. Looking at the question in ali the foregoing points of 

| View, we see no reason to doubt that the financial and other 

| conditions under which it is proposed to carry out the new 

railways in India will be better met by the adoption of a 
| narrow gauge, than by retaining the 5} {t. gauge and using 
| rails, engines, and vehicles of a reduced weight. 

16. The next question is what that narrow gauge should 
be. Onthis point we have first to remark that, in our 
opinion, the carrying capacity of a railway on any gauge 
which will satisfy the conditions of safety and convenience 
will, for a very lengthened period, be in excess of the 
requirements of the traflic likely to Je brought upon the 
projected extensions of railways in India for which a narrow 
gauge is contemplated. Therefore, as it would be incon- 
‘venient to have more than one harrow gauge, we are of 
opinion that, to obtain the greatest economy in construction, 
and, consequently, the greatest porsible extension of railways 
in India, the gauge selected sh: le not only narrow, bui 
the narrowest which will com bir convenience of transport 
for various kinds of goods an’ » ngers with reasonable 
speed, and with economy and s4‘etr in working. The more 
nearly the gauge selected reaches this limit, the more nearly, 
in our opinion, will the object tho Government have in view 
be effected. 

17. We may remark here; that the question of what gauge 
is most convenient is one which has given rise to much 
controversy, and which in the course of the last 20 years has 
been viewed in very different lights. Up to a period extend- 
ing considerably beyond the date (1450) at which the Indian 
gauge was fixed at 5 ft.6in., the balance of opinion was 
Slecidedly in favour of a wider gauge than 4 ft. 8} in., mainly 
on the ground that this gauge did not allow sufhcions width 
for the working parts of the locomotive. Subsequent experi- 
ence has, however, modified this opinion, and it is now 
generally adinitted that an engine suitable for ordinary traflic 
may be put upon a much smaller gauge than 4 ft. 8} in. 
Gauges of 4 ft., 3 ft. 6 in., 2 ft. 6im., and 2 ft., are now in 
use, the 3 ft. 6 in. gauge being the one most commonly em- 
plored, having been ——- in Russia, Norway, Queens- 

and, and in parts of North and South America. 

18. We have personally inspected the now well-known 
Festiniog line on which the 2 ft. gauge is used, and the 
Norwegian railways constructed on the 3 ft. 6 in. gauge. 

19. The Festiniog line was originally a horse tramway, and 
the employment ot the locomotive upon it only dates from 
1863. The gauge of this line is undoubtedly too narrow, not 

; only for the convenience of the locomotive, but for some 

classes of ordinary traffic. But it has offered no serious 

mechanical difficulty to the conduct of passengers as well as 

i traffic, at a speed which might be considerably increased 

| if necessary. The curves of this line are as remarkable as its 

| gauge, their radii being as low as even two chains. 

20. The 3 ft. 6 in. gauge seems to have been adopted in 
Norway as being economical without involving any material 
reduction in carrying power below that of the English narrow 
gauge. Itis manifest that lines on this gauge are worked 
with as much convenience to the traffic as on any broader 
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uge, and, from our experience, we are able to 
oes hah a apesh of miles an hour may be attained on 
them with complete steadiness both of engine and vehicles. 

21. There can, therefore, be no doubt that a t ly 
satisfactory railway may be constructed on a gau 
6in. But the pes ya all, is whether 3 ft. 6 in. is the 
minimum gauge which will answer the purpose of the 
jected Indian extensions, or whether some gauge intermeliate 

tween those of the Festiniog and Norwegian lines will not 
suffice. 

22. The conclusion we have arrived at, upon a careful 
examination of the whole question, is that a gauge of 3 ft. 
6 in. is unnecessarily wide for the proposed narrow gauge 


lines in India, and that its adoption would involve the sacrifice | 
to a material extent of the object which the Government has | 


in view 

23. Our conviction is, that the gauge for such lines need 
not exceed 2 ft.9 in. We have satisfied ourselves that engines 
of sufficient power may be put on this gauge to draw at a 


sufficient speed the largest traffic which the lines for which a | 


narrow gauge is suitable are likely to carry; that vehicles 
may be used on this gauge which will afford complete 
accommodation for all classes of passengers and goods traffic ; 
and that this gauge presents no reasonable objection on the 
ground of risk, whether from wind, oscillation, or other 
causes, or of discomfort, to the economical and convenient 
transport, at a sufficient speed, of both passengers and 
goods. We, therefore, recommend the gauge of 2 ft. 9 in. for 
adoption. 

24. Questions of hardly less importance than that of the 


gauges are, the maximum weight to be placed on an axle, | 


and the speed at which trains are to run, because these 


determine the weight of the rail, the strength of the road | 
generally, and the character of the locomotive and rolling | 


stocks. 

25. The maximum weight on the engine axles of the 
Norwegian, and, we believe, of the Queensland Railways also, 
is about 7 tons, 34 tons to the wheel. The maximum weight 
on the wagon axles of the Norwegian line is as much as 2} 
and perhaps 23 tons per wheel. But we travelled on the 
Drammen line, at the average rate of 30 miles an hour, on an 
engine which has a weight of less than 2 tons on each wheel, 
or less than the weight on the wheels of the wagon stock, 
and which is found sufficient for all the light work of the 
line. This engine has four wheels coupled, the total weight 
for adhesion being 74 tons only. The average working speed 
on the Norwegian lines is 14 miles an hour. 

26. Our opinion is, that for a level country such as we may 
chiefly expect in India, the maximum weight on an engine 
wheel for the narrow gauge lines should not exceed 3 tons. 
In regard to speed, we think that an average of 15 miles an 
hour should not be exceeded. 

27. For such weights and speeds we recommend that the 
rails ordinarily employed should be of the same weight as 
those in use on the Throndhjem line. the oldest of the 
Norwegian narrow gauge lines, namely, 36 lb. per yard; and 
that they should be of the same form, namely, that known as 
the contractor's or Vignoles’ rail. This rail, which has a flat 
base, and therefore requires no chair, has now been in use on 
the Throndhjem line for six years. The engines passing over 
it have from 3 to 34 tons on each of their four driving wheels, 
and though it is of very ordinary make, it shows no signs of 
undue wear. In the face of poe’ an example we cannot re- 
commend a heavier rail, and we think that on the lightest 
lines to be constructed, on which engines of reduced weight | 
might work, a still lighter rail might be adopted. The ques- | 
tion of making the rails of steel or iron is one, in our opinion, | 
to be decided entirely by price. We do not think, at the | 
circumstances of the proposed lines of railway, that it would 
be desirable to pay a sensibly larger price for steel than for | 
iron, and we doubt the policy of diminishing the weight of | 
the rail in order to compensate for the difference in cost. 

28. We should observe, that on the Drammen line, built | 
since the completion of the Throndhjem line, a 40 lb. rail is 
employed, but we satisfied ourselves that the additional | 
weight was not given in consequence of any failure of the 
lighter rails. The reasons assigned for it to us were of a 
different nature, and do not affect our conclusions as above 
stated. 

29. The size of the sleeper must depend on the class of 
timber employed. On the Norwegian lines, half-round 
timbers, 7 ft. long and 9 in. diameter, are used, flat side 
downwards, spaced, as a rule, 2 ft. 9 in. centre to centre, the | 
rail being placed on an adzed bed about 4 in. square. If! 
creosoted Meme! were employed for the Indian railways on a 
gauge of 2 ft. 9 in., we think the sleepers should be rectangular, | 
measuring in seantling 8in.x4in. Assuming them to be 
spaced 3 ft. apart, centre to centre, a length of 5 ft. 6 in. | 
will give them a bearing surface proportionate, for the weight 
they have to carry, to the bearing surface given on broad 
gauge lines. It will be understood that it is not meant that 
the sleepers should be strictly of these dimensions. They | 
might be of any appropriate size that would suit the timber 
obtainable in the country, care being taken to increase their 
number if their scantling is reduced. 

30. The rails should be fished at the joints and fastened to 
the sleepers with spikes. It will not be necessary to notch 
the rails for the spikes except adjacent to the joints. | 

31. The depth of ballast must be determined by considera- | 
tions of the weight to be carried and the requirements of 
drainage. As banks in India are usually very solid after two 
or three rainy seasons, we are of opinion that, for the class 
of railway we propose, 6 in. of ballast under the sleeper will | 
be sufficient. 

82. The width of the ballast at the base need not exceed 
8 ft. 6in. The width of the bank at formation level need not | 
exceed 9 ft, 6 in. for single lines. | 

33. Cuttings, tunnels, and drainage openings, would be | 
arranged in accordance with these dimensions, making the | 
necessary allowance for side drainage and width of rolling | 
stock. j 
34. Fencing need only be employed in the neighbourhood | 
of stations, crossings, and thickly inhabited localities. | 
The ditch and mound, with one or two wires on the top 


| 


| attached to timber posts should be sufficient, but in many | 
places a live fence will be possible and should be cultivated. 
the stations. They are i 
| will be an impossible material for India, but we think that 
| kutcha or kutcha pucea work may be 
| pucea work aS ee 
| entirely dis wi Semaphore signals may also 
| dispensed with, cneren genene at important junctions. They 
are not used on the Norwegian railways, nor on many of the 
| Continental lines where traffic is light. 
| 86. In regard to wrought-iron girders for brid we 
would recommend, that for all s of less than oo tt, the | 
rolling load should be csletlated ob ane ton to the foot, that | 
| for all girders of larger span the rolling load should be cal-| 
culated at one ton to the foot up to 50 R, and /,ths of a ton | 
for every foot in excess of 60, the usual strain to which iron | 
is subjected, being adopted. 
37. It is difficult to advise specifically in regard to loco- | 
motive stock, as the character of the engine must depend on | 
| that of the line and the expected traffic. It may, however, | 
be laid down as a rule, that no engine should have less than | 
four wheels coupled, giving, at 3 tons to the wheel, 12 tons | 
of adhesion. Such an engine, with a properly designed | 
boiler, will be sufficient, under ordinary circumstances, to | 
draw a gross load of 120 tons up a gradient of 1 in 500, at | 
| the rate of 20 miles an hour. If greater adhesion be re- | 
} amen six or even eight wheels may be coupled. The | 
iameter of the driving wheels need not exceed 8 ft. 
38. In regard to other rolling stock, taking the maximum | 
| weight on four wheels, at about 8 tons, a suitable diameter | 
for the wheels would be 2 ft., the journals being 24 in. | 
diameter by 6 in. long, and the axles 3 in. in diameter. 
39. Passenger carriages might be 18 ft. 6 in. long, and | 





€ 


6 ft. wide, in both cases externally, their internal height | 
| being 6 ft. They would be on four wheels, the wheel base | 
being 9 ft. They might be divided into four compartments | 
for third class, to carry 32 passengers; into three compart- | 
ments for second class, to carry 18 passengers; and might | 
be specially arranged for first class to carry 6 first-class pas- | 
sengers for short journeys, or three for long journeys, with | 
luggage and servants, with washing and closet conveniences. | 
The weight of such carriages would, it is estimated, not ex- 
ceed 34 tons. Where the traffic or the nature of the line | 
rendered it desirable, the carriages might be double the above | 

length, and carried on bogies. 

40. The ordinary goods wagons should be equal to a load 
of 5 tons, the available internal capacity of the covered | 
wagons being about 300 ft. This would give a wagon about 
14 ft. long by 5} ft. wide inside. We suggest that the wagons 
should be designed, in the first instance, without bearing 
springs. The dead weight of the covered wagon need not 
exceed 2} tons. As in the case of the passenger stock, longer 
wagons carried on bogies or shorter wagons could be used as 
the traffic required. 

41. The springs in both carriages and wa, should be 
placed under the journals. Their floors need then be only 
15 in. above the rail, and they would be accessible without 
platforms. ‘The total height of the passenger carriages from 
the ground, allowing for a double roof, need be only 7 ft. 6 in. 
ber draw spring should combine with it a single central | 
jutler. 

42. We have satisfied ourselves that carriages of the kind 
we have described would have sufficient stability to resist 
being overset during gales of wind, except, perhaps, under | 
circumstances of a very unusual kind, when, however, they | 
would be in little greater danger than the carriages of the 
broad gauge lines. They would be certainly as safe as the 
carriages hitherto built for the 3 ft. 6 in. gauge, of which we | 
have heard no complaint on this ground. 

43. As to the general carrying power of a 2 ft. 9 in. gouge 
railway, we are of opinion that, within the practical limits | 
of the traffic likely to be dealt with on the proposed exten- | 
sion lines in India, the vehicles of the 2 ft. 9 in. gauge would | 
in every respect meet all requirements as fully as the vehicles 
of any other gauge, however wide. We affirm this broadly, | 


without any hesitation, being convinced that the only pos- 


| sible doubt that can arise as to the complete efficiency of a | 


well constructed and well designed narrow gauge railway | 
has regard to its ability to carry an extremely heavy traffic, | 
or large trains running at high speeds, neither of which con- | 
ditions can oecur from the nature of the case. 

44. As between a 2 ft. 9 in. gauge and a 3 ft. 6 in. gauge, 
we think that no sensible difference of ¢ ing power 
could exist, either in the passenger or goods vehicles. The 
addition of one or two carriages to a train would at once, 
without increase of dead weight, bring up the 2 ft. 9 in. 
gauge line to the level of a 3 ft. 6 in. gauge line in respect 
to passengers. As to goods, so long as the due relation is 
maintained between dead weight and paying load, the carry- 
ing power of the line is eleguibas determined by the gradients 
and tractive force of the engines, which last, between the 
limits of 2 ft. 6 in., and 3 ft. 6 in., would be almost entirely 
governed by the weight of the rail. 

45. In conclusion we wish it to be fully understood that the 
ground on which we recommend a 2 ft. 9 in. gauge is not 
that it is necessarily better than any broader gauge, but that 
the main routes on which the heavier traffic has to be carried, 
being already constructed on the 5 ft. 6 in. gauge, the narrow 
gauge should not be wider than what is sufficient for the 
traffic to be carried on the extensions, and that for this a 
gauge of 2 ft. 9 in. is enough. However small, in point of 
cost, the difference may be between a railway on a gauge 
which is enough, and a railway on any broader gauge, we 
contend that, under the circumstances of India, the available 
means of the Government will be better applied to construct- 
ing an increased length of line on the narrowest gauge that 
is sufficient, than a reduced length on a wider gauge. 

We have the honour to be, Sir, your obedient Servants, 

(Signed) R. Srracuey. 
C. H. Dickens. 


A. M. Rewpe.. 
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2. Besides the question of saving of cost in construction of 
the line over the portions of the country where no 
the guage of tat eolileg pertoap of salteay ter thet 
gauge way 
be eee en ee ee eee ee traffic 
etock with stock for t Genew aches Wehone teenaaree 
should best meet the intention of the Secretary of S in 
regard to this point, by estimating the cost of laying a third 
rail, and allowing additional stock on the narrow gauge for 
the additional through traffic, thus obviating the necessity 
of interrupting traffic, or of ing the rolling stock on 
the 54 ft. gauge required for the traffic which now 
Our reason for this is that the course we suggest would be 
immediately leas costly, and would at the same time tend to 
avoid the complications that might possibly arise in conse- 
quence of the existing lines of railway belonging to a joint 
stock company. 
8. We would remark, however, that LA —_ ai (me spe 
opinion, in any way necessary to t il (nor 
course to provide the extra rolling eo merely in conse- 
uence of laying down a narrow gauge between the existing 
F men The communication between the one as 
well as the traffic on them, will be the better for the railway 
interposed, even though on a diff-rent gauge, and the pro~ 
vision of a third rail on the existi.; lines, unless @ military 
emergency may seem to require it, may well wait till ex- 
perience bas shown that its expense is really worth incurring 
in order to obviate the inconvenience of the break of gauge. 
4. The cost of providing for the break of gauge at Lahore 
is another point mentioned for our consideration. This, it 
appears to us, could not exceed the cost of providing a 
separate terminal station fer the narrow gauge line. It will 
be seen below that our estimates provide for it accordingly 


z 
: 


| (Appendix G). 


5. The next point relates to military emergency, and may 
be considered, we presume, exclusively in reference to the 
Lahore and Peshawur line. This we infer from the circum- 
stance of the Government of India calculating on gaining a 
reserve of stock for military emergencies on a narrow gouge 
line between Lahore and Peshawur, by stocking in 
ordinary way the narrow gauge line from Lahore to Kur- 
rachee. 

6. We have first to examine what amount of working 
wer is to be considered equal to a mili emergency. 

e believe that it has never contemplated to construct, 
for the present, more than a siugie line of railway between 
Lahore and Peshawar. The limit of power contemplated 
must, therefore, be what could be attained on a single line 


| of railway on the 64 ft. gauge. Again, the project in con- 


templation is not to form a new road for the railway, but to 
alter and improve the existing cart road so as to admit of 
rails being laid upon it. In regard to the 170 miles between 
Jhelum and Peshawur those alterations, we un , will 
leave the worst gradient at 1 in 40 in two of the tracts over 
which the line , while in other parts the gradient may 
vary from 1 in 50 to Lin 100. Between Lahore and Jhelum 
the country is flat. This being the case, we do not think 
greater working speed can be calculated on than would 
traverse the whole 270 miles of the line once in 24 hours, 
which, assuming a siding at every 12 miles, would limit the 
continuous working power of the line to 12 trains up and 12 
trains down per diem. Calculating on the trains being 
made up to 30 carriages, this would give 360 carriages either 
way per diem as the limit of continuous working power. 
Twice this unt of working power might be concentrated 
into a single day by working the trains all one way and 
letting the vehicles accumulate at the terminus, but an 
interval of two days would then be required to clear the line 
for a fresh despatch of troops. This would admit of 24 trains 
being despatched in 24 hours for one day in three, and would 
require the same quantity of rolling stock as is necessary for 
continuous working one train per hour both ways. We 
state this as the utmost working power of the line, but it is 
very questionable whether it could be -attained in practice. 
For the sake of comparison, however, we have made our 
calculations on this standard. 5 

7. Making a rough calculation of the requirements for 
conveying an Indian Army on the 5} ft. gauge, we find that 
the same number of carriages may be taken as the Volunteer 
Staff Corps arrived at for an English army with the 4 ft. 81 in. 
gauge lines—that is, 200 carriages for every 1000 men, fully 
equipped with their proportion of Artillery, Cavalry, cattle, 
camp equipage, and stores. If Infantry, with merely their 
arms, ammunition, and be taken, 50 car- 
riages will suffice per 1000 men. For continuous working, 
then, the single 54 ft. pag ag lege 1800 men fully 

ui diem, or 7 soldiers partially 
perio P By suffering the rolling stock to accumulate at 
the terminus, 3600 fully equipped men, or 14,400 partially 
equipped Infantry soldiers, could be sent up in 24 hours. 

8. Coming now to the mes it will = found + a 
the carriages we as standards will carry five- 
ninths of the ioud of the i i : 
7pm doe ar as it wi og Heong i Lay ties 4 
the number of carriages (or to use inges on bogies ), 
and to supply engine accordingly. If this be done 
the narrow gauge will be as effective as the wide gauge line. 
jx med: paceman somes, ee ——? provide 
this transportin er on the narrow gauge line is given m 
Appendix J, ann lashaied in the results pt below. The 
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sizes of the carriages we have proposed will be sufficient for 
all the ordinary equipments of an army. 

9. Twenty-four trains of 30 vehicles on the 5} ft. gauge, 
or of 54 vehicles on the narrow gauge, would oceupy five or 
six miles of railway. By doubling six miles at each end, 
the necessary siding space would be obtained for working 
this exceptional traffic. But we have not thought it neces- 
sary to estimate for this specially, as the excess napens the 
10 per cent. allowed for sidings for ordinary traffie would 
not be large. The excess would also affect nearly equally 
the wide and narrow gauges, for while the wider gue would 
mile for mile eost more, the narrow gauge w require a 
greater length of extra siding at Lahore. 

10. In giving the following comparative results of our 
estimates, we beg to point out that we have considered three 
different roads on the 54 ft. gauge, namely, one with a 65 |b. 
rail laid on chairs, and otherwise with the ordinary formation 
hitherto in use on the Sind and Punjab lines; one with a 
69 lb. flat-footed or Vignoles’ rail, with somewhat lighter 
sleepers, as heretofore contemplated for the Lahore and 
Peshawur line; and one with a 45 lb. flat-footed rail, with 
sleepers and other parts reduced as far as we consider it 
practicable on this gauge. This last kind of road we con- 
sider suitable for an engine wheel-weight not exceeding 3j 
tons, and, therefore, although it will take the wagons in use 
on the existing Indian lines with full loads, it involves the 
imconvenience of a break of gauge as regards the greater 

of the engines now in use in India. | 
aes that this construction would not be suitable for the 
Lahore and Peshawur line in reference to the use of that 
line on emergencies, when it would, if it be laid on the 5j ft. 
gauge, be desirable to c-e freely all the rolling stock and 
engines of other railways. On the narrow gauge this would 
not be possible, but on a light wide gauge it would be difli- 
cult to prevent it during an emergency, and such injury 
might be done as seriously to affect the use of the railway. 

il. In all the estimates the cost of the crossing of the 
Indus at Attock has been omitted. 

12. The narrow gauge line contemplated in our estimates 
is that of 2 ft. 9 in., with a rail of 36 lb. to the yard, as recom- 
mended in our previous report. Our estimates show, there- 
fore, a greater saving in favour of a narrow gauge than would 
be obtained if the Government decided to adopt a larger 
gauge than 23 ft. or re heavier rail than 36 Ib. to the yard. 

13. We have not considered it necessary, in estimating 
for the rolling stock on this gauge, to increase the number of 
vehicles beyond that which we have provided for the 5, ft. 
gauge. We have shown in our former report that in practice, 
with a light traffic, the vehicles of the 5}ft. gauge are 
larger than is necessary. The number of vehicles is fixed in 
a measure for edhvenience of traflic, and for a light traffic 
we think the same number may be taken to suflice, even 
though scarcely of more than half the capacity. But the 
estimates are given both with and without rolling stock, so 
that it will be easy to see how this arrangement affects the 
comparative cost. We are convinced that the rolling stock 
we howe provided will suffice for some considerable time 
after the first opening of the lines, however constructed. 

14. It will be observed that we have, 
other alternatives, estimated the cost of adopting the narrow 
gauge only-between Mooltan and Kurrachee, keeping the 
ot tt. gauge between Mooltan and Peshawur, and involving, 
theretore, a break of gauge at Mooltan instead of at Lahore. 

15. In presenting the estimates which follow, we beg t 
point out a peculiarity in the cost of railway construction in 
india, which greatly enhances the saving effected by adopt 
ing light rails and narrow gauges. The cost of ironwork is 
very great, on account of the sea freight and long land car- 
riage, while woodwork is also very costly, owing to the 
seareity of timber. Brick and masonry work are somewhat 
dearer than in England. On the other hand, the cost of | 
earthwork is extremely low in India. It follows that in 
India, as compared with England, the cost of all that part 
of the outlay which depends directly upon the weight of 
rail and width of gauge is increased, while that depending 


ou the inequalities of the ground is diminished. In the 


particular cases we have chiefly to deal with, this peculiarity | 


1e by the extreme flatness of the 
y the existence of a road ready 
made, and needing small preparation for the railway. 

16. The following are the results of the estimates we have 
made :— 


is further exaggerated. in « 
eountry, and the other by 


f Raviweau betwees Mooltan 
aed Aotret, 480 miles 
rail, on ebaire, 54 ft. gaug 
A) : _ 75 775,000 4,450,000 
rail, flat-footed, 54 it. 


gauge (Appendix PB) ; a +0 ‘ 740, ) 3,800,000 | 


With 451b. rail, 54 ft gauge (Ap 
pendix ©) > - 7.65 » O00 3 
With 36 gauge (Ap 
pendix D) 


Cot of Rail 
Pashawer 71 mules, 
bridge aed approeches. 

L. With GO Ih rail, 54 ft 
pendix E) .. . 

2. With 45 Ib. rail, 55 tt. gauge (Ap- 
pendix F) ot =a 2,300,000 360,000 2,660,000 

3, With 36 Ib, ral, gauge (Ap- 
pendix ©) ... ose i 


Additional Estimates 

ing third rail between Kurachee 
and Kotree, 106 miles (Appendix H 
The same between Lahore and Mcoltan, 

214 miles (Appendix I) 
Extra rolling stock on 2{ ft. gauge for 
Lahore and Peshawar line, for mill- 
tery emergencies (Appendix J) ons 


340,000 
2,480,000 

between Lahore and 

omitting I+ dus 


gange (Ap- 
7,600,000, 400,000 3,000,000 


| 
1,940,000 250,000 2,190,000 


65,000 160.000 
244,000 


115,000, 360,000 


310,000 310,000 
17, Combining these as required, they aff 


alternative estimates :— } 


t appears to us, | 


in addition to the | 


ri the f owing | 
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rail between Kotree and Mooltan, and 

60 Ib. rail between Lahore and Peshawur 
(Appendix K) 

Il. Same gange, _ 601b, rail on both lines 

.. 5,660,000 6,800,000 


6,275,000 7,450,000 


(Appendix L) 

IIL Same gauge, with 60 ib, rail between La- 
hore and Peshawur, and 45!b, between 

- Kotree and Movitan (Appendix M) 

IV. Same gauge end 45 ib. on both lines (Ap- 
pendix N) 

V. With 54ft. gauge and 601b. rail between 
Lahore and Peshawur, and 24 {t. gauge 
and 361b, rail between Kotree ‘and Mool 
tan (Appendiz 0) ... 

VL With 53ft. gauge and 45 1b. rail between 
Labore and Peshawur, and 2] ft gauge 
with 361b. rail between Kotree and 
Moolten (Appentix P) 

VIL With 2§ ft. gauge and 
lines (Appendix Q) ... : 

VILL. New lines, as in No. V., with third rail laid 
between Kurrachee and Kotree ( A ppen- 
dix R).. one 

IX. New lines, as in No. VI, with same ad- 
dition as above (Appe ndix 8) 

X. New lines, as in No. VII., with third rail 
both between Kurrachee and Kotree and 
between Mooltan and Lahore (Appen- 
dix T) . eee ooo . 4,300,000 5,190,000 

XI. The same, adding the extra rolling stock 
for military emergencies (Appendix U 


| i 

i With 54 ft. gauge on both new lines, 64 Ib. 

i 

| 

| 

| 

| 5,250,000 63,40,000 


4,950,000 6,000,000 


4,620,000 5,489,000 


. 4,320,000 5,140,000 
361b. rall on both 
3,960,000, 4 670,000 





4.715,900 5.640.000 


4,415,000 5,300 000 


15,500,000 


18. It may be gathered from these estimates, that the 
smallest cost at which railway communication might be 
secured between Kurrachee and Peshawur would (see No. 
VIL) be 8,960,0001., exelusive of rolling stock, and 4,670,0001., 
including it. This communication would be by a narrow 
gauge between Kotree and Mooltan, and between Lahore 
and Peshawur, and would involve break of gauge at Kotree, 
at Mooltan, and at Lahore. If it were thought necessary 
to provide through commhication on the narrow gauge, a 
further expenditure of 340,000/, excluding, or 620,0002., in- 
eluding, rolling stock for ordinary traflic, would be necessary 
(No. X.), to which, if a special rolling stock be provided for 
military emergencies, the sum of 310,900/, must be added 
(No. XL). Thus the whole expenditure for works only 
would be 4,300,000/., for works and ordinary rolling stock 
5,190, 000L., for works ordinary and special stock 5,500,000/. 

19. Assuming it to be determined that the 6) ft. gauge 
should be retained unbroken between Kurrachee and | 
Peshawur, and that the weight of rail on the line between 
Lahore and Peshawur must not be reduced below 60 lb. to 
the yard, while a 45 |b. rail may be laid between Kotree and 
Mooitan, the cost of the works only would be (No. LLL.) 
5,260,000'., which, with 1,090,000/. for rolling stock, would 
bring the cost up to 6,340,000/, In this ease there would be 
no break of gauge, and no question of providing extra rolling 
| stock for military emergencies would arise. 

20. An intermediate course would be to retain the broad 
| gauge amd 60 lb. rail for the new line between Lahore and 

Peshawur, but to use the narrow gauge between Mooltan 
| and Kotree. The cost of this would (see No. V.) be 4,620,0002., 
without rolling stock, and 5,480,000L with it. But there 
| would be breaks of gauge both at Mooltan and Kotree, the 
| former of necessity, but the latter removable by a mixed 
| gauge to Kurrachee,’at a cost, excluding rolling stock, of 
| 95,0002., or, including it of 160,000/, 
| former sums, the cost of this alternative would (see No. VI i L) 
| be, for works only, 4,715,000/., or, adding 925,0001. for rolling 
| stock, in all 5,640,0002, 

21. The estimates we have given afford several other alter- 
| natives besides those analysed in the last three paragraphs, 
| but we believe the foregoing will be found to contain a suffi- 
| cient example of analysis of possible combinations of estimates 
| to render it easy for the Secretary of State in Council to 





| select and compare any others that it may be deemed advis- 
able to consider. 
We have the honour to be Sir, your obedient Servants, 
(Signed) R. STRACHEY. 
C. H. Dick eys. 
A. M. Reypet. 


APPENDICES. 
Appenprx A. 

Estimated cost of the line from Kotree to Mooltan, taking 
| Mr. Brunton’s left bank line, the length of which, ex- 
| eluding the Roree branch, is 450 miles. This includes 

crossing the Indus, near Kotree, and the Sutlej, 60 miles 

south of the Mooltan. The banks taken at 20 ft. wide. 
After a careful examination of the sections, we find that the 
earthwork may be abstracted as follows: 
3,300 ft. at 20 ft. deep) 
« | Cuhie Feet. 
> 4,970,373 


| Rock eutting oe 
j 660 .. Wb 
6600 . 10 
ao. 7 } 
} 2509 ., 5 . j 
(Mr. Brunton’« estimate, 4,956,098 cubic 
Earth cutting 1320 ft. at tang deep 


5.280 
: > 14,646,400 


feet.) 


10,000 . ‘i 
10.000 .. 5 
Bank.. 14 miles at 10 ft. h w, 
18 ms é 
90 . 5 
The rest of the earth- 
work, taken as 
bank, gives on the 
OOP «as aw Os ia es 
Total 296,437,950 


(ir. Brunton’s estimate gives 296. 8 824, 697). —- at 14,200 
Total, earth and rock work £176,000 


> 281,891,550 





j Earthwork, 367/. per mile. 





Adding this to the | 


| Add 20 per 


i 
| 





Permanent W. 
68 Ib. rail, with Ath — for fastenings will give 115 


toms at 862 per ton in 


Engiand, 
carriage to site, inclading freight by sea and land 
Cast-iron, 40 tons of chaira, at 4+6= 101. pe: 


£ 


61. per ton for 


r ton 


2000 sleepers, 10 ft. x 10 -1. x4, or 3 5 cubie feet, at 3s. 4a. 
carriage 


per cubic foot, including 
Ballast, eet 


perhandred ... . ous om 


Laying, 1001. per mile... od oss ee 


Total 


Add for sidings, 10 per cent. 


Total per mile 


Total for 480 miles 
Bridges. 


Sutlej, 3520 running feet, at 421. per foot ... 


Narra, 2560 ft. at 312 ... 
Smaller bridges, at 1251. per nile 


x 1g x 5280= 118,000 cubic feet, at 10s. 


«- £2,061,929 


Lengths as given by Mr. Brunton. 
2555 running feet of bridge, at 50/. per foot, say 


330.000 
150,008 
80,008 
6. 


(There are 9505 running feet of all sizes, from 35 Tt 
span downwards to 6ft, and 1452ft of culverts 


under 6 ft. span.) 


Total =< S75. - mile, or ... 


Tele graphs, 480 miles, at 100/. 
toad crossings, 440 miles, at 401... 
Fen ing, say for 40 miles, at 200/. ... 


fencing, at 1571. per mile 
Stations. 
Main workshops 
4 larg 
4 smalier ditto, 80004. 
32 roadside stations, at “4000n.” 


Total stations, 625 
Rolling Stock. 
For 4 trains each way, 
100 ¢ ngine 5 at 2700. 
2000 vehicles, at 2002. 


Total roljing sto 
Abstract. 


Bank and cuttings 

Permanent way 

Bridges and culverts J : 
Telegrapha, road crossings, and per 
Stations and workshops ae 

Rolling stock ; ove 

cent. for engineering, 


1.195,000/.,, Indian expenditure 


Add 5 per cent. on 2,488,000/, of English 3 


ture for agency, &c. 


Add 10 per cent. for contingencies ... 


* Or, total, say 92701 ; 


Deduct rolling stock 
5 per cent. English agency 


10 per cent contingencies 


Total, omitting rolling stock, ney. 
Rolling stock ae : . 


Arpenprx B. 


Estimated cost of line from Kotree to Mooltan as before 


» changing stations, at: 20 0001. eac h 


per mile, 


k, per mile, 1396/., « 


&c. on 


xpendi 


£420,006 
48,000 
19,200 
+000 


Total for telegraphs, road er ne rha: and partial 


£75,200 


6008 
80,000 
2,000 
128.000 


or .. £300,000 


or 8 trains in all daily. 


970,000 
400.008 
£670,000 


480 miles. 
176,000 
2,041,920 


33 508 


1466 703.508 
146 70.350 
1612 773.850 


7660 1,675,008 


775,000 


but with 


flat-footed 60 ib. rails, width of bank as before 


culated on the basis 
Permanent Way 
60 tb. rail, with flat foot, and 
th for fastenings, 104 tons £ 
of wrought iron, at 14/. dua 1456 
20 sleepers 9 ft. x 9 in. x 4} in., 
at 2.6 eubic feet each, = 5200 
cubic feet at 38. 44, per foot 


9+1385 
Ballast, «x 14 x 5280 = 


2 
90,000 cubic feet, at 10s. oe 10 
Laying, per mile eho “es 9 


Earthwork, cal same 


2368 
Add 10 per cent. for sidings 2a7 
Total per mile 


Per mile. 


Per 488 


miles. 


£ £ 
367 176,008 


£3155 or, for 480 miles 


£1,514,49% 


Bridges, telegraphs, road crossings, fencings, and stations as 


hefore 


° . Note. - - Mr. Brunton 8 estimate gives: 


Sank and cuttings 
Permanent way... 
Bridges : 
Indus ... ooo ose 
Sutlej ... . 
Other brik idges, ¢ culverts, and diver- 
sions . oo 


Complete fencing 
Telegraph and c rossings 


Stations 
Watering arrangements 


Rolling stock, wpaenen = sheds and works 
Engineering 

Agency 

Maintenance 

Contingencics 


Per For 
mile. 480 miles 
£ £ 
421 197,448 


| 4,682 2,248 386 


£ 
189,722 
265,320 


142,262 


——= 1,246 


210,598 


75,009 


hops ... 


51,946 
550,656 


5ST 308 


560 =: 268,632 


292.809 
1,200,140 
264,033 
120,015 


402, 2 


a.  £41,193£5,482,982 
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Rolling Stock. 
r wh | gee ie dig dn Seem in all daily 















£ £ 
100 engines at 23504. abs ws 235,000 | Indus, 2535 ft, at 401... .., nee nce, as, Ss «190,000 
2900 vehicles, at 200. me ees in 400,000 | Sutlej, 3520 ., 342. . ete pee ta on " 120,000 
: ———| Narra, 2560 ., 265i. toe > wee eee « 65,000 
Total rolling stock, per mile 1323/., or £635,000 | Minor bridges, 480 miles, atlla, 2. 0 OE 55,000 
Abstract. Total bridges, per mile, 729/,, or, in ail £350,000 
Banks and cuttings ... one ace 176,000 | Telegraphs, crossings, fencing, as before. 
Permanent way ‘= ose A al 1,514,400 Stations. 
Bridges te “o 420,000 | Main workshop ale vai DOE in ee 59,000 
Telegraphs, crossings, andfencing =... 157 75,200 | 4 large changing stations 4... 0 ne 3 70,000 
Stations and workshops... ean 625 300,009 | 4 smaller ditto ... ers iF coe od ae me 25.000 
Rolling stock nee see ose ae 1525 635,00 | 32 roadside stations wie on oes oon eee 120,000 
Engineering and agency: : £ ! OS 
20 per cent. on Indian | Total stations, per mile, 5587, or, in all ... £268,000 
expenditure 224,000 } 
lish Rolling Stock. 
5 per cent. on Englis ex- ‘ o 
nditure 100,000 100 engines, at 16007, ... ai a oop owe 160,000 
penditu ee : ’ 615 324.000 | 2000 vehicles, at 1201, ae oe een is 240,000 
7179 3.444.600 Total rolling stock, per mile, 8332, in all... £400,000 
© per cent. for contingencies oti a 718 344,460 Abstract. 
apm ws £ 
tal per mile 7897 i 3,789,060 | Banks andeuttings ... ©... we see 288 109,040 
Total pe ai) me eee oo Permanent way os a 1720 $25,600 
— ——-—- | Bridges ose ooo +See 350,000 
’ y £7900 £3,800,000 | Telegraphs, crossings, ‘and fencings _ a 76.200 
—_ ————- | Stations and workshops .., in ies . 568 268,000 
Deduct rolling stock... f oie 1323 635,000 | Rolling stock ... dun eee ese see -. S88 400,000 
per cent ove ove : eee 66 31,750 ee oe 
neue 4245 2,087,540 
666,750 | Engineering and agency: £ 
er cel 66,67 20 per cent. on Indian ip La 151,160 
—_—— 5 » on English . 64,105 
733,325 _ 215,265 
- - 418 
y, total, without _— ek.. £3.060,000 fae 
dling stock “ £740,000 | 4691 
10 per cent. for contingencies ... ove ; 469 
Aprrenpix C. a —_ —-— 
Estimated ine from Kotree to Mooltan on a 5) ft. gaug Total eee ese eee ow. 5162 2,478,415) 
v : ls, and 14 ft. formation width in bank gree Reapecrece 
Per mile Total Or, say , £5170 £2,480,000 
Earthwork an ae 141,698 . ee 
art otis ° eee leduct rolling stock 833 oP 
Permicuenl Wey | On ee 
451 sil, with ,th for fastenings, 79 tons, I - - my 
oo ak t “Vega | 875 wr 000 | 
2000 sh ers. 8 ft. x 9 in. x 44in.= 2.4 cubic | , > a a? 4 
feet in al] 4800 cubic feet, at 3s. 4d. ; 800 er? WO a ae gs oe a 
Py y 
Ballast L2 5280=— 70,000 cubic 962 462,000 
feet, at 10s ‘ . tes eee : fal Total without rolling stock ... £4200 2,020,000 
Laying per mi in ous P ooo 90 } Rolling stock 160.000 
2346 Appenpix E. 
G per cent. for sidings aa 234 Railway from Lahore to Peshawur, 270 miles (omitting Indus 
- crossing), laid on the trunk road with a 6 Ib. rail. 
r mile... ais ov ... £2580 or in al) 1,238,880 
Altering the trank road and preparing it for rail, per 
Bridges mil onl, or tm all ., “ one _ ove ‘ 243,000 
rus, 2 ft.. at 461., say eee we 12 Permanent Way. 
Sutle ) . gal 13 poe 
Narra, 254 291 - , - 75,000 | Rails, 104 tons at 16/, 10s é ait: ae 
Minor t res, on 480 miles, at 1257 ° 60,000 2000 sleeper rs at 2.6 cubic feet, at lls, each 1100 
Ballast, as in Appendix B. .., ‘ , 450 
Total bridges, per mile §12/., in all | Lay ying ... ove ove 95 


ossings, fencing, stations, and worksh 


Rolling Stock. 


f four trains each way or eight trains in al! daily 


106 eng t 2000/ 


at 2007 


Total per mile, 12507., « 


Abstract 















£ 
205 
2581 
sric ae oe id 812 
Telegrapt sings, and fencing pes 157 
Statior nd workshops... dee éeo ood 625 
Roiling st 1250 
5720 
ngin ng and agency £ 
Wy mn Ind an expenditure . 203,955 
4 1 English P «ne 56,000 
—_—— 60. 
6325 
Wr t r contingencies ous ose ose 682 
Total = ose on GAot 
Or, say . ses oa pm 6960 
Jeduct rolling stock ons sae 1250 
5 per cent. ove ace 62 
1312 
10 per cent. ais rom wie 131 
144 
2y, total, without rolling stock 20 
Ling stock 
Lprexprx D. 
Estimated cost of Line from Kotree to Mooltan 
gauge, with 36 |b. rails, 
Per mik 
£ 
Earthw aleulated for 94 ft. formation 
bad Luk ose ooo 248 or 
Permanent Way. 
with J, th for fastenings, 63 tons £ 
at 14. per t ge $82 
2000 sleepers, 5} ft. x 8 in. x 4 in, = 1.35 eubie 
feet, 2 cubic feet at 3s. 4d. he 417 
Ballast — * «x 1 5230=— 37,000 c. ft ot 20s. 385 
Laying mile BO 
1564 
Ada 1 ent. for sidings ,., isis 156 


Total per mile e+e £1720 





Bridges. 























| 
} 











































Avrrenpix F, 
Railway from Lahore to Peshawur, 270 miles ( 
a pn 91g jaid on the Trunk Road, with a 46 
ft. “-. . 
Ph martes § Road, as before ... wal oo. 900 248,000 
Permanent Way. £ z 
Raile, 44 1b, 79 tons, at 167. bd. - 190 
2000 sleepers, 8) ft. x 9 ft. x 44 =. ‘at 10s. oo 
Baliast, 70,000 cuble feet ; “ os ~~ + 
Laying as ou inp ona oss won w” 
2744 
Sidings, at pth owe oo ow «» 374 
£5018 14,860 
Large Bridges. £ £ 
16,400 ranning feet, at 36/, oe 2186 500,400 
Telegraphs, crossings, and partial fencing ee | 42,290 
Stations. 
As in Appendix E ooo we ove éoe «. 160,000 
Rolling Stock. 
60 engines, at 24507. 4 ese 147,000 


800 vehicles, at 2102... |... |. es B00 


£1166 £315,000 
Abstract. 
£ 


£ 
Preparing Grand Trunk Set ia iy «9080 243,000 


Permanent way on ose S018 814,860 
Bridges . bel ae ~-- ov 2186 690,400 
Stations and workshops . 160,000 
Telegraph, crossings, and partial fousiog ee 42,3060 
Rolling stock on -. 1166 315,000 

8018 §=2,165,650 











} Add 10 per cent. Sos P ie vik Bats 
£ | . om . » 
204), 04 Total per mile 3697 or in all 998,190 
$00,04 Large Bridges. 
7 The ges over the Ravee, Jhelum, and Chenab are all 
600,000 : of the same character, and may be reckoned at 
no rate of 401, per foot for the 16,400 ft. of aggregate 
waterway, amounting, per mile of railway, to 24301., 
r in all 656.000 
141.698 | Telegrapha, crossings, and fencings as before, at 1571. 
1.2a8,e89 | per maile ous ose ose vee ene a 42,390 
; Stations 
Main workshops al ont om ese eee 40,000 
map ; tions at 20,0001, ... 40.000 
OU, 000 8 at 8000 16 000 
2,745,778 | 16 roadside stations, at 4000/, 64,000 
Total stations per mile 592/,inall ... £160,0 00 |2 
0). 25, Rolling Stock. 
___....| The gradients will require a larger proportion of engine | 
3, 036,033 power than in the Indus Valivy line, while the traffic to } 
303,603 Jhelum may be taken the same as, and beyond Jhelum at } 
ee half of that of the Indus Valley, allowing for the difference | 
+. 339,636 
bs of mileage. 
3.340.000 | &Y engines, at 28007. . aiid ; ai 168,000 
Y 800 vehicles, at 210/. ... je ne in ase 168,000 
goes Per mile 12442, 
ae Abstract. 
420.009 | Preparing Grand Trunk Road 2 ig we. ©6900 243 000 
ope Permanent way 7 : = on ve. 9697 998,190 
ose oo. 2430 656,000 
al | Gensings road crossings, and tele 
. ‘ . . ba a -- Wi 42,390 
and workshops sae ae 692 160,000 | 
, Re r stock me Li44 336,000 | 
: Engineering and agency : 
£ £ 
20 per cent. on Indian expen 
7 diture... 209,000 
Poy ae oe? mt. on English expen- 
iiture ons a mie 69.500 } 
1) otal, ——_meam 1,030 278.500 
£ en soninicarent } 
10.050 714,080 | 
119,040 10 per cent, for contingencies 1,005 
a ' 
£11,055 2% ! 
3 caked 
Say ote £11,100 3,000,000 
Deduct rolling stock 1,244 } 
5 per cent. 2 
10 per cent, + 131 
£1457 400,000 | 
| sa —— | 
} y, total, without rolling stock £9.630 2,600,000 | 
eonsoo| Bollingen £400,000 | 


Engineering ond agency: 
20 per cent, on Indian outlay 
on English ,, 


«+ 103,040 
wo «59,847 
929 = 253.187 


” ” 











2,414,837 
10 per cent. for contingencies 241,684 
9453 2,860,720 
Or say ... one -. £9876 £2,065,000 
Deduct rolling stock .., 1166 $15,000 
5 per cent. ... ose ewe ete 58 14,78 
rT 26 330,750 
10 per cent. ‘ ove a» $4,074 
a 
"E8500 2,300,000 


r, total, without rolling stock 
elline stock : mi 


360,000 


Arrrrpix G. 
Railway from Lahore to Peshawur, 270 miles (omitting 
Indus crossing), laid on the Grand Trunk Hoad, with a 
56 lb. rail and 24 ft. gauge. 





£ £ 
Preparing road as before... _ ate 900 243,000 
Permanent Way 

63 tons of iron, at 161. 10s. 1040 
2000 sleepers of 14 cuble feet, at 5a. . 6d. oon 550 
Ballast, 37.000 ... ewe ove eco oes 155 
Laying vee eee ose ee By 

1855 
Add 10 per cent. for sidings ... ie en 1k5 


£2040 in all £550,800 
Large Bridges 


Per mile. Total 
£ £ 
16,400 running feet, at 34/7. ... ove oe 2065 567 600 
Telegraph, crossings, and partial fencing as before 157 42,390 
Stations 
Maiu workshop 35,000 
2c} vanging siatiops, at 17,6 Wl. ee bes ove 35 0 
emalier ditto, at 70001, dee = oes ose ose 14,000 
Ad litions to Lahore station .,. nes ons 17,500 
16 roadside stations, at 374502. ete in pore 56,000 
Total stations, per mile, 585/., in all .., £157, 600 
Rolling Steck. 

60 engines, at 13001 sme pom wns ose on 1458,000 
809 vehicles, at 190/. ... tel va: Ax én 104,000 
Total per mile, 7852., or, in all .., wo» £712,000 


Abstract. 


Preparing Grand Trunk Road one a ~~» 900 243,000 





Permanent way ons 2040 55k), BOO 
, ose eee oes ee 2005 557 OO 
Ps ng, © cros sings, and telegraphs —— 42,390 
Stations and w wkshops ss. eee , .. bea 157 fo 
Rolling stock ... ms bee ined ; eon 735 212,000 


6590 = 1,768,290 
Engineering and agenc 

















20 per cent. on Indian ‘expendi ture 178.400 
5 + v0 English = . 43,500 

R42 227,100 

7a72 Se, 490 

10 per cent. for contingencies dea = <a> me 199,039 

tal = oan vib wie 8109 2,189,429 

Or, ay wes on -. LEV £2,190,000 

Deduet roll ing stock ... ba oe «= BS 212,000 

5 per ce ae ave ons eee sa 10,609 

4 222,600 

10) per cent. bee pe ~~ & 22,260 

ut 264,860 

Say, total, without rolling stock 7200 1,940,000 

Kolling stock ~ ove - ~~. £250,000 
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Arrespix H. 
Cost of laying a third Rail on the Railway from Kurrachee 
to Kotree, to fit it to carry narrow as well as wide gauge 
traffic. 
A 6 Ib. rail to be Isidon a continacus longitudinal sleeper, 
# in. « 4 'n., Dolted to the cross sleepers, 
105 miles length of line. 
4 ., double. 
109 
i . ; sidings 


120 miles. 


$14 tons of raile per mile, atil/ 
a4 x G2= 120 able feet of sleepers, at 
2s. 64 . . os eee ove 

Fastening, laying, and contingencies 


Per mile, on 165 miles of line, 6867. 
ron 120 miles, including sidings 60 in all 
Add rolling stock for two trains each way daily, viz 
14 engines, st 16007 , 22,400 
2*0 vehicles, ut 120/ eee «- 33,600 


72. 


Total per mile on 105 miles 33 ll 56,000 
128,000 
Engineering and ager 


20 per cent 


9.400 

137.400 

10 per en?’ 14.740 

51,140 

£160.000 

t rolling stock 4.000 
5 per cent. 


10 per cent. 


Total, without rolling stock 
Rolling stock a £65,000 


Aprenpix I. 
Cost of laying a third Rail on the Railway between Lahore 
and Mooltan, to fit it for narrow gauge traffic. 
© 214 miles of line. 
a | sidings, &c 


235 miles {n all. 
of which 8 are laid with bow! sleepers, and 155 with ordinary 
wooden sleepers 
80 miles of bow! sleepers, per mile £ £ 
60 tons cast iron, at 101... : 600 
36 Ib. rail; 32 tons, at 147 ove 448 
Laying ane ‘ - ese oes 152 


£1,200 in all 96,000 

155 miles of wooden sleepers, per mile (See Appendix H.) 
31°5 tone of iron, at 14/ oe ose _ 442 
1200 cubic feet of timber, at 3a. 4d 200 
Fastening» and laying . oe 108 
£650 
Total laying third rail — = 

Add rolling stock fortwo trains each way per diem. 

25 engines, at 1600/. ‘ 40,000 


500 vehicles, at 1207. 60,000 


Per mile, 1420/. total 
Engineering and agency 
20 per cent 


10 per cent, for contingencies 
Total for third rail - 1,671 in all 368,197 
Say ... . «oe £1,650 £360,000 
Deduct rolling stock ... 467 100,000 
a 


5 per cent an one ate 23 5,000 


490 105,000 
10 per cent , ° ‘ 49 10,006 


39 115,000 
£245,000 


Total, without rolling stock 
‘ £115,000 


Rolling stock 


Arpeyvix J. 
st of Extra rolling Stock for Military emergencies on the 
proposed Narrow Gauge Line from Lahore to Peshawur. 
24 trains of 54 carriages— 1296 carriages. 

Each train to have four ordinary engines for the 100 miles 
of flat country between Lahore and Jhelum, au@ four 24-ton 
special engines for the remaining 170 miles, or 96 engines of 
each kind. 

Adding about 10 per cent. for disabled, this will give a} 
total of 105 ordinary engines and 105 special engines, with | 
1426 carriages. | 

But there have been allowed : 


Ordi- 
nary 
jengines 
Between Kurrachee and Kotree. Appendix H 
Between Kotree and Moo!tan, Appendix D 
Between Mooltan and Lahore, Appendix | 
Between Lahore and Peshawur, Appendix G ...| 


Total : er an 


Of these about half might be available for emergency, 
eaving to be supplied specially, therefore, 


105 special engines at 2400%, ... ; . £252,000 
Agency at 5 per cent. os od ; 12,600 


264,600 
Contingencies at 10 per cent . 26,460 


291,060 
Add for storing sheds, at 1507. each engine 15,700 


Total , j ; , 306,810 
Or say £ 310,000 
No carriages or wagons would be required 
Arpenvix K. 
Without!’ With 
Rolling Rolling 
Stock Stock. 
5] ft. gauge from Kotree to Mooltan, with 68 Ib. £ 
rail, Appendix A ... 675,000) 4.450.000 
5} ft. gauge from Lahore to Peshawur, with 60 !b. 
rail, Appendix E 2,600,000 2.000.000 
Total for complete communication between 
Kurrachee and Peshawur on thi» scale 
Aprenpix L. 
5, 1t. gauge from Kotree to Mooltan, wit! 
rail, Appendix B 


_ }, SO) OO) 
Lahore to Peshawar, as before ez : 5,000,000 


Arpenpix M. 

64 ft. gauge. with 451b. rail, between Mooltan 
and Kotree, Appendix ¢ oe > 3 
Lahore and Peshawur as befor 


2,650, 006 
2,600,000 2 


» 250.000 6 


Apperprx N. 
54 ft. gauge with 45lb. rail, between Mooltan 
and Kotree, as above 350 3.540.000 
The same between Lahore and Peshawur, Ap- 
pendix F > ) 2,660,000 


000 G00 


. 
Aprerprx 0. 
23 ft. gauge between Mooltan and Kotree, Ap- 
pendix Db . eee 2.02 2.450, 000 
5$ft. gauge, with 601b. rail, between Lahore 
and Peshawur, Appendix E 3,000,000 


4,620,000 5.480.000 


Aprryprx P 
23 ft. gauge between Mooltan and Kotree, Ap- 
pendix D - < _ -«» 2,020,000 2.480.000 
54 ft. gauge, with 45 Ib. rail, between Lahore 
and Peshawur, Appendix F eee ++, 2,300,000 2.660.000 
4,320,000 5.140.000 
Appeypix Q. 
2ift. gauge between Mooltan and Kotree, A 
pendix D ” . ic -++ 2,020,090 | 2,480,000 
2§ ft. gauge between Lahore and Peshawar, Ap- 
dendix G oi 5 aan «oe 1,949,000) 2.190.000 
+.60.000 4.870.000 
Aprenpix R. = 
New lines as in Appendix O «oe 4,620.4 
Third rail between Kotree and Kurrachee, Ap- 
pend su m ness 95.000 160.000 


7. 480,000 


4.715.000 5.640.000 


Appeyprx 8. 
New lines, as in Appendix P <o» 4,320,000 5.140.000 


N aes 
Third rail between Kotree ani Karrache+ Be 95.000 


4.415.000 5,500,000 | 


Aprenprx T. 


New lines, a8 in Appendix Q -«)3,960,000,4,670,000 | 


Third rail between Kotree and Karrachee . 96,000 160,000 
Ditto between Mooltan and Lahore, Appendix 1) 245,000) 360,000 
14,300,000 5,190,000 
Apprenpix U. 
s, a8 in Appendix T, inclucing ordinary rolling 


ling stock for military emergency, Appen- 


£5,5090,000 
Arpenprx V. 
Tarie, showing the comparative proportion of estimated 
cost of different classes of work required for the construc- 
tion of the railways referred to in this report : 


Kotree to Mooltan Lahore 
to Peshawur. 


5} ft. Gauge. 54 ft. Gauge 


Classes of 


} Heavy. 
Medium, 

| 23 ft. Gauge. 
Medium, 
2] ft. Gauge 


ts to th 
& | 


| 


Per Mile 
Earthwork and bridging 
Permanent way... ee 
Fencing, crossings, 
stations, workshops, 7” ° y : 749, 749 740 
and telegraph J 

Rolling stock 

Engineering, agency, ) 1.600 
and contingencies 7 


3.018 2,040 


_— 


1.244, 1166 735 


2,036 1,835 1,579 


Total, per mile ... 


Per Cent. } 
Earthwork and bridging 
Permanent way... .| © 39.9) 37.1) 33.3, 334 
Fencing, crossings, 

stations, workshops, >| 
and telegraph .., ;s | 
ating stock } 16 17 9) 16.1 113 
Engineering, agency, ) | oq - o¢ ae 
and contingencies § wa — Ws 184) 1 


15. 9| 19.0 


Total oe ... 100.0 100.0 '109.0'100.0 100.0 100.0 100.0 


FOREIGN AND COLONIAL NOTES. 

| _ Brazilian Rivers.— Surveys of the rivers Macao and 

| Mossoro in the province of Rio Grande de Norte are about to 

| be made with the view of forming plans and estimates for 
improving the navigation and marking off their respective 

| channels. 

| Army Telegraphy.—Army telegraphy by means of signal 
flags and lights is to be introduced into India and complete 
sets of apparatus are being sent from England for the pur- 
pose. Classes of instruction are also be be formed. 


The St. Lawrence.—It is announced that a new channel 
20 ft. deep has been discovered in the river St. Lawrence 
between Montreal and Quebec. Hitherto the only route for 
ships of heavy draught has been through a portion of St. 
Peter's lake, originaliy deepened at great cost and maintained 
at the requisite depth by a large annual outlay. The new 
channel is reported to be now ready for use with the excep- 
tion of a few boulders which can be removed without much 
difficulty. 


American Rails.—The first American rail was rolled some 
thirty years since. Last year more than 60,000 tons were 
made, more than half in Pennsylvania, the rest in New York, 
Troy, Rome, Syracuse, Elmira, and Buffalo. 


Belgian Coke.—In August Belgium exported coke to the 

extent of 47,822 tons, as compared with 52,263 tons in August, 

, 1869. In the first eight months of this year, the aggregate 
exports were 471,198 tons, against 424,137 tons in the corre- 
sponding period of 1869. 

The Amazon.—The navigation of the Amazon and its 
affluents was thrown open to all flags in September, 1867. In 
1853, the Company of Navigation and Commerce of the 
Amazon commenced operations. In 1854 the company paid 
out of its subventions and profits a dividenc’ of 4 per cent. 
upon its capital; in 1868, this dividend had . creased to 28 
per cent. ; and in 18€9, to 30 per cent. 

Buenos Ayres.—The Argentine legislature has passed a 
law for securing an effective drainage, sewerage, paving, 
and water supply for Buenos Ayres. [he works are to be 
carried out by a committee, with the assistance of an ex- 
perienced and competent engineer. A credit of 60,0001. per 
annum has been opened for the prosecution of the various 

' undertakings proposed to be ‘lien in hand; but unless a 
larger credit is authorised, the works contemplated will be 
16 years on hand, as their cost has been estimated by Mr. 
Coghlan at about 950,0007. 

Toronto, Grey, and Bruce Railway.— The directors of 
this railway have been authorised to issue bonds to the 
amount of $160,000. It is officially stated that $263,000 
have been expended on the surveys and works. 


A Powerful Fog Whistle.—A fog whistle of considerable 

force has been completed at the Phenix Foundry, St. 

| John’s, New Brunswick, for Cranberry Island. It blows 

| regularly eight seconds per minute, and under favourable 
circumstances it can be heard at a distance of 30 miles. 

| Water Supply of Rio de Janeiro.—The Brazilian Minister 

| of Agriculture and Public Works has received a report from 

Messrs. Andre and Antonio Rebongas in favour of bringing 
| water to Rio de Janeiro, from the Rio Ouro, an affluent ot 
| the Rio San Pedro. By this means an abundant supply 

could be obtained at all seasons of the year. The water 

| would have to be brought a distance of 37 miles. At the 
| point at which it is proposed to tap the Ouro, that river is 
| 833 ft. above the sea level. 
Indian Telegraphy.—On the completion of the submersion 
| of a cable from Batavia to Singapore, Captain Halpin was to 
commence laying down what are known as the “ British 
| Indian extension cables” from Singapore to Penang and 
; Madras. Captain Halpin is due at Madras about Christmas 
Day. 

Intercolonial Railway.—All the sections of this important 

| undertaking have now been let, and it appears by an official 

report which has been issued that altogether about 8000 

labourers are employed upon the works. Every effort is 

being made to carry on the line economically. 

Gas in the United States —New Yorkers are complaining 
of the high price of gas (3.50 dol. per 1000 cubic feet) in 
New York. At Detroit the price is 2.50 dol. per 1000 eubic 
feet ; at Cleveland and Milwaukie, 2.50 dol. ; at Philadelphia, 
2.65 dol.; and at Chicago, 3.00 dol. New York is supplied 
with gas by several private companies, and it is argued that 
if the gas business were thrown open to universal competi- 

| tion, or if the city made and supplied its own, gas, substantial 
| advantages would be secured by gas consumers, both in 
| respect to price and quality. 

Locomotives in Belgium.—The Belgian Minister of Public 
Works recently promised to give out orders for 30 loco- 
' motives, to assist Belgian mechanical firms during the pre- 
| sent crisis. It does not appear, however, that the orders 
| have yet been actually given. 

Railways in the Argentine Republic—The Senate of the 
| Congress of the Argentine Republic has passed a Bill for the 
| construction of a line through the heart of the Gran Chaco. 

The line would run from Sante Fé to Santiago del Estero, 
and would open a new port on the Parana for the Upper 

Provinces. ‘ihe distance between the two points is dees 
| 400 miles. 
| Dutch Telegraphy.—Advices from Batavia state that it 

was hoped that telegraphic communication between Java and 

Singapore, on the one hand, and Java and Ceylon, on the 
| other hand, would be established before the close of No- 
| vember. By this means the island of Java will be directly 
| united to Holland. Java will also be shortly in telegraphic 
communication with Australia. 

Belgian Coal in France.—In the first eight months of 
this year Belgium exported 2,418,139 tons of coal to France, 
as compared with 2,096.841 tons in the corresponding period 
of 1869 
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LITERATURE. 


The Education and Status of Civil Bugincors in the United 
ingdom and ign Countries, Compiled from Docu- 
a cnskiie de tenan vital 


Fenner, eri ul eat, 


‘[Frasr Nowxen:] 


Dversa the last few years the Institution of Civil | trainin 


Engineers has done much directly and indirectly 
towards advancing the work of Technical Education, 
but it has perhaps rendered no such good service in 
the cause, as by the publication of this 

We have already alluded to it at some length, and 
the remarks we made then may be taken as introduc- 
tory to the more detailed examination we propose to 
enter upon here. So able and valuable a work which 
is not universally accessible claims, at all events, 
from a journal like our own, that a thorough resumé 
of its contents should be accorded to it. 

The exact means adopted for the training of 
engineers are dwelt upon in so much detail in this 
Memoir of the Institution that it leaves nothing to 
be desired, and enables one to form a fair estimate 
of the advantages and disadvantages of each different 
system. In England, although engineers are trained 
by the routine of pupilage to a fitness for discharging 
the active duties of their profession, there exist a 
number of schools and colleges especially suitable for 
the training of students intending to become engi- 
neers. Of these the chief and most attended is 
King’s College, whose Department of Applied 
Sciences is devoted almost exclusively to the quali- 
fication of students for all branches of the pro- 
fession. Prominent in the course of study in 
this department is the opportunity given for the in- 
spection of different branches of engineering manu- 
facture and industry, together with the practice to 
be obtained in the workshops of the college itself, 
wherein @ familiarity with the embodiment of me- 
chanical science is imparted. The course of study 
at King’s College extends over a period of three 
years, special attention being given to that particu- 
lar branch of the profession to which the student 
addresses himself. The University College of 
London has a similar aim, whilst the School 
of Mines, and the Royal School of Naval Archi- 
tecture, give facilities to those who choose to benefit 
by them, prior to enlisting themselves in the 
offices or upon the works of the practising engineer. 
In like manner Scotland has two universities, one in 
Glasgow, and one in Edinburgh ; Ireland has three, 
two in Dublin, one in Cork ; and a department for 
Civil and Mechanical Engineering has recently been 
added to Owens College, Manchester. It will be 
observed that it is entirely optional with the intend- 
ing engineer whether he attends the classes of any 
of these schools prior to apprenticing himself or not ; 
but by doing so he prepares himself for the field of 
actual work, and is enabled to make each day of 
his pupilage of value; by neglecting so to do, he 
of necessity wastes much time during his appren- 
ticeship, and probably reduces the chance of his 
ultimate success, but that success is entirely inde- 
pendent of the mere fact of college diplomas. 


The establishment of a Civil Engineering College 
for In®a will be a solitary instance of the direct 
r.uon of Government in this matter ; and although 
it is proposed that its chief object should be the 
training of assistants for a special field of labour, it 
will probably have no limited scope, but will be of 
vast benefit to students who either seek to qualify 
as servants of the Indian Government, or prepare 
themselves for a career elsewhere. 

We must turn to France and Germany to find the 
full development of the profession under the foster- 
ing care of a paternal Government, and in those 
countries we shall find the models upon which the 
educational structures of other Continental struc- 
tures have been formed. Let us first take France, 
and from a mass of information in the Institution 
Memoir the leading facts can be collected and 
placed within a moderate compass. Only one class 
of establishment out of the numerous colleges in 
France is not under State control. This exception is 
found in the different industrial schools at Mulhouse, 
Lyons, Lille, &c., where munici schools are 
established partly at the expense of the town, and 
m4 with the assistance of the loca] man * 

ith the exception of the Mulhouse school, where 
preliminary training for engineers is obtained, they 
are rather for the fit of the working classes, 











these establishments 

fitness in that 

district. 

The Government 
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| ne as 18 pro- 
fession was represented ¢ntirély by Government 
servants in France, wey were trained either in 
the Ecole des Ponts et Chaussées, or in the Schoo! of 
Mines, after having received a preliminary i 
at the Ecole Polytechnique, which was i 

in 1794. In 1830, however, the Ecole Centrale 
was founded with the tion, not of training 
engineers for the n works, but for 
the management and de ment of private in- 
dustries. But this school was scarcely established 
when the great development of railways, and with 
them of all other public works, commenced, and the 
civil engineer then found am\ample field for his 
labours, but one which was keenly contested by the 
Corps des Ponts et C # and the © des 
Mines, generally to the disad 
who find a difficulty in rising & 
As an illustration of the posi 










the administration of the, Orleans Railway, which 
has a length of + 2500 miles, On this Jine 
fifteen engineers of the Ponts et Chaussées are em- 
ployed, occupying the highest positions, and one 
engineer from the School of Mines, while the Ecole 
Centrale supplies a large number of sub-engineers in 
charge of sections of the line, and in the locomo- 
tive and rolling stock departments. The schools 
of arts and manufactures are represented by 
numerous draughtsmen and general assistants, who 
seldom attain any elevated positions, 

These latter schools are intended specially for the 
training of foremen or sub-managers for railways, 
factories, or mines, and they send out a large pro- 
portion of engine drivers, iron works managers, 
and mining foremen. There, as a matter of course, 
their course of education is essentially practical. 

The whole of the French engineering schools are, 
therefore, exclusively in the hands of Government, 
by which an annual grant of 33,423/. is made for 
their support, distributed as follows : 

£ 
The Ecole Polytechnique és -- 26,560 
» des Ponts et Chaussées eee 2,872 
ES es Saas > wast 
» deSt. Etienne... eee 668 


33,428 
The Ecole Centrale costs 18,160/. a year, provided 
by the fees of the students, which leaves a surplus 
of about 2,800/. annually. 
At present the existing force of engineers in 
France who have been educated in some one of the 
above schools is given below : 


Inspectors’ General... oh bes ons 88 


Engineers... eos ow oe 5B 
Civil Eugineers from the Ecole Centrale ... 2600 
Engi who have been external pupils of 
Ponts et Chaussées wwe ss 400 
In Belgium, the training of af eers is made the 
eare of the State. With this end three colleges are 
in existence—the Ecole du Génie Civil, at Ghent; 
the Military School at Brussels; the School of 
Mines, at Liége. Entry into these schools is de- 
ndent upon an examination to which each pupil 
is subjected, and for which he is prepared by a 
course of preparatory training received in some one 
of the Government schools established through the 
country, and roy By 9 ee ae _— 
especially ada’ or urpose. e 
Génie Civil, es the Ghent Calversi , confers four 





the artisans and their children, the great object of 
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To so late a time an 1885, engineering ai 
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“The objects of the second grade of stu 
the studenis to attain a low ndard of excelle 
 apawerhamy tna os depart 
t ers the degree og eer ar, 
ne a Ot it is attended by 
foreign students is a t of the value 
of the training it bestows, _ P 4 
. The system pursued in the School of Mines is very 
siinilar to that of the da Gémie Civil, the 
practical and theoretical divisions of being 
carefully attended to, each pupil being q to 
fiil some one of the many important connected 


with the working of the Belgian iron and coal mines 
and their contingent industries. ‘After three years, 
those students whose progress had proved satisfac- 
tory ey gy in a final examination, and receive, if 

, & certificate for capacity, which, while it 
is a guarantee of iency, carries With it no emolu- 
ment nor even c~ ointment to any post. 

_ In addition there is a Special School for instruction 
in the arts and manufactures, wherein students are 
prepared to fill positions in ari i 
connected more or less intima ; 
practice. From this slight sketch it will be seen 
that there exists a greater freedom of action for 
engineers in Belgium than in Fgance, whilst the 
Government takes equal care of the education 
of students, and that the system of apprenticeship 
is for the most part unknown. 

In paar ge find that the ae schools have 
been well eloped, and, as might be — 
hydraulic engineering, the speciality of the Dutch, 
figures conspicuously in the various programmes. 
The system now existing is very recent, dating back 
only to 1863, and the student is free to avail himself 
of the advantages it offers, or gain his knowledge 
independently, there being no special course laid 
down to define the qualifications of the engineers. 
On the other hand, the schools confer diplomas, 
which of course carry with them t weight. 

The Polytechnic School at Delft is the only State 
college where the science of engineering is taught. 
But numerous Government or municipal schools 
prepare the way for the higher course, and these, 
seattered through the country, contribute a large 
number of students to the higher colleges. All of 
these Government and municipal schools are as- 
sisted by the State, the annual subsidies being 
about as follows : 

florins. 


The Delft Polytechnic ... on eee 94.250 
Municipal _,, ae at ae 
554,260 
But it should not be forgotten that the scope of 
these p' seminaries is not limited, but in- 
cludes all those branches of education which lead 
in directions others than that of ee The 
Polytechnic grants diplomas for iE “tical, 
and mining engineering, for technology, architec- 
ture, and navai ..rchictecture. 

The course includes four years’ study, except for 
technology (which requires but three), and in that 
time two examinations are made. ‘The students are 
uite free, and every facility is provided in the 

pe of laboratories, w ops, &e., while the 
different professors, who are bound by no special 
rules, such methods of instruction as appear 
most . It will, indeed, be seen that a close 
analogy exists between the Delft Polytechnic and 





our own King’s College. 
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We illustrate, above, the details of some methods of pre- 
paring piles for tyres and hoops, and arrangements for roll- 
ing cast-steel tyres, which have been designed, and lately 
patented in this country, by MM. Hippolyte Ulysse Petin 
and Jean Marie Gaudet, of the well-known firm of Petin, 
Gaudet, et Cie., of Rive-de-Gier. According to the first part 
of MM. Petin and Gaudet’s plans, a wrought-iron ferrule or 
short hollow cylinder made with a diagonal or re 
joint is surrounded at its base by a flat bar coiled to a heli- 
coidal form. Above this flat coiled bar is placed a ring of 
cast or puddied steel made either without a joint or with a 
searfed joint; upon this again is placed another flat bar 
coiled to a helicoidal form. This completes the pile, which 
is then heated and welded in dies or otherwise =iare steam 
hammer, and subsequently rolled to the proper dimensions. 
Thus, the piles, Figs. 1 and 2, are composed of —first, an iron 
ring, ¢, shown in detail in Figs. 3 and 4; second, an iron bar, 
b, coiled helically, shown in detail in Figs. 5 and 6; third, a 
ring, a, formed of a single bar cut to a bevelled shape, as 
shown in Fig. 7; this ring may be of iron or forged steel, or 
welding cast steel, its height corresponds to the part of the 
tyre which serves as the rolling surface. This is substituted 
for the bars of a trapezoidal form cut into pieces, as shown 
in Fig. 11, which MM. Petin and Gaudet co for a long | 
time employed. This ring, 4, may also be made without joint | 
by casting a steel ring, a’, ig 8 and 9, or by forging a bloom | 
of iron or puddied steel. Fourthly, the pile is completed by | 
an iron coil, 5’, Fig. 10, formed also of a helicoidal bar, but 
shorter than the bar, 6, the thickness of the coil being less. 

MM. Petin and Gaudet claum for this arrangement that 
the tyre has the advantage of being entirely free in its 
essential part—that is to say, its rolling surface—from cir- 
cumferential or perpendicular joints, and they state that they 
have succeeded in securing @ perfect weld of the ring, a, 
composed of forged or cast steel with the iron parts, so as to 
obtain a tyre having a hard rolling surface, combined with 
an interior portion, 6 and 4', composed of iron of superior 
quality coiled helically and without welds. 

The piles thus composed, as above described, are heated 
and the welding and forging is effected by several successive 
heating operations in swages under the steam hammer, and 
they are brought to the required finished dimensions of the 
hoops, rings, or tyres by a circular rolling operation by means 
of well-known apparatus used for that purpose. 

The method of facturing cast-steel tyres, patented by 
MM. Petin and Gaudet, is carried out solely by rolling with- 
ede apestbeatian thelaventeenpeess the te press, and in 
their ificata inventors express the following opinions 
of processes iously used. Thay eng : “ Accending t ono 
of these modes the operator took a bar of square or octa- 
ee ye ened: Fig. 16, which he drew out to about 














height of the tyre, it was then cut into pieces equal to 
the weight of the article to be uced ; two holes, a,b 
(Fig. 16), were then drilled, and bar slit down between 
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these two holes and a series of mandrels passed through in | 
order to obtain the rough outline of a hoop, which was next 
rounded under the steam hammer, and finally rolled circu- 
larly. It will be perceived that these operations were long and 
costly. Another process consisted in casting a steel ring, A, 
of the form shown in Fig. 17, leaving as great a thickness as 


ossible. This ring while between swages, E, E', is sub- 


jected to the action of a steam hammer or hydraulic press, 
which necessitates the ring being heated several times in 
order to form the sides of the tyre and finally passed through 
the well-known circular rolling mill, which exercises the 
pressure simply on the rolling surface and on theinternal face.” 

According to MM. Petin and Gaudet’s own plans, the 
ring, A, is cast in cast-iron moulds, m,m!' (Fig. 18) lined 
with a thin layer of sand, which is maintained in its place 
by means of small teeth or projections cast on the mould, 
and the height of the ring is made much greater than that 
employed in the other system:. The ring thus obtained is 
heated and taken immediately to a “first rolling mill,” 
which acts both as a compresser and drawing machine. This 
mill is illustrated by Figs. 12 and 13. It isso arranged as to 
exercise its pressure on the sides of the tyre, which it rolls 
and draws out. 

The apparatus is composed of two parallel frames, one of 
which only is shown at M, and two rolls, f,g (the extremities 
of which extend beyond the first frame), a horizontal table or 
plate, A, and a vertical shaft, B. In order to roll the ring, 
A, which as it proceeds from the furnace is represented by 


| the profile, a, 6, c, d (Fig. 12), the upper roll, g, is raised to 
| the position, g', the lower roll remaining stationary ; the ring 


is next introduced between the ends of the rolls and rests on 
the table, 4, and the shaft, B, is passed through the interior 
of the ring. Rotatory motion is then imparted to the rolls, 
g.f, and the upper roll is caused to gradually descend in 


order to exercise considerable pressure on the faces, a, 6 and | 


c, d, of the ring, A, and carry it round in its rotatory motion. 
There is thus a considerable pressure on the sides of the tyre, 
and it is drawn out so that its diameter is rapidly enlarged. 
This operation is performed one or more times if necessary 
until the height of the ring is reduced to the required dimen- 
sions for the width or the height of the tyre; itis then sub- 
jected to the action of the ordinary vertical tyre rolling mill, 
which operates on and draws out the other two faces and 
brings the tyre to the diameter and section desired. It is 
claimed by the inventors for this system, that the ) 

of hammering, whether in swages or on mandrels, and the 
use of an bydraulic press are entirely dispensed with, whilst 
by the simultaneous tions of ion and drawing 


= 


a superior quality of tyre is obtained. 

The above decathel caretqueeat of “ first rolling mill” 
may be modified in various — Thus, for example, the 
modification shown in Figs. 14 and 15 admits of rolling 
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apparatus. For this purpose the shoulder, C, of the roll, 7, 
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is dispensed with, and an additional vertical shaft, D, sub- 
stituted for it, such shaft being fixed against the frame, 
M, by two bearings, N. It will be observed that the side of 
the shaft, D, is a tangential line to the shoulder of the roll, f. 
By thus employing the apparatus alternately vertically and 
horizontally, hoops, rings, or tyres may be produced perfectly 
finished on all the faces. 


SHIPsviLpise ror THR Navy.—The following vessels are 
now under construction at the various places named, for Her 
Majesty's Navy: Arrow, 1, double-screw iron gunboat, 245 
tons, and 28-horse power, building by Messrs. Rennie, at 
Greenwich ; Blazer, 1, double-screw iron gunboat, 245 tons, 
28-horse power, at Portsmouth; Blonde, 27, iron screw 
frigate, cased with wood, 4039 tons, 1000-horse power, at 
Portsmouth; Bloodhound, 1, double-screw iron gunboat, 
245 tons, 28-horse power, by Messrs. Mitchell, at Newcastle- 
on-Tyne; Bonetta, 1, double-screw iron gunboat, 246 tons, 
28-horse power, by Messrs. Rennie, at Greenwieh; Bustard, 
1, double-screw iron gunboat, 245 tons, 28-horse power, by 
Messrs. Napier and Sons, Glasgow ; Comet, 1, double-screw 
iron gunboat, 245 tons, 28-horse power, at Portsmouth ; 
Coquette, 4, serew composite gunboat, 295 tons, 60-horse 
power, at Pembroke; Cyclops, 4, double-screw iron armour- 
plated turret-ship, 2107 tons, 25/-horse power, by the Thames 
Company, at Blackwall; Devastation, turret-ship, armour- 
plated, 4406 tons, 800-horse power, at Portemouth ; Fury, 4, 
turret-ship, armour-plated, 5030 tons, 1000-horse power, at 
Pembroke; Glatton, 2, double-screw turret-ship, armour- 
plated, 2709 tons, at Chatham ; the Gorgon, double-screw, 
iron armour-plated turret-ship, 2107 tons, 250-horse power, 
by Messrs. Palmer and Co., Jarrow-on-Tyne; the Hecate, 
4, double-serew, iron armour-plated turret-ship, 2107 tons, 
260-horse power, by Messrs. Dudgeon, Poplar; the Hydra, 
4, double-screw, iron armour-plated turret-ship, 2107 tons, 
250-horse power, by Messrs. Tider and Co., G w; the 
Kite, 1, double-screw iron gunboat, 245 tons, 28-horse power, 
by Messrs. Napier and Sons, Glasgow; the Lively, 2, padd 
despatch vessel, 835 tons, 250-horse power, at Sheerness ; the 
Mastiff, 1, double-screw iron gunboat, 245 tons, 28-horse 

wer, by Messrs. Mitchell, at Newenstle-on-Tyne; the 

e, 2, Royal paddle yacht, 1536 tons, 450-horse power, 
at Pembroke ; the igh, 22, iron screw frigate, sheathed 
with wood, 3210 tons, 800-horse power, at Chatham: 
the Rupert, ironclad ram, 3159 tons, 700-horse power, at 
Chatham; the Scourge, 1, double-screw iron gunboat, 
246 tons, 28-horse power, at Chatham; the Snake, 1, 


the Vigilant, 2, paddle despatch vesse' 
; the Woodlark, 3, double-screw gun 
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THE SMITHFIELD CLUB SHOW. 

Tuat sure forerunner of Christmas, the Smithfield Club 
Show, has been held daring the present week at the Agri- 
cultural Hall, Islington, and the usual opportunities have 
been afforded for the inspection, by those interested, either 
professionally or otherwise, of the animals, bovine, ovine, 
and porcine, included in-the general and expressive term 
“ fat stock.” With these animals we have nothing to do 
here, however. Were we to treat of them at all it could 
only be on engineering principles, such, for instance, as 
attempting to calculate the tensional resistance of the skin 
of some more than usually inflated pig, or the strength— 
regarded as struts—of the legs of some elephantine ox ; but 
although such calculations might reveal the fact that in 
some cases the margin between the working load and break. 
ing strain of the respective materials was dangerously 


AVELING AND GRIEG’S WHEEL FOR TRACTION ENGINES. 


small, yet we fear that the results would scarcely be more 


appreciated by our readers than the labour of obtaining 


them would be by ourselves. Leaving, therefore, the 
quadrupedal curiosities to the descriptive powers and 
eulogies of those better acquainted with their points of 
merit, we will without further preface proceed to speak of 
that portion of the exhibition which belongs more especially 
to our province. And here we may state to commence with, 


HOWARD'S “* INTERNATIONAL” REAPER, 


that the show of implements at the present meeting is, in 
our opinion, searcely equal to that of last year or the year 
before. There are fewer novelties than usual, the stands of 
many of the leading makers are scarcely so well filled as 
they generally are; and we could mention several firms, 





ordinarily exhibitors, who are entirely absent. The main 
cause for this is no doubt to be found in the lamentable 
war now going on on the Continent, a war which has 
powerfully affected—but only temporarily we trust—the 
interests of many agricultural engineers in this country, 
and which like most things which interfere with commercial 
prosperity has also retarded the introduction of improve- 
ments. Some reason for the want of novelties at the present | 
show may perhaps also be found in the ever increasing 





| clase at the Agricultural Hall. 


importance of the summer provincial meetings of the Royal 
Agricultural Society. Year by year these summer exhibitions 
attain larger and larger dimensions, and as at these meetings 
implements and agricultural machinery are subjected to 
trials, and receive an official recognition which is wanting 
in the case of the Smithfield Shows, it is but natural that 
makers should prefer to bring forward their chief improve- 
ments at the former meetings, rather than at an exhibition 
where no awards or prizes are made. However this may 
be, the fact remains that this year the Smithfield Show is 
more conspicuous for the absence of novelties than for their 
presence, and the number of new features which we shall 
have to describe to our readers is therefore less than we 
could wish, 


Traction and Steam PLovcuise Exorxes. 
We have spoken, on another page of the present num- 





Fitz, 


ber, of the demand which apparently exists for traction 
engines with india-rubber tyres, and have mentioned the 
fact that such engines are now being made not only by 
Messrs. Tennant, but by Messrs. John Fowler and Co., of 
Leeds, Messrs. Aveling and Porter, of Rochester; Messrs, 
Ransomes, Sims, and Head, of Ipswich; and Messrs. 
Robey, of Lincoln, The two last-mentioned firms are 
making engines with vertical boilers, resembling generally 
| those made by Messrs. Tennant on Mr. Thomson's plans, 
| while the two firms first mentioned are applying, when 


Messrs, Aveling and Porter, of Rochester, are, 
well represented. Their exhibits include a fine 20-horse 
steam ploughing engine—a companion to that exhibited at 
Oxford—a 20-ton steam road roller, and one of their handy 
little 5-borse agricultural locomotives, of the pattern described 


in the bucholic mind great wonder as to how the engine was 
to be got down again. Curiously enough, the ity of 
getting it up was never, so far as we heard, referred to. 
This 5-horse engine is one of a class which we expect to 
see come largely into use. Until recently, there has been 
a disposition to make traction engines too large and heavy, 
and hence too costly, and thus their general introduction 
has, we believe, been, to some extent, retarded. The little 
engine, of which we are now speaking, is specially intended 
for farm use, and it is amply powerful enough for a large 
proportion of the work to which traction engines might be 
economically applied. We have ourselves seen one of these 
engines develop steadily 15 horse-power on the brake, and 
many of our readers may remember that an engine of this 
class was shown by Messrs. Aveling at Oxford, running 
with a brake load equal to a duty of 10 horse power. In 
these small engines Messrs. Aveling have discarded the 
pitch chain, and have connected the crank shaft with the 
driving axle by gearing the shafts of which are all carried 
by a single casting fixed at the back of the firebox casing 
by attaching it to the side plates of the latter, these plates 
being prolonged backwards for this purpose. The whole 
arrangement is very simple and substantial. Of Messrs. 
Aveling and Porter's 20-horse ploughing engine we intend 
shortly to publish engravings, when we shall describe it 
fully, and all we need say here, therefore, is that it is a 
thoroughly well proportioned and well built engine, which 
looks as if it had not a single unnecessary part about it. 
The steam road roller is similar in general design to Messrs. 
Aveling’s 15 ton roller, illustrated by us on page 17 of 
our last volume, but is, as we have stated, 5 tons heavier, 
and the engine power is, of course, proportionately greater. 
We are glad to find that these rollers are daily coming 
into more general use, and several of them are now doing 
,ood service in the metropolis. 

Not far from Messrs. Aveling’s stand there is exhibited a 
steam ploughing etgine which forms as strong a contrast to 
the 20-horse engine just referred to as anything which 
could well be imagined. This wonderful and curious 
machine is exhibited by Messrs. W. and 8. Eddington, of 
Chelmsford, who appear to have piled upon it all the gearing 
—and swh gearing—they could conveniently get hold of. 
Indeed, we know one engineer who on looking at the left- 
hand side of this engine suggested that it must be a kind of 
“trophy” of gearing exhibited by some manufacturer of 
the latter article—an opinion in which he was strengthened 
by the fact that the designers have so arranged the said 


gearing that it stands ont prominently as far from the 


boiler and its main points of support as possible. In fact, the 
overhang of the gearing is so great that the boiler has been 





| 
desired, india-rabber tyres to traction engines of their } 
ordinary patierns. In the article to which we have already 
referred, we have expressed our opinion as to what the | 
commercial value of india-rubber tyres really is, so that we | 
need not enter into that part of the subject here; and we shall | 
therefore confine ourselves to describing the exhibits of this | 


In the first place we found at the stand of Messrs. John 
Fowler and Co., a traction engine wheel with india-rubber tyre 
constructed on the plans patented by Mr. Thomas Aveling 
and Mr. David Grieg, as an improvement cn Mr. R. W. 
Thomson’s system. Thi@+wheel, which is intended for an 
8-horse engine, and of which we annex an illustration, is 
surrounded by twelve india-rubber segments 12 in. wide by 
3 in, thick, these segments. being held in place by stecl 
stirrups, 4 in. wide by $ in thick, which pass over the india- 
rubber and rim of the wheel, and are secured by bolts passing 





son’s system, an engine which probably 
| sttention than any other in the show. With the general 


placed out of the centre with a view of obtaining something 
approaching a fair balance on the wheels. The boiler alse 
is a curiosity in its way, the barrel being arranged with a 


| view of its being kept entirely full of water. We cannot 


but regard it as extraordinary that in these days, after the 
examples which have been set by Messrs. Fowler an: 
Messrs. Aveling and Porter, there should be turned out by 
any firm of agricultural engineers such a mechanical abor- 
tion as the engine of which we have just been speaking. 
We now come to the 12-horse road steamer eonstructed 
by Messrs. Robey and Co, of Lincoln, on Mr. R. W. Thom- 
has attracted more 


features of Mr. Thomson's engines, a large proportion of 
our readers are no doubt familiar; but for the benefit of 
those who are not, we may give a brief description of this 
particular example. The engine, then, is carried on three 
wheels, namely, a pair of drivers 6 ft. in diameter, and a 
single leading wheel 8 ft. 64 in. in diameter. These wheels 
are all provided with india-rubber tyres, 14 in. wide by 
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driving wheels, is vertical, and is of Mr. Thomsen’ 

kind ; and to it are attached the cylinders, which are 74 in. 
in diameter, with 10 in. stroke. In the engines previously 
made on Mr. Thomson's plans the cylinders have been hori- 
zontal ; but we think that Messrs. Robey have effected a 
decided improvement by placing them in a vertical po- 
sition, It is true that by so doing they have raised 
the centre of gravity of the engine—already high— 
but onthe other hand, they have saved much plat- 
form space, and have, by getting rid of the long ver- 
tical steam pipes formerly used, not only imsured a supply 
of dryer steam to the cylinders, but have, we consider, pro- 
duced a better ing machine. The main frame is of 
wrought iron, and is of a kind of horse-see form in plan, 
part of it being formed by the feed-waser tank, which 
holds about 400 The total length of the machine 
over all is 13 ft. Gin. and the width is 7 ft. 2in. over 
driving wheels; while the weight is stated to be 6} tons 
empty, or about 9 tons in full working orders We must 
confess, however, that this weight somewhat puzzles us. We 
have taken the trouble to calculate the weight of the india- 
rubber-tyres and their armour, and we find the weight of the 
former to be over 164 cwt, and that of the latter over 
224 cwt., making altogether over 39 cwt., or nearly 2 tons 
for these “ extras” alone. There is thus but 4} tons left 
for the 12-borse engiue, boiler, frames, tanks, wheels ( with- 
out tyres), steering gear, &c., and we therefore cannot but 
think that a mistake has been made in estimating the total 
weight at the amount we have stated, namely, 6} tons. The 
weight of a traction engine exercises such an important in- 
fluence on its hauling power that we should be glad to see 
this question as to the precise weight of the road steamer of 
which we have been epeaking set at rest, and we should, 
moreover, be glad to. know what proportion of the whole 
weight is carried on the driving wheels. Messrs. Robey’s 
engine was subjected to some severe trials at Lincoln last 
Wednesday week, and the results, we have been informed, 
were highly satisfactory. So far as we are aware, how- 
ever, these triala did not afford any means of ascertaining, 
with any degree of aceuracy, the comparative adhesion ob- 
tainable with and without india-rubber tyres, or of proving 
thst on ordinary roads such tyres increase the adhesion 
of an engine beyond the amount due to their own weight 
and that of their protecting armour. 

As we have stated on another page, our own impression, 
founded on such reliable data as we have been able to 
obtain, is that on ordinary roads the increase of tractive 
power per ton of weight availaiie for adhesion is not ap- 
preciably increased by the use of india-rubber tyres, at all 
events when protected by “armour” as they now are. 
This, however, is a point which we trust will be set de- 
cisively at rest by the traction engine trials of the Royal 
Agricultural Society next summer, if, indeed, it is not 
settled before by private experiment. In concluding this 


notice of Messrs Robey's road steamer, we may state that | 
it haz been constructed for the war department, and is, we | 


believe, ultimately intended for use at Aldershot; and we 
may further state that whatever difference of opinion there 
may be as to the value of the system on which it is con- 
structed, the engine itself is undoubtedly an excellent piece 
of work, and does great credit to its builders. 

The only other traction engines in the show are, one ex- 
hibited by Mr. Charles Burrell, of Thetford, and another 
shown by Messrs. Garrett, of Leiston. Both these are of 
the ordinary patterns made by the respective firms. 


Portan_e axp Fixep Enernes. 


Amongst the exhibits in these classes the prize engines at 
Oxford are conspicuous, Messrs. Clayton and Shattleworth 
exhibit both their 10-horse fixed and 4-horse semi-fixed 
prize engines (illustrated by us on page 76 of the present 
volume), and their beautiful proportions and finish gained 
them numerous admirers. The great Lincoln firm are not 
the exhibitors of any novelties in enzine building this vear, 
but we notice that ax usual they have since the last show 
introduced s+veral minor improvements in the details of 
their engines, these improvements being intended principally 
to facilitate construction by substituting lathe work for 
that of shaping or slotting machines. ‘Thus we novice that 
the safety valve levers instead of being made of rectangular 
section are simply turned in a lathe, the ends, both inner 
and outer, beinu made spherical, a plan whicl, besides its 
cheapness, has the adventage of reduci.g the side surface 
in the fuleram joint, and thus diminishing the chance of 
sticking. 

The Reading Iron Works Company exhibit, amongst 
other things, their 10-horse stationary engine, which shared 
the first prize with Messrs. Clayton and Shuttleworth’s at 
Oxford, and also their 4 horse senti-tixed engine, which 
took the third place in its class at the Oxford trials. Both 
these engines were illustrated by us on pages 76 and 77 of 
the present volume, and we remarked at the time upon 
their excellent proportions and workmansbip. 

Perhaps the most noticeable feature connected with the 
portable engines exhibited at the present show is the in- 
creased use of a feed-heating arrangement consisting of a 





jet of water from the pump directed into a branch steam 
pipe leading from the exhaust. It has leng been. the 
practice to lead a portion of the exhaust steam through a 
branch pipe to the tub containing the feed water, and this 
method of heating being very simple, bas been largely 
adopted. If, however, the branch steam pipe happens to 
dip somewhat deeply into the tub there is but little cireula- 
tion of steam through it, and the water is consequently but 
very slowly and imperfectly heated. To obviate this some 
makers are now directing a jet of ~vater from the pump 
into the branch steam pipe, thus partially condensing the 
steam in the latter, and, moreover, causing a circulation of 
the wajer at the lower end of the pipe where it dips into 
the tub, and materially aiding the heating of the water in 
the latter. At the Oxford Show, Messrs. E. R. and PF. 
Turner, of Ipswich, exhibited an engine fitted with an 
arrangement of this kind, and at the present Smithfield 
Show we find it applied in different forms to the portable 
engines of four makers, namely, Messrs. Turner, of Ips 

wich; Messrs. Robey, of Liacoln; Messrs. Garrett, of 
Leiston ; and Messrs. Marshall, Sons, and Co., of Gains- 
berongh, the last-mentioned firm having, we consider, 
carried out the principle in the ueatest way. ‘This method 
of heating the feed water is, we think, likely to be exten- 
sively adopted 9d table ¢niine builders, as the arrange- 
ment for Heras out adds but a mefe frifle to the cost of 
constraction, ‘andy its aid the water in the feed tub can 
have ee sas raised with certainty to 180°. 

in “Wi the feed-water heater just mentioned, 
Mestre’ Marthalt thave fitted one of the engines shown by 
thei witherori wheels of a ncw pattern. These wheels are 
formed of fat bars with rounded edges, each bent with a 

i with a curved side, so that each bar forms 

at tim and the halves of two spokes. The 

but together, so that each spoke is two bats in 

y Bodnded edges of the bars giving it the 

mitig beaded. The inner ends of the spokes 

im a cast-iron centre, and the wheel, 

which has a very neat and light appearance, is of course 

tyredvme mena, the iron used for the tyres being thicker on 

one than the other, so as to give the exterior of the 
wheeb the required conical furm. 

Messrs. John and Henry Gwynne, of the Hammersmith 
Iron Works, are the exhibitors this year of a beautifully 
finished little portable pumping engine. This engine, which 
drives one of the makers’ centrifugal pumps direct, is fixed 
to a tank frame monnted on wheels, this frame also carry- 
ing the pump and a Field boiler. The engine may be dis- 
connected from the pump and used for driving a saw bench 
or other machinery, and the whole arrangement is very 
compact, while the workmanship is, we need hardly say, 
admirable. We intend to illustrate this engine shortly. 

Messrs. E. R. and F. Turner, of Ipswich, exhibit a port- 
able engine fitted with a new arrangement of expansion 
gear, controlled by the governor, which we intend to illus- 
trate in an early number. This gear is a modification of 
the “wedge motion,” the eccentric being shifted across the 
shaft by means of a bell crank, one arm of which is coupled 
to the sheave and the’ other to a collar capable of sliding 
on the shaft. This céflarcan be moved by the governor, 
which thus controls the’ portion of the eccentric and the 
travel given to the valyé This arrangement is said to act 
exceedingly well. Mesgemi‘Lurner’s engine is also fitted 
with piston valves in plaegof the ordinary slides; the con- 
struction of these valves ineluding some good ‘points of 
detail, which we shall explaim when we illustrate them. 

Messrs. Robey and Co... of Lincoln, exhibit, besides the 
road steamer already mentioned, an 8-horse portable en- 
gine, of their usual type, fitted with the feed beating ar- 
rangement of which we have already spoken, and also a 
well-finished little 3-horse Vertical engine fitted to one of 
Mr. R. W. Thomson's “ pot” bdilers. Messrs. Brown and 
May, of Devizes, show a 4-borse Vertical engine ‘of a class 
which they have lately commenced,to build, uhis engine 
having an ordinary vertical beiler, with cros# ties) and 
being generally a plain substantial job. . Messrs. Pangye, 
Brothers, and Holman exhibit some examples. of thi¢\neat 
stationary engines which attracted so mibely attentiqn Jast 
year, and also numbers of their “special”ysteam pumps ef 
various sizes. Messrs. Charles Powis and Qo., of Millwall, 
show a horizontal engine, with an expansion Valye tlie 
stroke of which is controlled by the governor ; Mr, Arnold 
Goodwin, of Great Guildford-street, Southwark, gends a 
horizontal engine, the design of which has beem apparently 
copied from some old engraving of a steam engine 
appearing in a more or less technical book published 
early in the century; Mr. J.J. Lane, of Old Ford, shows 
some of his very low-priced—-we do not say cheap—engines 
(6-horse engine for 451!); Mr. Thomas D. Eagles, of 23, 
fenchaurch-street, exhibits one of the vertical engines, with 
welded boilers, made by Messrs. J. Crowther and Co., of 
Huddersfield, which we noticed in our account of the Oxford 
Show; and Mr. F. B. Vallance, of Greenwich, shows the 
Hugon gas engine in its usual corner. 

Messrs. Hayward Tyler and Co. exhibit examples 
of their “universal” steam pump—a pump of which we 
have already spoken favourably, and which we may 
mention is now being applied for working bydraulic presses. 
In such cases a small at pump is bolted on each 
cover of the steam cylinder, eac® pump being single-acting. 
When the ram of the hydraulic press is down, and the 
resistance consequently small the pump works at a high 
speed, but as the resistance increases the speed of the pump 





decreases eae be crentediy yell ae One of these 
pumps has lately been fitted up for working 
press at Messrs. Prockter and Bevington’s, Grange road, 
Bermondsey, and we have heard a very satisfactory account 
of its performance. Messrs. Hayward Tyler and Co. also 
show a pump made entir:ly of gun-metal, und witbout an 
air vessel, this pump being specially intended for brewers’ 
purposes, and being made so that there is ne room for the 
worts to accumulate or clog. We may mention here that 
Messrs. Hayward Tyler and Co. have lately put down a 
very large steam pump in one of the colleries in South 
Waies, this pump having a 40 in. steam cylinder, and a 
pair of Sin. pump plungers. This pump is raising 15,000 
gallons of water per hour, 670 ft. high in one vertical lift. 
The remaining fixed and portable engines at the Agri- 
cultural Hall are of the ordinary pattern of their respective 
makers, and they need therefore no special notice here. 


Provens, Rakes, Reariyo axnp Mowixa Macuines. 

The economical results shown by competitive trials to be 
attained by the use ef the double plough, are leading surely 
to its extended use, and various makers exhibit improved 
forms of such ploughs at the present show. Messrs. J. 
Fowler and Co., of Leeds, exhibit a new form of the Pirie 
double plough, fitted with a very simple lever arrangement, 
by which the whole machine can be instantly raised on the 
two centre wheels, so that the plough can be pivoted round 
om its centre with perfect freedom. The details are as 
simple as could well be devised. _ Messrs, Howard, of Bed- 
ford, also show a double plough having the beams jointed, 
so that without employing a separate lifting lever, the 
plough can be easily run in and out of work. The details 
by means of which this plough can be expanded for vary- 
ing the width of furrow are very substantial, and the steer- 
ing gear is so arranged that botl: the front wheels are turned 
together, thus giving extra guiding power. 

Mesers. Ransomes, Sims, and Head, of Ipswich, are also 
exhibiters of a double furrow plough with a vew arrange- 
meat, of lifting apparatus which enables it to be instantly 
thrown Ont of work and‘ turned in its own length upon a 
central wheel. This plough is generally fitted by Messrs, 
Rateoniés with a hind friction wheel to take the weight, but 
it can also be made with a slade if required. Messrs, Ran- 
somes also show a single furrow plough fitted with an in- 
clined rear wheel in place of a slade, and there can be little 
doubt that this is an important improvement which will 
very materially reduce the draught. We also observed at 
Messrs. Ransomes’ stand an example of their well-known 
turn-wrest plough, which we recommend to the notice of 
those interested in ingenious mechanical movements. 

Amongst the reaping machines we must first notice the 
“International” reaper, exhibited by Messrs. J. and F. 
Howard, of Bedford, and of which we publish a perspective 
view on the preceding page. Duriug the present year 
Messrs. Howard have introduced many important improve- 
ments in their reaping and mowing machines, and during 
the season just past these improvements have been thoroughly 
tested. ‘The * International” reaper is, as will be seen from 
our illustration, a thoroughly workmanlike looking im- 
plement, and the details all appear to be well fitted 
for the work thrown upon them. In their mowing machine, 
Messrs. Howard have introduced a very neat and simple 
contrivance for preventing the outer end of the knife bar 
from dropping when the height of the bar is being varied. 
We have illustrated the details of the connecting rod of this 
mowing machine on page 427 of the present number. In 
the gallery Messrs. Hunt and Pickering, of Leicester, ex- 
hibit a reaping machine with sume new points about it ; and 
Messrs. Burgess and Key, of Newgate-street, show, for the 
first time, a very simple form of self-raking reaper which 
they are introducing. 

With regard to horse rakes we have little to say. Messrs. 
J, and F. Howard exhibit a rake with their very simple 
and ingenious arrangement for lifting the tines of which 
we have already spoken in this j urnal, and of which we 
publish an illustration on page 427 of the present number; 
while Messrs, Notcutt and Peters, of Ipswich, show a horse 
rake fitted with a simple arrangement for enabling a certain 
number wif, the centtal tines to be dropped below the level of 
the others, thus’rendertiig'the implement capable of clear- 
ing out furrows.’ Ei 

Tueasnine Machines, Mitts, Ac. 

In thrashing machines we not nothing whatever ab- 
solutely new, although some exhibits haVe made their first 
appearance at a Swithficld Club Show: Messrs. Robey aud 
Co, exhibit one of their neat thrashing machines with 

Riley's iron frame, and fitted with Bell and Roper’s feeding 
arrangement which we noticed in our account of the Oxford 
Show. We illustrated one of Mesars. Robey’s iron framed 
thrashing machines on page 77 of the present volume. 
Messrs. Penney and Co., of Lincoln, and Messrs. William 
Rainforth and Sons, of the same place, each have stands, at 
which they exhibit their respective adjustable corn screens, 
of which we also spoke in our account of the Oxford meet- 
ing, and which are both well worth noticing for their in- 
genuity. 

In wills there is still little new to report. Messrs. Clay- 
ton and Shuttleworth, however, have brought out a corn 
mill with a frame of new and very neat design, which we 
intend to Mastrate shortly. ‘This frame is made in several 
parts, so that it can be conveviently packed for export ; 
but at the same time the conwexions are such as to give 
therough solidity to the whole. 
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In the gallery, clote to the Hugon gas engine, we noticed | When the stresses in the various parts of the arch or of the | arches, which i i 
a new mill, or rather disintegrator, namely, that of Messrs, | longitudinal were known, the stresses in the spandrel bars | large vpans. Such for example, was the 1 fag vt Coblentz 
Peacock and Wilson. This apparatus, like Carr's well- could be deduced by simple i itions, based on | over tie Khine, consisting of three 817 ft. span. 
known disintegrator, and Thompson and Stather’s mill the equilibrium of the I of the system. this, also, | In general, a solid plate web was preferable to trellis-work 
(which, by-the-bye, is exhibited at the present show by pny wee oy Se ar wham avg hee to the for prac pi 0 dimensions. In effect, the flexure 
r. J. L. Norton), breaks up, b ion, i determined fix there given to the | was small, longitudinal pressure much 
— Maat gees 2 . sppealll cin af nation arch the form of « funicular polygon, a of equilibrium | the solid plate acted, consequently, more then te 0 
R ) ’ ae such that the articulated chain might maintain itself in posi- ight beam, which presented neutral fibres. it 
upon almost all substanced which ever require to be | tion without the intervention of the other pieces of the frame- weal cal be rivets at considerable 
ground. It consists of a rapidly rotating stecl disc which | work. In a bridge the loed varied, but ye. 
revolves within a suitable casing, this dise having four steel | figure of the arch should that 
projections rivetted on each’ sie, The disc divides the | responding to the complete \. The fone 
casing into two compartments of Unequal size, these com- | curve called the ca for an. areh), 
partments being also of slighily different diameter, and | carrying only its own and the 


being serrated around their internal peripheries. The ma- 
terials to be ground are charged through a hopper into the 
smaller compartment, and after being subjected to the 
action of the steel beaters in that side of the disc, they pass 
between the serrated periphery of the chamber and the edge 
of the dise into the larger compartment, where the particles 
are further disintegrated, until they are rendered light 
enough to be carried off through suitable openings by the 
blast created by the revolutions “Gf the disc. There are no 
screens about the apparatus, but simple means of acdjust- 
ment are provided, by means of which the degree of fine 
ness to which the materials aré reduced is placed under 
control. We mean shortly to idustrate this apparatus, and 
we shall then have more to say about it. 

Not far from Messrs, Peacock and Wilson's disintegrator 
there is exhibited, by Messrs. Joseph Apsey and Co., of 
Reading, a somewhat curious form of chafl-cutter, in which 
the straw is led to the knives through a circular revolving 
nozzle. Much ingenuity has evidently been expended in 
scheming the details of this machise, but we fear that the 
results gained will be very far from repaying the trouble éx~- 
pended in procuring them. The principle upon which the 
machine is constructed appears to us to be a completely 
erroneous one. 


MISCELLANEOUS, 

We intention of entering into a description of 
more than a very small percentage of the vast number of 
exhibits at the Agricultural Hall, which might be fairly 
considered under the present heading; there are, how- 
ever, a which desire to notice. Thus Mr. 
W. A. of Gillwell Park, and of corn drying 
notoriety, shows a new arrangement for drying grains and 
other similar substances, which is worthy of attention. In 
one corner of the gallery, too, Messrs. Jelley, Son, and 
Jones, of Blackfriars-road, show a self-feeding circular saw 
bench, worked by hand, which will probably be found use- 
ful for some classes of light work.. In this machine the saw 
is run so as to cut awards, and the timber is fed to it ty 
a kind of small star presser wheel formed on 4 shaft; which 
passes over the timber, and which is driven at a suitable 
The teeth of the feed wheel enter the wood on the 
line in which the saw cut is subsequently made. 

Mr. G. O. Gooday, of Chelmsford, again shows his use- 
ful thatch-making machine; Messrs. Woods, Cocksedge, and 
Warner exhibit their well arranged horse gear, which 
gained them the first prize at Oxford, andethe iuterme- 
diate motion of which is fitted with an improved clatch 
by which the whole may be'thrown out of gear with great 
Mr. Robert Maynard, of the Whifttlesford Works, 


have no 


few we 


Gibbs, 


speed. 


readiness ; 


shows his excellent portable power chaff efigifie, and a host | 


of other exhibitors display the thonsand and one articles for 
which they are respectively or eoliectivdy famous. We 
have, however, no space left to speak of these things, even 
if it were desirable that we should do so, and we must, 
therefore, bring to a conclusion our account of some of the 
leading exhibits at the Agricultural Hall, 


METAL AND TIMBER ARCHES, 

At the meeting of the Institution of Civil Engineers; held 
on the 6th inst., Charles B. Vignoles, Esq., F.5LS., President, 
in the chair, the paper read was “On the Theory and Details 
of Construction of Metal and Timber Arches,” by M. Jules 
Gaudard, of Lausanne. (Translated from the French by 
Mr. William Pole, F.R.8., M. Inst. C.B.) Of this paper, 
the following is an abstraet: 

Elastic arches supporting a road or railway were connected 
to the horizontal platform by pillars and filling pieces, oc- 
cupying the spandrels. The oflice of these parts was to trans- 
mit the load of the platform to the resisting areh ; mo other 
function was usually attributed to them, and the arch was 
the important member on which the whole rested. The 
spandrel, however, forming always a rigid filling or system, 
contributed powerfully to increase the resistance of the struc- 
ture, so that it would be justifiable to consider as the chief 
member, not the isolated arch, but the framework, more or 
less complex, constituted by the arch, the spandrel filling, 
and the longitudinal horizontal piece placed atthe level of 
the platform. Under this point of view, the arch might be 
assimilated to a chain of articulated segments; presenting 
two modes of calculation which were severally examined. 

In the articulated system it was necessary to choose @ 
single triangulation, where every piece was essential; for 
otherwise, if, for example, two diagonals were introduced in 
each bay, the calculation would become indeterminate: At 
the summit, the two half spans were joined by a simple 
point of articulation, like those of the other summits of the 
triangulation, while the longitudinal horizontal piece was 
useless in theory; and in practice it would be desirable to 
provide it with a free slidmg joint, in order that nothing 
might impede the —— of the fixed ion. Under 
these conditions, the elements of statics furnished easily the 


stresses on all the pieces, of which an example was given. | However, this conclusion was not absolutely true for trellised 





| the load. 


loaded uniformly per’ ‘ 
This latter was the cas#im 
bridges with compressed arches, 
the arch and the spandrels had bat little influence, 

eee to that of the horizontal platform and its test 
0ad. 

The second mode of calculation referred to rigid arches,and 
consisted in restricting the spandgels to si supports for 
transmitting the loads. The arch was then more strained, 
and ought to be rigid, for the funicular form only gave 

ing to a particular Sate of! 


instable equilibrium, 
As soon as this state was the arch no 
to bend, 


longer suffered simple compression, but was 
i.¢., to change its figure. 
in cm anek of masonry, the effect of the mortar was ne- 
lected, and the voussoirs were as blocks placed in 
juxtaposition without adherence, having the power of pivot- 
ing one on the other, round the either of the intrados 
or of the extrados; that was what was ealled a system of 
alternative articulation. The centre of the 
point of application of the resultant of the 
actions of the joint, was considered for each joint. 
of these centres, pressures, ought not to pass 
outside the thickness of the arch, or the pivoting of certain of 
the voussoirs would take place ; the 
within @ zone more limited than that of the arch, for fear of 
endangering the crushing of 
An elastic arch was subject to other conditions. If the con- 
nexion was very good, as was (or ought to be) the-case with 
late iron, the areh formed an entire piece, suitable to resist 
th tension and compression, If it wns treated as an are 
by the curve of pressures, this curve would no longer be re- 
quired to remain within the arch. When ‘the arch rested 
upon the abutments by an extended sustaining surface, 
being keyed by a range of wedges, there was nothing to 
prevent certain of these wedges being driven tighter ¢ 
others. This would then modify the point of concentration 


length 


weight 


: 





| certainty which generally 


an 0 





of the thrust upon the abutment, and consequently also all 
other points of the curve of pressures, Hence arose the un- 
i ded the method of the carve 
of pressures, these pressures only being determined by ar- 
bitrary data in regard to the original keying-up, or the yield- 
ing ot the materials. 

The author considered the to provide a metallic 
arch with three pivots, or hinges, one at the summit, the 
other two at the supports; but hitherto, so far as he was 
aware, no one had ventured to apply three pivots to large 
works. M. Mantion had, however, employed two pivote at 
the supports in an iron bridge of the St. Denis canal, and the 
effect of such a system was examined. 

The theoretical calculations of deformation might be ap- 
plied with confidence, where the arches consisted of a single 
piece of homogeneous metal. Arches in solid wrought-iton 
plate might be considered to belong to this ¢eategory, the 
metal having been well worked, and the connexions being as 
solid as the continuous parts. of these 
had been the object of the researches of M. Bélanger, and 
subsequently of M. Bresse, who had entered into great detail 
respecting them in his Treatise on Applied Mechanics 
(Stabilité des Constructions). An explanation of his principal 
formule was then given. 

The author next proceeded to consider the details of con- 
struction of arches of different materials. He remarked 
that, structures in timber were the most economical in many 
countries, but their durability wag limited. 
type of timber atches appeared to be 

ery (Seine), by M. Emery, where the 
of strong pieces of carpentry su 
three, fe example. Bat it was red in : 
leave open the intervals between the several in 
to allow better ventilation, and to prevent t from. 
ing ; and further, because this plan gave an inerense of depth 
to the areh, and, consequently, a more ample field to the 
oscillations of the curve of pressures. Certain timber 
presented a compressed areh, a tensile tie-bar, and vert 
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were 
to the 


of 
many cases to 


connecting-rods, a system which was to the bowstrin , 
form, The fiat ane eon ate those in| 
thin leyers of p superposed | appearonly { 
suitable for rooting to deforma. 


purposes, being too ¢u 
tion for bridges. Among the American. 
framework for straight beams, eapable 
arched openings, the system of Howe, having 3 ; 
tie-rods, deserved mention. * a a a ge i 
Cast iron resisted compression well, tension badly ily. 
made good arches in the cases where the curve co agora 
didnot pass cut of a certain central zone, and ) the 
flexure “was nothing, or insensible; and on the eondition 
that there was no powerful vibration, é.¢,, that, the dead 
weight was large compared to the moving loud. This last 
consideration led, in the case of railways, to the spreading ot 
a thick, of ballast om the platform, in spite of the increase 
— ing therefrom. 
its higher price, whe there 


forms of trellis 





unity of adopting pivoted supports, of ealeu- 
fain” the thrust according to the theoretica: deformation 
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low and the ground solid, it 
the ry stability, with- 
compression, tending to close 
, appeared to promise to such 
longer @uration than would be due to pieces in ten- 
ich threatened, after a long period, to be subject to 
enervation, ‘These considerations 1p favour of arched bridges 
were, it wat true) sertiew hat counterbalanced by the greater 
¢om plication of the Torms. 

Bow and string were, as the words implied. arches 
provided with # tie#*rea which received the thrust upon the 
extremities} without the intervention of supports; so that 
the abutments were freed from the effect of these thrusts, aud 
dbly exerted reactions jv a vertical direction. The most re- 
markable example was the bridge at Saltash, of two great 
spans of 406 ft. each. The arch, being single, had to be kept 
atthe two ends at the height above the roadway necessar 
to leave a free ge for the trains; and this led the em:- 
nent designer, Mr. Brutel, to adopt a curved tie, and to sus- 
pend the platform at 4 lower level. When there were two 
arches, one on each side of the road, there was nothing to 

t their extremities descending to the level of the plat- 
form; the tie was then straight, and being strengthened in 
order to serve as a longitudinal bearer, it might support the 
roadway. An example of this disposition was the bridge of 
Audenarde, on the Setieldt, 

In conelusion, the author referred to a work he had pub- 
lished in 1865 (* Etude comparative eur les Ponts en Fer’) 
in which he had given: formule expressing the stresses on 
the various parts of bow and string girders, as well os th 
comparison between this and other systems of construction. 


CumBextasp Ingu Notwithstanding the unsettled state 
of affairs on the Contant Ss iron in West Cumber- 
land continues to . At Maryport allis briskness. The 

Hematite Coanpany, who have put a fourth furnace 
in i ts of iron to Rotterdam. lhe 
new works of the Solway Hematite Company sre fast ap- 
proaching completion, the fixture of the blast tubes baving 
commenced. A steady trade is still being done in the latter 
class of iron by the Workington Hematite Lron Caer, 
and the trade for pig iron is as brisk as ever with the West 
Cumberland Hematite Company, but there is scarcely so 

ing now as was the case in plates. The 
finished iron trade shows no signs of fal off. Indeed, the 
iron trade in West Cumberland seems likely to extend itself 
sooner or later to @ much wider extent than at present, and 
i fail to have an important in- 


further development cannot 
fluence on the of this division of the county. A 
new iron fi is about to be builtat Workington, and one 
yom ong is being formed at 
for the purpose of ing rails. 


Tus New Cunaxp Laxyen Pantuta—This steamship, 
the Messrs. Denny, of Dumbarton, for 
orth American Royal Mail Company, 
made her trial trip last Wednesday week. The result of the 
tinfectory. ‘the measured mile between 
Wemyss Bay end Largs, although the vessel had over 
tons dead weight on board, was run at the rate of 
knots an hour; ami the engines worked in the most 
satisfactory manner. ihe engines of the Parthia, we may 
mention, are fitted with surface condensers, the condensing 
water being circulated by one of yer a and H, weg end 
centrif pumping engines, of which we have on severa 
adabe apoken in thie journal, and which we aro glad to 
hear are coming greatly into favour on the Clyde and Tyne. 
The Parthia, latest addition to the splendid fleet of 
Messrs. Burns and M‘iver, is certainly not the Jeust, either 
in appearanee, capacity, or power. She measures 3500 tons, 
and her engines, on the compound principle. are o! Suv horse 
power. Her cabin accommodations are spacious, airy, and 
elegant, with berths for 200 passengers. ihe main saloon is 
about 120 ft. long, the woodwork, panels, and furniture being 
all of satin wood and maple, beautsfully moulded, intermixed, 
and polished, while for steerage passengers she hes well- 
veutulated accommodation for neariy 1Wv. 
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PUMPING STATION AT GORLITZ. 

Untit the year 1866 the railway from Koblfart to Gér- 
litz, a branch line of the Lower Silesian Railway system, 
and the Saxon Silesian Railway from Dresden to Gdorlitz, 
had a central station to the south of the last named city, 
which had become insufficient for the increasing traffic of 
the extending system. In 1866 the rebuilding of the sta- 
tion was determined upon, two other lines, the Silesian 
Mountain Railway and the Berlin-Gorlitz Railway, having 
been built, and both running into the common station at 
Gérlitz. 

The water for feeding the engines, and for general pur- 
poses, was originally obtained from wells, which were, 
however, insufficient for the requirements, especially in the 
summer months, when the supply ran short, and a supple- 
mentary pumping station was erected on the river Neisse. 
But with the assistance of this latter source, the supply 
was insufficient when the two additional lines above men- 
tioned were completed, and as the situation of the station 
was unfavourable for boring new wells, which, moreover, 
promised to be along and costly work, it was decided 
to erect a new and large pumping station on the river 
Niesse. 

It was necessary to raise the water through a height of 
144 ft. from the river level, and as the rocky and abrupt 
nature of the banks presented special difficulty in the con- 
struction of the station, the expense attending the comple- 
tion of the work was considerable. 

The arrangement of the pumping station is shown in the 
engravings on pages 418, 422, where it will be seen that the 
water is raised by means of four plunger pumps, each having 
a diameter of 33 in., and a stroke of 14in. These pumps 
are placed in pairs on a common bedplate, and are driven 
by a wrought-iron beam and connecting rods. The 
invert of the culvert, a, Fig. 1, page 418, is 7 ft. below the 
lowest level of the water in the river N}isse, and 22 ft. 
below the flooring of the engine house. Through this 
culvert the water is brought into the filtering chamber by 
means of the cross culvert, as shown, and an opening, 5, 
Fig. 1, forms a communication between the first and 
second filtering chamber, as shown. Into each of these 
chambers is suspended, 2 ft. from the bottom, a cast-iron 
filter box, 8 ft. 9in. long, 5 ft. 8in. wide, and 6 ft. 6 in. 
high, the top and bottom plates being perforated. The 
boxes are charged with gravel and flints, and the water has 
to rise through the purifying medium to find its proper level. 
The boxes are fitted with rollers at the sides which work 
into side guide rods, and they can be raised above the level 
of the engine-house floor by a winch, as shown in the draw- 
ings, and the filtering material renewed when desired. An 
opening in the wall, which divides the two chambers, above 
the level of the filter boxes, places the two in communi- 
cation, and a cast-iron pipe, d, Fig. 1, placed in this open- 
ing, connects the filtering chambers with the pump well. 
This pipe is 12in. in diameter, and is ciosed on the filter 
side by a valve, as shown, which is connected with a lever 
above the high-water level, and a float that lies upon the 
water in the pump well, and which opens or closes the com- 
munication with the two chambers. The bottom of the 
pump well is 3 ft. above the invert of the filter chambers ; 
its dimensions are 13 ft. by 2ft., and the pumps are placed 





on recesses in the masonry, as shown in Fig. 4, being at- 
tached to pedestals that are placed 13 ft. above the bottom 
of the well. The diameter of the suction pipes of the four 
pumps are 23in. in diameter, the ends being shielded 
with grids; the ascending mains are of copper, 2} in. in 
diameter, provided with delivery valves, and connected 
with a pipe, e, 5 in. indiameter. The pumps are so arranged 
that they can be worked singly, in pairs, or altogether. 

The air vessel shown in the drawings is 10 ft. high and 
18 in. in diameter, and is in direct connexion with the 5 in. 
main, which rises so far within the air vessel that a small 
quantity of water accumulates in the lower portion of it, 
and assists jp retaining any impure particles that may have 
penetrated through the filters and gratings of the suction 
pipes. At the bottom of the air vessel a blow-off valve is 
placed to discharge any accumulation of mud. 

The mains leading from the pumping station to the 
station reservoir are 4in. in diameter, excepting the first 
length in connexion with the air vessel, which is 5in. in 
diameter. 

Two horizontal engines are employed, with cylinders 
94 in. diameter and 14 in. stroke, to drive the pump cross- 
heads direct. The engines are carried on four cast-iron 
girders, upon which are also fixed the centres upon which 
the pamp beams oscillate. The piston rods are 24 in. dia- 
meter, and are of such a length that their crossheads are 
coupled direct to the vertical lever of the bell crank which 
drives the pump beams, 

The boilers employed are of a peculiar construction, and 
are shown in the drawings, Figs. 1 and 2, as well ason the 
present page. They are placed in a separate boiler house 
one storey high. Each boiler consists of twe inclined tubes, 
each 17 ft. long and 15 in. diameter, which are connected 
with each other by means of @ transverse steam chamber 
5 ft. 6 in. long and 2 ft. Sin. internal diameter; the pipes 
9 in. diameter, connects the boiler tubes with this chamber, 
as shown. Both ends of the tubes are closed by wrought- 
iron covers, and the lower ends are connected with each 
other by means of a 3 in. copper pipe, to which are fastened 
feed valves, one for the steam pumps and the other for the 
injector. 

The plates employed throughout are , in. thick, and 
the steam chamber is thoroughly jacketted. The arrange- 
ment\of the steam pipe leading to the engine is clearly 
shown in the woodcut above. 

The main tubes of the boiler rest on cast-iron girdérs 
built into the brickwork, and the lower ends are fastened to 
them, the upper ends being left free to move upon rollers, 
which are attached to the tubes and move upon the girders, 
The boiler is enclosed in a brickwork casing and the arrange- 
ment of the furnace and uptake is shown in the engraving. 

The foundations of the engine house, filter basins, and 
pump well, are made in concrete 3 ft. 6 in. thick, and the 
walls of the boiler house are carried on piles. The river 
front of the pumping station is protected by sheet piling. 








Tue Suez Canat.—The Times announces that it is autho- 
rised to state that there is no foundation whatever for the 
report which a last week in an evening contem: 





to the effect Be gm: ions were being carried on for the 
turning of the F; Suez Canal into an English joint- 
stock enterprise, with the Duke of Sutherland as p area 
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RETAINING WALLS, 
sent oes See cate of pn fe 
eooure of earth behind 1 ining wall, I have no 
, if you can find room for it, be of value to some of 
readers. see aes Se Oo eee ee ae 


of Finding the le of Maximum 
Pressure of a Wedge of Barth taribey a I, 
of a Retaining Wall of Rectangular Section. 
Referring to Fig. 1, us determine, first, io yom 
exerted by the wedge, A, B,C, the angle, B, A, E, 
grerter than s, the limiting angle of resistance of the wedge 
against A, B, which is also identical with the natural of 
the earth. The friction against the back of the 
neglected. We have now three forces to deal with—namely, 
the weight of the triangle, A, B, C, acting vertically h 
its eentre of gravity, and therefore passing through the 
point, «, where A, e=}A,B; next, the resistance of the 
plane, A, B, the direction of which is inclined at an angle, s, 
to the normal to A, B; and, lastly, the thrust against the 
back of the wall acting horizontally through o, and cutting 
A, C in a point, g, where Ag=' A, C. 


i 


= 
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Now, since the weight of the wedge, A B C, is proportional 
to C B, the height of the wall remaining constant, and the 
slope varying, it we set off ch=C B, and complete the tri- 
angle of forces, a 6 will represent the thrust against the back 
of the wall. 

Let us now observe the effect produced by altering the 
slope, A B, to AD. 

Construct the triangle of forces, d¢ Sf: as before, makin 
df=C D, to represent the weight of AC D. The angle, ed f, 
is now greater than the angle, a cb, by the same amount that 
we have increased the slope of AB to AD; that is to say, 
the angle, ed f=acl+-angle DA B. ; 

Also, the length of bc has decreased to fd in the ratio of 
CBtoCD, 

Supposing now we divide up the angle CAF into any 
number of equal angles by the radial lines A,, A,, A,, &. 
(see Fig. 2), and imagine the slope of A B to be altered to 
each of these P iti ively, we shall then for each 
alteration have a new triangle of forces ; for instance, in mov- 
ing from the position A, to A, the angle, bAp,of the tri- 
angle of forces will increase to ¢ A g in the same ratio that the 
slope of the plan varies, and the side A b will decrease to Ac 
in the same ratio that C, decreases to C,. 

We are thus enabled to make a diagram illustrating the 
successive changes by acurve, edcb, Ab, Ac, Ad, &., being 
So equal to C,,C,, Cy, &e. The lines bp, cq, 47,08, 

¢ drawn at right angles to Ab, Ac, Ad, &., will now 

represent the thrusts against the back of the wall at the dif- 

ferent slopes, and it will be observed on examining the diagram 

that the position which gives the greatest magnitude to the 

line representing the thrust is the slope, A,, which bisects the 
F 


le, CAF. 
“fr w=weight of a cubic foot of earth, h=height of wall, 
the thrust along one foot of the wall at the slope, A,, will 
be found by multiplying ¢s by <*, and the overturning 


2 
moment of the wall =" Kes. 








fam, Sir, yours truly, 
} toes RomiLty ALLEs. 
75, Huskisson-street, Liverpool, December 8, 1870. 


TELEGRAPHY ix OraGo (N. Z).—A commencement has 
been made with the construction of a line of telegraph from 
Inv ill to Riverton, in the province of Otago (New Zea- 





). work is being prosecuted with vigour. 
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COMPOUND MARINE ENGINES. 
To rus Epitox ov Exqixzrnine. 

S12,—In re for Saag 18, ure 365, et is 
in regard to engines of the s.s. Ki that 

the construction was most satisfi ; if compared with the 
on cylinder made on Clyde and the Tyne 
they will be found complicated and unscientific. Small as is 
the consumption of fue! indicated horse power, it might 
have been Jess with simpler engines, and the fuel per effectual 
horse power exerted on the screw (from less friction) still 


The following,is a comparison of the principal parts that 
the engineers on board have to look to. 
Double cylinder 


Kirkstal!’s compound with- 
engines. out expansion 
gear. 
Cylinders .., eos evs i 2 
Piston rods and piston rod 
giands ... on we 10 2 
Pistons... oe ow + : 
Slide valve and valve rod 
glands ... o~ we 
Eecentrics and rods ove 6 
Rocking shafts, bearings, 
and joints for valve gear 2 sets none 

The large pistons are difficult of access. The weight and 
friction of the reciprocating parts must be considerably 
greater than with two cylinders only. 

As a scientific arrangement for expanding steam they are 
much inferior, and remind one of the earlier proportions of 
double cylinders to each other, where the reduced pressure 
on the larger piston arose from the useless expansion of steam 
into large passages generally accompanied with a good 
deal of condensation. The diagrams on page 390, if com- 
pared in area with that enclosed by a continuous expansion 
eurve, would show a considerable loss. The steam looks to 
have been cut off at about {ths stroke in small cylinder, at a 
pressure of about 106 Ib. (above a vacuum line), yet the 
initial pressure in the larger cylinder is as low as if the steam 
had usefully expanded four times already. 

In the double cylinder engines with expansion valves and 
cranks at right angles, the steam is considerably expanded 
in the first cylinder which is well jacketted. The steam 
passes into a space where it receives heat from the steam 
jackets, and the low pressure valve can be set so as to keep 
the pressure in the intermediate space as near to the final 
pressure in the first &linder as is judged desira))le (irrespec- 
tive of the magnitude of the intermediate space), thus render- 
ing the expansion in two cylinders as continuous as in one. 
This arrangement saves a considerable percentage of ex- 

nsive power, and in conjunction with thorough steam 
jacketting constitutes the excellence of the modern two 
cylinder marine compound engine. But it is not found in 
the Kirkstall’s engines. 

Hence these engines as compared with the best existing 
type of marine engines scarcely deserve commendation. One 
excellent result would arise in part from the high boiler 

ressure. Some part of it must be credited to the boiler which 
ooks likely to be an economical steam producer, and it is 
therefore to be hoped it may be a success in practice. 

With regard to the engines of the ss. Iduna and 4.5. 
Jesmond, mentioned on page 402, December 2, the Iduna’s 
and all similar engines expanding from 35 Ib. pressure can- 
not be fairly compared with others expanding from 60 Ib. 

The speed of screw steamers has been found to depend upon 
the arrangement of engines as well as the power. The com- 
pound with cranks at right angles giving considerably higher 
speeds than the ordinary engine with equal indicated power. 
This has been proved not merely from comparing coefficients 
of similar vessels with different engines, but in a case where 
the two cranks were coupled by moving the cranks from 
90 degrees to about 140 degrees. The indicated power 
remained the same, but the number of revolutions reduced 
more than 12 per cent. 

The probable explanation is to be found in certain diagrams 
in one of your former numbers, which show that in the first 
ease the resultant revolving force applied to the screw is 
nearly constant, whereas, in the latter, it is very variable, and 
seems to show that in many cases a fly-wheel, were it 
practicable, would be very useful. We want higher pressures 
and higher speeds, much higher. Improvements in en- 
gineering come eo slowly. How long did it take the simple 
double cylinder to reach the Clyde from Zarich? We hope 
you will ever criticise impartially, pointing out the newest 
and best, and urging on to better, 


« 
- 


‘ 


Yours truly, 
December 3, 1870. W. Hagtyett. 





Moyexs Corvep.—The annual return from the Royal 
Mint shows that the following moneys of the realm were 
coined in this kingdom in 1869; 6,441,822 sovereigns, 
1,861.764 balf-sovereigns, 297,000 florins, 736,560 shillings, 
358,080 sixpences, 4158 fourp-nny, and 4485 threepenny 
pieces, 4752 silver twopences, 7920 silver pence, 2,550,480 
copper pennies, 3.225.600 halfpence, and 3,225,600 farthings. 
There was an unusually small quantity of silver coinage. 
No crowns or balf-crowss have been coined for several 
ears. The value of the pieces coined in 1860 was as fol- 
lows: Gold, 7,372,2051.; silver, 76.4211. ; copper, 20 R327. 
The amount paid for silver bullion was 135,083, Worn 
silver coin of the weight of 325,977 ounces, and the nominal 
value of 106.0001. was purchased for re-coinage ; the Mint 
value at 5a. Fay ounce, was 89,644/.; and the loss by re- 
coinage, 15,3561. The amount paid for copper bullion and 
old copper coin was 83561 The amount of seignorage paid 
into the Exchequer in the year was 12,3451. In the ten 
years 1860-69 there were coimed at the Royal Mint 
46,187,369 sovereigns, 12,140,516 half-sovereigns, 0.2% 
florins, 26,227,080 shillings, 17,028,000 sixpences, 41,680 
fe . 15,996,760 threepences, 161,420,416 pence, 
157,696,000 halfpence, 61,085,108 farthings. 





| delay and public notice, securing to proprietors of invention 





ELASTIC TYRES. ILLUMINATING ; 7 C : 

Tue apparant utility of the Thomson rund steamer has ae ee Se COAL pe 
called attention anew to the use of india-rubber or elastic ject to the manbors of’ the ot len! : oF on s sub- 
tyres, and has been the existing cause of one or two recent | Dhicg! Soci Ww toy tod 
improvements in the saitme line abroad. It sri mg ere as ele L- » # BSE, FCS, 
thet motiltion’ © ae dee tf the * Owing | ution, vice-president 
country, and in such ease | patent. > 
diaha, and the various forms in whieh ‘it boon proposed | vuniect since “ Se cee by the Car. 
to apply the prineiple, will be subjects of interest. In this istrates and town councillors, May _ © several 
connexion, we quote from The Engi an advertisement, sone pecsaee en prestical cheuniet ‘Weulis, gas cuginese, 
a. — the After some preliminary remarks, and noticing that the 
= oa, = * hem Legislature had passed an Act for the testing of all meters 
extracel 4 which bas before they were issued to the public, Dr. Wallace said that 
mm map 4 —s sat no such legislation had taken place with regard to testing 
—— ~ rubber) tyres a ) the quality of the gas, unless in the ease of the metropolis. 

a Lee gree varieties t This is scarcely possible, for the quality varies very widely in 


given that | dierent of the count ipti 
- , , ry, accord t the description of 
al pecocedingsa™ y spa indore coal met gy tah speaking, rey «= baa re of 





in roo ~ forms, same saa roe ew gasin England vanes from 12 to 18 eandles, at most 20 ; 
pr nde oy wheels of traction or other steam-engines jiimthe metropolis the gas companies are obliged to maintain 
No matter how shrewd this menace may be a¢ a business poe i to wGagres “ten 96 that 100 cubic feet shall not 
dodge, it is one morally “ not fit to be made.” Referring to ri pepe oc emg i 20 grains, and _ more than 65 
the English patent records, we find that as as a peo ~~ gas stands thus: The illumi- 
October 1, 1852, one Marcus Davis patented @_ ¥e, | hall & aed Ad g five cuble feet of gas per hour 
in which the tyres of the wheels were formed of wool, an 2 candles, and the sulphur not more than 
or other soft material, : ubber ns of sulphur per 100 cubic feet; whereas in (/lasgow 
was to be placed—the ; ; : . candles with a jet burning 5 ft. , r hour, and 
steel—the Satter, wu “it to er L0Q-cubie fect. The Glasgow Cor- 
ber, j : by the reti r that the ope power shall 
plates of the Edinburgh steamer. Of even date with the | 2%. ee rien ae Se Sr ce the lncburer’s on- 
one just mentioned was the patent of Thomas Allan, which | POmeRee, : a me a 
related to “ encircling the whole (wheel) with an outer tyre | “Piniat ie the Sp Hee See fo gee 00 cheap, con- 
of vuleanised india-rubber, solid or tubular, or other elastic ‘ * Paisley nd G lsegow and the two neigh- 
substance ;” the advantage being set forth as consisting in , Pap res ye pan Dr. Wallace then 
this: that “ ina loeomotive for common reads this construe- smeuning of a candle in photometry. 
tion of wheel would take a greater grip. om thé ground, and Aat vf.Parliament, the standard candle is a 
thus overcome that tendeney whieh bas hitherto bursingyes the rate of 120 grains per hour. 
proved the greatest obstac : ‘on cole seldemior never got, as some of the so-called 
mon roads where the g' , conaerabiy” Als, of candles burn at the rate of even 135 grains per 
the same date, was the protection granted to J. MeMilian . These candles are never perfectly cylindrical, but are 
Dunlop on the manufacture of tyres of carriage-wheels of always thicker at the bottom than at the top, owing to the 
decarbonised or annealed cast-iron, the tyre being formed mode of making them in moulds. a the sperm candle 
with an external groove to receive a ring or outer tyre of | ¥"* = the ~~ “y - heht ye oe in all 
india-rubber, kept in its piace by pins. Of similar import fae or eattefactory. Various other lights have been sug- 
was the invention of Uriah Scott, patented March 24, 1853, jgested as yy * for the standard sperm candle, 
and comprising an inner and outer tyre, with cushions of | °"° of which Dr. Wallace showed and described. It is 
india-rubber arranged between; also, that of W. Coles the one devised by Mr. Crookes, F.R.S. the editor of 
Fuller, April 7, 1856, which included making the tyres of |*#e Chemical News, and described in « paper read 
“ india-rubber and canvas combined, so as to be non-elastic | before the Royal Society. Dr. Wallace afterwards gave an 
in the direction of their length, and therefore less liable to | Count of the several kinds of photometers which have been 
be displaced by use.” There are several other patents relat- |i" we, the first, om d that of Count Rumford, then that of 
ing to the employment of the elastic material for the pur- |". Ritchie, of Edinburgh, and, lastly, that of Bunsen, of 
pose indicated—all, like those mentioned, granted more than Heidelberg, which, with a few improvements, is the one now 
fourteen years ago—and consequently anterior to the subject | £°merally used. He — narrated the various operations 
matter of any existing patent. It will thus be seen that that are necessary in order to get at ms rae cidea of the 
the obstreperous threat against any one who may have the |!/uminating power of oh In ome re Dr. Wallace 
audacity to “ propose” and “even experiment” with india- said :—I had intended to-night to place before you a great 
rubber applied “in tyres of any form, construction, arrange- | ™@By results relative to the most economical methods of 
ment, or combination,” need not alarm those who may be burning gas, in regard to the size and kind of jets used, the 
aware that novelty in the subject matter is essential to the heen ine ee pada A ap sng ook fobee 
validity of a patent claim.— American Artizan. fn diminishing the light, the distribution of lights i ho 
SET rooms and public halls, the ~, of — and other 
interesti ce sO ; but i 
Crark’s Hypraviic Lirr Gravine Docks—At the wich ote a tee ten are yet agi iesemaline’s cane 
meeting of the Judicial Committee of the Privy Council held | ¢> permit of my laying them “before you. 6 are sad! 
on the 5th inst., an application made by Mr. Edwin Clark debcient in know » of the best methods of burning nich 
for a prolongation of this patent for hydraulic lift graving gas, such as we have in this city and in Scotland generally. 
docks was disposed of. Lord Justice James referred to the All the information to be had in books applies to of from 
accounts, and said their lordships could not recommend Her | 12 to 14 or at most fg candles, and the en illuminating 
Majesty to grant a prolongation of the patent. power changes the circumstances so completely that the study 
of published records of experiments is of little or no value. 
Patext Law Revorm.—At the opening meeting of the It is extraordinary to hear of the different results obtained 
winter session of the Inventors’ Institute, held on Thursday | by consumers of the same gas. (ne burns large jets, and 
last, at the Institute Rooms, 4, 8t. Martin’s-place, Trafalgar- | takes care to reduce the pressure, when necessary, by using 
square, Mr. R. Marsden Latham, barrister, delivered the stuffed jets or some other simple means, and so gets splendi 
inaugural address, the subject of which was, “ Proposed Re- light ; while his next-door neighbour burns little trifling jets, 
forms in the Patent Laws.” He contended that in order to | but (using three or four in place of one or two) burns more 
relieve the inventiveness of this eountry from the burden | 8%, #nd has but a dingy light after all. ve if the pressure 
which now oppress it, to give it the protection and encourage- | '8 t00 great, as it frequently is, especially in high parts of 
ment to which it is entitled, and to enable the industry of the town, he has to turn down his jets to prevent hissing, 
England to compete on fair terms with that of other until his light is so bad that he threatens to give up the use 
countries such a radical and comprehensive reform in the | fg and take to oil lamps. Another consumer in a low 
patent laws as would accord and confirm to inventors reason- part of the town—I mean to say a low level—has deficient 
able security for the products of their ingenuity was impera. | Pressure, and his pipes are too’ small for the number of 
tively required. That endeavours to improve our arts and burners in use and soon. I hope in a month or so to be 
manufactures by technical education were almost useless | able to express my views upon — 7 these points. f 
while laws existed which practically discouraged and re- | An interesting discussion weet me opeaker referred to 
yressed invention, and deprived the inventor of reasonable | the adulteration of the spermaccti used in the manufacture of 
ache from the exercise of his inventive genius. He con- | standard candles, and suggested the substitution of paraffine 
sidered the chief evils of the existing patent laws to be the | having @ fixed melting point. Dr. o brged the use 
exorbitant cost of a patent, the imperfect security afforded |f dry meters as a remedy for much of the grumbling 
by it to the inventor, the litigation which its maintenance | *mongst the consumers. He had never had better gas in his 
entailed, and the expensive, vexatiots, and cumbersome house than that used since the introduction of a dry meter. 
character of the litigation attending disputed questions of |, Dr- Wallace replied to the various speakers, and the 
patent right. And he submitted that these evils might be | business of the meeting then concluded. 
remedied by reducing the cost of securing invention right - 
and distributing the management thereof over a certain ; " 
period, by subjecting applications for invention right to aj Tux P. axp O. Compayy.—This company’s fleet consists 
preliminary investigation as to novelty, and after suitable | of 48 steamships, in the aggregate 96,424 tons, customs 
measurement, and 20,075-horse power, including five screw 
right an indefeasible title; and by instituting special | steamships now building, of an aggregate tonnage of 
tribunal for dealing with disputed questions of patent right. | 16,175 tons and 2900-horse power, to be delivered next year. 


He also contended that as the rights of inventors and aut 

were analogous, the law relating to invention right shouldbe} Tue Becktox Gas Works.—The transmission of gas from 
assimilated as far as possible to those relating to copyright. the Chartered Gas Company's new works has been success- 
Mr. Latham stated that Mr. J. Hinde Palmer, @.C., the | full rw and the City of London was last Tuesday 
member for Lincoln, had arranged to co-operate with the night for the first time illuminated in great part by gas 
Inventors’ Institute in obtaining a reform of the patent | forced up into the gasholders at Blackiriars, which had 
laws, and that Mr. Palmer would bring forward a Bill in | been manufactured at Beckton—a distance of ten miles down 


Parliament for that purpose early next session. the river. 
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THE MANUFACTURE OF MONEY. ated scale. In most of the other mints, the weigh- | hollow forceps, which enclose a button of the metal 
(Concluded from page wag ing of the blanks is @ mere matter of ordinary scale |It is found that’ this method of the test 
Txt methods of reducing the bars into fillets | work, involving the-work of many hands. button ont of the pot, in a melted state, better 
show nothing special for record at the different} In reducing the blanks by filing, the metal disc is | results than cutting off a piece from the bar after it 
minting establishments on the Continent. They | secured in a recessed holder, which yields to any | has been cast, and as the operation is only a brief 
are passed, first through roughing, and afterwards | untrue proamaze of the file, so that the surface may | one, oceupying only about twenty minutes, it is 
through finishing ‘rolls, which latter reduce the| always be kept flat. In shaving down the blank, it | possible to keep state, and 
fillets to their exact thickness. Generally the | is also placed in a recessed holder, and the knife is dju propo shows any 


finishing rolls are of a diameter smaller than the 
breaking-down rolls; in Brussels, however, the 
latter are only 6 in. in diameter, and the former are 
gin. At Stockholm, in reducing silver into fillets, 
the bars are placed hot in the rolls, which are made 
hollow, and kept cold by streams of water passed 
through them. The subsequent process of fine 
rolling is performed when the metal is cold, Atall 
the establishments an accurate mechanical arrange- 
ment for adjusting the space between the rolls is 
employed, consisting of screws with finely-gra- 
duated index plates, and, in some cases, of a com- 
bination of them with a wedge adjustment, In 
most cases the rolls are driven with toothed gear- 
ing; at Vienna and Brussels, however, they are 
actuated by belting, to avoid the irregular motion 
sometimes imparted by the toothed gearing, and 
which affects the accuracy of the fillet, Before 
being stamped into blanks, the fillets undergo at 
most of the mints a further process, whereby they 
are brought to a perfectly uniform thickness; at 
Milan, Rome, Vienna, Berlin, and Brussels the 
rolling mill, however, is solely relied upon. The 
final adjustment is obtained by drawing the fillets 
between smooth parallel jaws, placed at an exact 
distance apart by means of a gauge. Except at 
Brussels, the fillets hardened by the pfocess of roll- 
ing are annealed more or less frequently, for the 
purpose of softening them. In England they are 
plaged in copper tubes, covered and luted with clay, 
placed in a reverberatory furnace, and then eaphitly 
cooled. At Vienna the fillets are annealed after 
each passage through the rolls, but this is an ex- 
ceptional practice, the process being seldom repeated 
so frequently. In most mints areverberatory furnace 
is employed, the fillets being laid on the floor, which 
may be slowly revolved so as to submit the whole 
charge to an equal heat, the flame passing through 
an opening into the chamber where the fillets are 
laid. In‘some cases the charge is placed in carriages 
for the facility in introducing and withdrawing 
them. In Berlin and St; Petersburg, tanfite furnaces, 
from which the flame is entirely excluded, are em- 
ployed. Except at the Royal Mint, and at Copen- 
hagen, screw presses for stamping the ‘fillets into 
blanks are not employed. These are arranged in a 
circle around a large wheel, in the periphéry of 
which cams are placed that actuate the presses in 
connexion with vacuum eylinders provided for each 
press. The crank presses in, general use on the 
Continent consist of a vertical frame. with a crank 
shaft overhead, which drives a connecting rod that 
is attached to the punch slide, and to whieh it im- 
parts a reciprocating motion... In stampitig’ gold, 
only one blank is cut out at a time, on account of 
the great accuracy required, but in punching for 
copper and bronze coinage, the oy are arranged 
with two or three cutters. The fillets are for the 
most part led forward into the preasby a self-act- 
ing feed. 

The English mint forms an exception to all the 
Continental mints, in the faet thatinit the blanks 
are not weighed before they.are impressed, so that 
those which are too heavy or too Hight do not pass 
back into the crucible for remelting until they have 
become finished coins. Onethe Gontinent, on the 
contrary, the blanks are all wei and with two 
exceptions—at Madrid and at@onstantinople, where 
they are returned at once to the-mieltin g-pot —re- 
duced by the file or shaving kuiife to. the just weight. 
The weighing machines at.St, Petersburg consist 
each of 10 balances, with feeding tubes for supply- 
ing the blanks. Through these the blanks are laid 
upon the scales, which are ase 1 in, proportion 
to the weight upon them, from the e they 
are ejected by an automatic nt into one 
of three openings ranged ont above the other, for the 
reception of the too light, the tee heavy, and the 
correct blanks. In Stockholm and Copenhagen an 
ingenious arrangement is in use, “The eounterpoise 
of the balance consists of a hotizontal ring 4in. 


diameter, which rises and falls freely ia tube, and he 


over which is stretched @ diaphragm of ga 
fa 


when the blanks are weighed and the ene cena d 


raised, the resistance offered by the air to the 
covered ring causes the beam to dip more or 
the angle being registered by ai index and gradu- 


nze ; 
rié- 
less, 


a 


secured to a lever hinged upon the workman's 
ben¢h. ‘Two or three cuts are taken until, ineth 
fed ent of the operator, the iver yt 
1as nm removed, when the dise 
and again cut down if it is still too h 
are also employed for this same’ 
should be mentioned that some ti ; 
cessful experiments were made to reduce the. 
of the blanks, by the action of nitrochyd 
acid. nth Caen 

Previous to stamping, the blanks are to 
soften them, by being placed in iron boxes, lids 
of whiek-are luted with clay, heated to redméss, 


then, suffered to cool, or they are placedin : 


furnaees similar to the ones employed for amealing i 
the fillets. ‘This process puodaeed on the surfaces 
of the blanks a film of oxide of copper, which fs 
removed by the subsequent operation of. A 
At the Royal Mint the blanks are placed 
in diluted sulphuric acid, and heated till they’ 
& temperature of 96° or 98° centigrade; | ate 
then washed in cold water. (one) Slay 

The sulphurie acid used in the Paris mitt is somié- 
what less diluted, and the blanks are immersed when 
heated to-redness, In Brussels the strength of the 
acid ig the same as with us, and the*lanks ‘are 


placed cold in a revolving, perforated ¢opper oylin- | J 


der, whieh is turned slowly for a quarter of an 


hour in the solution. ‘This same practice rules at : a bexit, ; 


Utrecht and some other mints, it having been os- 
tablished by experiment, that if the! task oe 
thrown into the acid when heated, the ra 
chemical] action that ensues produces a thick as. 
posit of pure metal on the surfaee of, the blanks, 
and protects the oxide of copper amndérneath from 
solution. , 

With regard to the unavoidable waste that takes 
place in the melting of gold, the loas in the English 
mint averages about one grain to the troy pound ; 
this loss may be traced to the yolatifising of the 
metal, and condensers to recover the gold other- 
Wise “wasted ‘are found to answer satisfactorily. 
Suéh condensers are in use at the mint in Rome. 

The silver ¢oinage of England has a_ higher 
standard of purity than that issued from any of the 
other Euro mints. It contains 92.50 per cent. 
of silver. © For the most part, on the Continent the 
degree of firieness is 90) per cent., e : 
in Sweden where it has only 75 per cent. of silver; 
in Turkey, Spain, and Italy, 83 is the percentage ; 
in Austria it sinks as low as 40 cent. ; in Den- 
mark $7.50 is the proportion, While throughout 
the different mints the furnaces employed for melt- 
ing the silver differ but little, there are very con- 
siderable variations in the practice of reducing the 
metal. In England wrought-iron crucibles 12 in. 
diameter, and holding from 333.to 416 Ib. are em- 
ployed. In Milan and Brussels wrought-iron‘crucibles 


also are employed, yg Seed ib. and 2679 Ib, the 
respectively; but at the mint the crucibles 


are lined with a thin covering of fireclay, whichin- 
creases the durability of the and l 
prevents any combination between the iron 1 
the silver, a combination that always takes place to 
the injury of the former when the metel is ii con- 
tact with the iron vessel. Moreover unappreciable 
losses of silver constantly take; + Jace, ne : 
sorption of the silver into the ipo, » ig after- 
wards subjected to treatment to reeover the metal 
thus lost. This is still more the case when cast~| 
iron crucibles are employed, the large pote at tlie 
Vienna mint often retainin ble silver. 
These objections do not hold with grapbite, which 
is the material employed for thé ertcibles at th 
mints of Madrid, Constantiocyls, MESS. and Berlin ; 
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a. 


the weight of the charge at t varies from | mii 
200, to 944 kil es. Te Vlad, th, Peter: 


bnrg, and Utrecht cast-iron pots are used ney rq 
foun 1607 to 2143 Ib, The successful working 
graphite cracibles employed at the mints 
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OF poorer. Thus in a cast enbe, 
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# copper, the centre of the 










‘ silver and 22.6 
: a » had a. he Ot 79.5!8 per cent., the outside 
only. 71.015 per cenb., wale results the reverse of 
mgs Sa im al poorer than the stan- 
Ip alloy of the finenie@js of our coinage having 
92.50 parts in a hundred of silver, it was found, by 


rimente, the maximum difference 








centre and@@angle of the casting was 
oper cent., the mea, variation from a number 
piece: “from: portions being .296 


out as a curious fact 















‘e is no silver jin Europe alloyed in 

the proportions 10 secure, homogencity, the nearest 
pproach to it being that of § where 75 per 
cent. of silver is employetl,. rts concludes 


from these espera of Leyva from No own 
investigations, is a” Ment of the par- 
ticles must take: place dering the cooling of the 
ingdt;-and that; therefore there is a decided ad- 
vantage in casting the bars of a size as small as 
possiblé, as they are mare rapidly cooled; and 
although the action of rolling down the bar may to 
somé extent equalise the ; it is a fact that the 
middie of a fillet contains .23 per cent. more silver 
than the edges, and that therefore tie coins stamped 
from it must be of unequal rtions, the centre 
being the richest, or if two b bé.stamped from 
the same fillet the inner edges of each will have 
mite silver than ‘the outer, He points out that 


xception being “cause Bnglish method of testi 
sive at, by gutting @ strip or nce ont, 


cannot be upon, 

In Belgium an ingenious and satisfactory method 
is pa re Ben to this difficulty. ‘The exact 
sta’ of fineness in different parts of the coin 
having been ‘ase ad by a long series of experi- 
ments, small pieces are punched out of the blank 
of the same denomination, in positions the values of 
which are knowa and recorded, so that by assaying, 
it is at ascertained whether the coin is up to 
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been manufactured at , the well-known mechanical 
i blishment the city isso much 
forts t ve 
eff: hat bave been made to 
other means of defence. The 
riminly contributed a deal to 
talente of the French ; hardly a 


day passes without some new ent of destruction bei. 
rubmitted tothe G at National Defence. Under 
the ve need the Marekderberg 
, firing 250 balls a minute, and the Montigny, 
‘te the Darant steam mitrailleur, which 
no less than 4500 im the same of time, and 
z ” which auld to operate with- 
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out noise, smoke, of fire, to a of from 500 to 600 
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PUMPING STATION AT GORLITZ, ON THE SAXON AND LOWER SILESIAN RAILWAYS. 
(For Description, see Page 419.) 
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INDIAN RAILWAYS EXTENSION. 

So soon as it became known that the Government 
of India contemplated so radical a change in the 
construction of the proposed new Indian lines as 
that which a reduction of gauge would involve, the 
directors of the existing 5 ft. 6in. railways were 
forced into a serious consideration as to how such 
a change would probably affect their own lines, and 
how far it would be advisable to construct any 
future extensions in accordance with the type de- 
cided upon by the Government, assuming the new 
type to include, as one of its characteristics, a gauge 
varying from the standard. 

‘lwo of the Indian railway companies, that of the 
Eastern Bengal Railway, and that of the Sind 
and Punjab lines, submitted the consideration of 
these important questions to their engineers, whose 
opinions, embodied in reports, acquire great value 
in the present discussion upon the proposed exten- 
sions, although they do not possess the special in- 
terest of the reports to the Government by Mr. 
Fowler, and Messrs. Strachey, Dickens, and Rendel, 
which we published last week. 

The directors of the Eastern Bengal Railway 
notified to Mr. Hawkshaw that not improbably 
the Government might desire that proposed ex- 
tensions of their railway should be constructed — 
a narrow gauge, and they wished to obtain Mr. 
Hawkshaw’s opinion as to the advisability of build- 
ing a lighter railway in conjunction with the Eastern 
Bengal line, and also on the comparative merits of 
the 5 ft. 6 in. gauge, and one of a less width. They 
also wished to be informed what, in Mr. Hawkshaw’s 
opinion, would be the best narrow gauge to be 
adopted in the event of the Government deciding 
upon the contemplated change. 

Mr. Hawkshaw points out, that not being made 
acquainted with the motives of the Government for 
making a change of gauge, and possessing besides 
only a limited acquaintance with the nature of the 


extensions would pass, it followed, as a matter of 
necessity, that he could deal only generally with the 


subject, and that his remarks would also to 
many other districts than those in which it was pro- 


posed to build the 200 miles of new line that would 
fee f complete the system of the Eastern Bengal 
ilway contemplated at present. 

Commencing in the outset with an expressed con- 
viction that nothing short of absolute necessity 
would _— the Government in establishing the 
evils created by a break of railway e, Mr. 
Hawkshaw proceeds to show that, in the event of 
a given district not being able to command suffi- 
cient traffic to justify the construction of a 5 ft. 
6 in. line, where, in fact, it became a question be- 
tween a narrow gauge line or no line at all—that 
this was the only circumstance under which a change 
of gauge could be contemplated. 

Starting from this point, Mr. Hawkshaw proceeds 
to show as closely as possible what economy could 
be effected by substituting a 3 ft. Gin. line in the 
place of one 5 ft. 6in. wide, and how this economy 
compares with that to be effected by maintaining 
the gauge intact, but employing a light form of 
construction. 

Passing over the somewhat detailed consideration 
of the various elements of saving in the 3 ft. 6in. 
gauge we arrive at the summarised statement of cost, 
which is as follows : 

Summary of saving that might be made in India by adopt- 
ing a 3ft. Gin. gauge, as compared with the cost of the 
present Indian railways of 6 ft. 6 in. gauge. 


per mile. 
£ 
Earthwork ove oes oes eve a ae 
Bridges ... woe oe ove ese +. 800 
Permanent way eee oss ove 1000 
Engines (1000/. per engine, and averaging 
one engine for every five miles) ... -» 200 
Carriages and wagons... ee ove eo. = nll 
Stations ... ose ose one oe oo 28 
land... ove ove eee eee ove 10 
Average saving by introducing the sharper 
equivalent curves... ove “ eo» 200 
Total saving in first cost... oo. 1810 
Saving in maintenance and renewals of per- 
manent way, at 50/. per mile, if capitalised 
at 20 years’ purchase eee os = wee 1000 
Total ... ove ° ° 2810 


This estimate is based upon the assumption that 
rails weighing 45 lb. per yard are employed, and 
that the saving in sleepers and permanent way 
would be about 20 per cent. The other items of 
economy are very liberally deait with, and the total 
estimated saving is possibly in excess of what would 
be shown in practice. It must be remembered, 
however, that it is impossible to define relative 
costs with any degree of accuracy, for the features 
of the route selected decide the amount of outlay 
required, Mr. Hawkshaw’s figures, howevcr, may 
be used in making a comparison with his second 
estimate, which shows, 

A summary of saving that might be made on Indian rail- 
ways by retaining the present gauge, but by making a lighter 


railway. ; 
Per mile. 
£ 


Bridges ... ove eee oo oes +. 260 
Permanent wa ose, ose oon -. 800 
Engines as before ose e0e ove o. 200 


Total saving per mile in first cost -- 1250 
Saving in maintenance and renewals of per- 
manent way, same as before (except al- 
lowance for shorter sleepers and less ballast) 

if capitalised at 20 years’ purchase ov 800 


2050 

In this estimate, 45 lb. rails also are employed ; the 
locomotives having a weight of 16 tons are supposed 
to cost no more than those for the 3 ft. 6 in. gauge, 
and the maximum weight per wheel upon the rails 
is assumed at 4 tons. 

From these foregoing estimates, it would appear 
that the total saving between the 3 ft. 6 in. gauge 
and the light 5 ft. Gin. should be 760/. per mile, 
and as the extension now proposed by the Eastern 
Bengal Railway is 200 miles long, there would be a 
total saving of 152,000/. ‘To set against this saving 
there would be the alleged inconvenience and non- 
efficiency of the 3 ft. 6im. gauge, and the evils and 
expenses arising from the break of gauge and shift- 
ing of goods from one set of trucks to another. 
These latter disadvantages are, in Mr. Hawkshaw’s 
opinion, amply sufficient to justify him in condemn- 
ing any contemplated change of gauge, and he says: 
“Experience has shown that the evil effects of 


line ; and although I cannot ine that an - 
ment which has alread bem mato in tha somtad, 
with such results, will be tried again in I ven- 
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rophesy ill 
when the Indian Government will be ealled u 
spend more money to remedy the evil than they 
ever save by introducing it. 
the illustration of the Great Western Railway is quite 
a happy one. The Great Western Railway was the 
one exceptional line of the English , and the 
inconveniences arising from its b ge were 
such as could not. possibly exist in India until the 
railway system there became as complete, and the 
traffic upon it as large as it is here, and until the 
length of the irregular bears the same pro- 
ortion to the standard width, as the Great 
festern line bears to the rest of the English 
system. ‘The lines already built in India are but 
a fractional part of those contemplated, and as 
it is clear that the strictest economy is n 
in all the new extensions, the evils of the brea 
of gauge have to be set against the evil of a re- 
duced mileage, and indeed of no mileage at all 
in many districts. Moreover, it must not be for- 
gotten that by adopting a light type of construe- 
tion, the evil is only mitigated, not avoided, and 
when the 3 ft. 6in. gauge for secondary lines is 
decided upon, as we believe it will be very shortly, 
the existence of three claases of tine would fewree, 1 
still further complicate railway matters in India. 
If the Government can see its way clearly to ex- 
pending more by 5,300,000/. in building 7000 miles 
of 5 ft. 6 in. line on the light system, than they would 
have to incur in making the same length of 3 ft. 6 in. 
railway, there is nothing more to be said; for the 
broader line possesses its own special advantages, 
and lightness of construction would be a lesser evil 
than break of gauge. 

But if, as is asserted, it wishes to create such a 
railway system as shall accommodate the present 
and probable future requirements of the country 
with the utmost economy, and that unless this can 
be done, there is no reasonable prospect of India 
being furnished with lines, then the sooner the 
question of a modification of the standard gauge is 
abandoned, the better, and the question of the new 
gauge width decided. 

Mr. Hawkshaw lays much stress upon the fact that 
with separate gauges, independent rolling stock of 
every kind would be required, and that the vehicles 
of one class would be entirely useless for the other. 
This sounds at first sight a formidable difficulty, 
but in reality it is not s0, being associated almost 
entirely with the question of transfer of goods, 

The rolling weak upon most of the Indian lines 
is at the present time very scanty (the Eastern 
Bengal Railway may be an exception), and quite 
insufficient to accommodate the irregular traffic 
which floods it at certain seasons of the year. It is 
evident, therefore, not only that the new extensions, 
whatever their gauges, must be amply stocked, but 
that additional stock is already necessary on the 
majority of the Indian railways. 

With regard to the transfer of freight. The 
inference to be drawn from Mr. Hawkshaw's report 
is that the saving of first cost would not begin to 
cover the constant outlay for shifting the contents 
of the narrower stock into the broader. 

According to the figures we have already quoted, 
a saving of 152,000/. would result from employing 
the 3ft. Gin. instead of the light 5ft. 6in. We 
do not know how many points for transshipment 
there would be upon the Eastern Bengal Railway 
and its branches ; we may, however, fairly assume 
that the special appliances required for this work 
could be put in place for 12,000/., leaving a balance 
of 140,000/. available for covering the cost of trans- 
fer. The question now arises what the actual coat 
ofthat transfer per ton should be. ‘There is a very 
vague idea of it. We have seen it placed as high 
as 2s, per ton. Mr. Hawkshaw rates it above ls. 
But actual and large experience in Sweden shows 
that goods can be pes em one wagon to another 
for 14d, a ton. Of course the cost varies with the 
nature of the freight; thus shifting of coal, ore, wheat, 
or bales, or timber, is very low indeed, with fit ap- 
liances, while bulky goods, requiring te 
ing, may rise to any price almost, But, 
knowing the character of goods chiefly carried 
in India, we think we shall be outside the mark in 
fixing upon 4d. a ton for transshipment, with pro- 
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break of gauge must be put hi than this (the 





country over which the proposed Eastern Bengal 


inconveniences previously i ), or the Great 


perly-devised plant, which we assume to be pro- 
vided. 
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If we take the interest upon the 140,000/. saved, 
at 5 per cent., we shall have an annual income of 
7000/. available for moving goods, of which, at the 
rate of 4d. per ton, 420,000 tons a year could be 
shifted with the income thus saved. The total 
quantity of goods carried last year over the Indian 
railways was 3,341,908 tons. Of this, the greater 
part was conveyed by two lines only, but if the 
amount be divided over the whole length of rail- 
ways now open, it would give 668.38 tons per mile 
per year, and at the same rate the traffic on the 200 
nviles of the Eastern Bengal Extension would be 
135,676 tons per annum, or 427 tons per day, allow- 
ing 313 working days in the year. But as we have 
seen above, the saving in construction would allow 
of 1341.88 tona per day, or more than three times the 
assumed traflie, to be carried on the narrow gauge, 
and shifted, before there was any loss. There is no 
doubt, of course, that we have given a highly ex- 
aggerated idea of the probable traffic on these exten- 
sions by allotting to them an equal share of the 
freight carried over the whole railway system of 
India. Except at certain seasons of the year, the 
business done would be very small, and a fair pro- 
portion of it being local traffic, would never reach 
the point of transfer at all. We think little more 
need be said to disprove this general bat erroneous 
idea held by the advocates of the broader gauge, 
that the difference of first cost would be mor 
than made up } the subsequent unavoidable 
expenses, We may pass by the question of the 
comparative carrying capacity of the two gauges, 
Mr. Hawkshaw does not dwell upon it, and we have 
already discussed it at length. But we may say 
a few words as to the probable military incon- 
veniences attending a change of gauge. And here 
we must repeat the remarks we made just now. 
It is granted that 5 ft. 6 in. is a better width 
than 3 ft. 6in., but § ft. 6 in. is better than no rail- 
way at all. Tha? considerable inconvenience would 
arise in having to transfer a large body of men and 
a large mass of material we freely concede, but that 
inconvenience and delay would not under the worst 
circumstances be so as even a twenty or 
thirty mile march, We have proved the capacity 
of the 3 ft. Gin. gauge to carry all the requirements 
of war, as well as the incapacity of the Strachey- 
Dickens-Rendel gauge to do anything of the kind, 
and it is certain that if the emergency of war arose 
when India was provided with her secondary system 
of narrow lines, the difficulties of transshipment 
would be entirely lost sight of amidst other and 
really important matters. Efficient organisation and 
means of transfer are all that is necessary. 

It is a grand thing to contemplate India provided 
with a perfect system of first-class lines, all upon 
the magnificent gauge that Mr. Simms inaugurated, 
covering the whole country with its network, and 
it is doubtless distasteful to commence afresh upon 
a new and cheap method. But this is certainly 
the only course left open, and it is better to admit 
it at once, than to try and keep up broad guage ap- 
pearances with narrow-gauge means. 
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RAILWAY PROJECTS FOR 1871. 
Wr last week alluded in general terms to the 
various applications which are intended to be made 
to Parliament during the fortheoming session for 
Private Bills and to the Board of Trade for pro- 


visional orders. We now propose to indicate the 
nature and extent of the railway works for which 
legislative enactments are asked. ‘The applications 
are more numerous and more substantial in their 
character than those of the previous year, which, in 
their turn, were also an improvement upon the 
deposits of 1868. Judging by this standard there 
is a confirmed gradual tendency to a return of pro- 
fessional prosperity, althongh it may not again 
réach that height at which the last great com- 
mercial panic found it. However, we take these 
wholesome signs of amendment for what they are 
worth—be their value great or small—the ex- 
perience of the past teaching us to be thankful for 
small things. The total number of deposits of 
plans at the Private Bill Office is 227, and they re- 
late to railways, tramways, gas and water works, 
and include a goodly collection of miscellaneous 
plans. The railways—with which we have to deal 
in the present instance—are scattered through Eng- 
land, Ireland, Scotland, and Wales. Amongst these 
are several important metropolitan schemes, «which, 
from their proximity to our own doors, claim our 
first attention. 

One of the most important of these schemes is the 
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ro Euston, St. Pancras, and Charing-cross 

ailway. It ia “an ancient and fish-like” seheme, 
and was first brought before Parliament about seven 
years since, with Messrs. Ordish and Le Feuvre as 
engineers. The object, then, was to connect the 
North-Western and the South-Eastern Railways, 
and to open up new streets between Charing-cross 
and Oxford-street. ‘To these objects there is now 
added a connecting line to the Midland Railway. 
Mr. Hawkshaw, who was associated with the pre- 
vious scheme, is engineer to the present one, con- 
jointly with Mr. J. W. Barry. The line commences at 
the departure platform of the North-Western Rail- 
was, at the Euston Station, with a short gradient of 
lin 41, after which the gradients are easy. The 
railway—which we need hardly say is an under- 
ground line— passes at a level of 18 ft, beneath the 
Metropolitan Railway at the Euston-road. It then 
proceeds by way of Oxford-street and Leicester- 
square to the South-Eastern Railway, which it joins 
at Charing-cross. This line is 1 mile 7 furlongs 
1.95 chains in length. ‘The line connecting this 
proposed railway with the Midland Railway, leaves 
it at Melton-street, and runs into the branch line, 
which connects the metropolitan scheme with the 
Midland Railway, tke length here being 3 furlongs 
9.55 chains. Another connecting link leaves the 
North-Western arrival platform, and runs into the 
Midland connecting link, the distance traversed 
being 1 furlong 6.25 chains. Of the streets which 
are included in this scheme, one commences at 
Crown-street, on the south aide of Oxford-street, 
and terminates on the nothern side of Leicester- 
square. The other is a short street from the south- 
east corner of Leicester-square to Castle-street. 
The certainty with which this project always turns 
up at the P.B.O. is quite eurious. The new streets, 
if made, will be a vast improvement to a neighbour- 
hood greatly needing it. 

Another proposed link in our chain of metro- 
politan railway communication is that of which Mr. 
| Rammell is the engineer. It starts from the 
| authorised station of the Metropolitan District Rail- 
way Company near Bread-street, Cannon-street, 
jand terminates in Broad-street, between the North 
| London Station and the intended statidn of the 
| Great Eastern Railway. ‘The line is to be worked 
on the pneumatic system, and will pass under Queen 
Victoria-stteet, Mansion House-street, ‘Thread- 
needle-street, and Broad-street. Another line in 
this part of the City, under the title of the Eastern 
Metropolitan Railway, commences at Aldgate by a 
junction with the authorised Tower Hill Extension 
of the Metropolitan Railway. It passes under the 
whole of Whitechapel and the Mile-end-road, ter- 
minating at Bow by a junction with the North 
London Railway, the total length being 2 miles, 4 
furlongs, 9.55 chains. The East London Railway 
apply for powers to abandon portions of their 
authorised lines, and to alter the levels and vary 
the construction of other portions of lines already 
sanctioned. There is a proposal bya new company 
to construct a station in connéxion with the London, 
Chatham, and Dover Railway adjacent to the Hol- 
born Viaduct, apd to make a short connecting line 
of railway. ‘This scheme has quite a touch of the 
metropolitan railway-mania times. In our opinion 
the Bill is not likely to receive sanction, nor to pay 
even if it was constructed, 

A new line is proposed by Messrs. McLean and 
Stillman, which commences by a junction with the 
Tottenham and Hampstead Railway, at the Green 
Lanes, Tottenham, and runs to Alexandra Park. It 
will terminate on the south-eastern side of the 
entrance road to the grand stand on the Muswell 
Hill race-course. The line is 2 miles, 2 furlongs, 
4.60 chains in length, besides which there is a fork 
line from it into the Tottenham and Hampstead 
Railway, 2 furlongs 6.70 chains long. The gradients 
throughout are easy. In effect this line will form a 
branch of the Midland and Great Eastern Railways, 
Mr. Fowler proposes extensions of his Metropo- 
litan and St. x cpl Railway to Kilburn, and 
to join the Midland Railway. One line leaves 
the Metropolitan Railway at the Finchley-road, 
and terminates at Kilburn-lane, whenee another 
line is continued on to the Edgeware-road at 
Willesden-lane, where it terminates. A third line 
leaves the present terminus of the Metropolitan 
Railway in the Finchley New-road, and joins the 
Midland line at its crossing under the Finchley- 
road. Railway No. 1 is 5 furlongs 8 .chains in 
length; No. 2is 1 furlong 6.55 chains; and No. 3 
1 furlong 8.25 chains. The Midland Company seek 
for powers to make a railway between Willesden on 














the Midland and South-Western Junction line, to 
the main line of the company at Hendon. The 
Midland Company also propose several branch lines 
outside the metropolitan district, with which we are 
at present dealing. Under the name of the Fulham, 
Hammersmith, and City Railway, it is proposed to 
construct a branch from the Hammersmith and 
City Railway at Hammersmith, to Fulham, the 
termination being on the north side of the King’s. 
road, near the Fratham Park-road. The London 
and Brighton Company apply for three short june- 
tion railways to connect their Deptford Branch 
Railway and the East London Railway, with the 
proposed new Foreign Cattle Market at Deptford. 

The foregoing constitute the main features of the 
propositions for additional railway accommodation 
in and around the metropolis. We will now turn 
to the works which are projected inthe provinces. 
The Great Western Railway propode to substitute 
a line for one for which they already have obtained 
powers at Cardiff, Mr. W. G. Owen and Mr. R. EF. 
Johnstone being the engineers. The same company 
also propose to make a railway at Landore, from 
the South Wales line to the Landore Steel Works. 
The Great Western and the midland companies 
propose to absorb the powers of the Bristol Port 
Railway and Pier Company with reference to a por- 
tion of their Clifton extension, and to construct 
new junctions in lieu of their authorised junctions 
near Bristol, which they desire to abandon, The 
Midland Company project a line of five miles, to be 
ealled the Gloucester and Berkeley New Docks 
Branch, It commences at Slimbridge, on the Bristol 
and Gloucester line, and terminates at Berkeley 
Docks. They also propose a junction at Horeston 
Grange, between the South Leicestershire Railway 
and the Whitacre and Nuneaton Railway. Besides 
these, they propose other branches and deviations 
on various parts of their system. The London and 
North-Western Company are applying for powers 
to construct a line, to be called the Monmouthshire 
Railway Junction. It will start from the Mon- 
mouth Railway and Canal Company’s line near the 
Nantyglo Works, and will connect with the Merthyr, 
Tredegar, and Abergavenny Railway at the Bryn- 
mawr Station. There is also a proposed junction 
line between the Dowlais Railway and the Brecon 
and Merthyr Railway, besides a number of other 
short junction lines in the same district. They pro- 
ject a branch from their line at Bettws-y-coed to 
Festiniog, and a line to connect this branch with 
the Rhiw Bach Tramway ; these lines are to be on 
a 2 ft. gauge. The London and South-Western 
Company apply fora new line at Poole, and another 
at Acton, and also for a single line tramway along 
the St. Lawrence-road, Southampton, for connect- 
ing their station with the Southampton Docks. 

The North-Eastern Company propose to con- 
struct an important series of railways. ‘The first is 
from their Melmerby and Northallerton branch 
to Masham in the North Riding. The second line 
leaves their Tynemouth branch at Byker, and 
passing through Heaton, Walker, Wallsend, Pres- 
ton, and North Shields, amongst other places, it 
joins the Tynemouth branch again at the Percy 
Main Station. A third line forms a junction be- 
tween the second line and the Cramlington wagon 
way. Besides these there is a junction line between 
the Monkwearmouth and the Sunderland lines, and 
another from this proposed junction to the Pencher 
branch of the North-Eastern system. From the 
West Hartlepool line at Cowpen another railway 
runs to the Stockton and Middlesbrough Railway 
at Linthorpe. Another railway from the North 
Stockton Station joins the Cowpen branch at Bil- 
lingham, whilst from this line again there runs 
another to the Stockton branch of the West Hartle- 
sen line, and another connects it with the Cowpen 
ine. Two more branches from this line complete 
the list of eleven extensions, which are exciting con- 
siderable interest and raising many hopes in the 
Middlesbrough district. The proposed Birmingham 
West Suburban Railway is a line from Birmingham 
to King’s Norton with a branch to Harborne. The 
Brecon and Merthyr Tydfil Junction Railway Com- 
pany are applying for several short branches at 
Cardiff. The Bristol and Portishead Pier and Rail- 
way Company are applying for powers to lay the 
narrow gauge on their railway, and to make a float- 
ing dock on Portishead Pill, which they ya at to 
reclaim. The Coal Owners’ Amociated sondon 
Railway is a comprehensive scheme for effecting a 
new line of communication between the South 
Yorkshire collieries and London. The promoters 
propose to run over the Manchester, fhetfield, and 
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Lincelnshire, the South Yorkshire, the Great 
Northern, and the Great Eastern Railways. ‘They 
start from the Homerton Lock of the Lee Union 
Canal and join the Great Eastern Railway at Low 
Leyton. ‘They then leave the Great Eastern line 
at Trumpington and join another line, which they 
propose to make from the St. Ives and Cambridge 
line to Bourne. From Bourne the line runs to the 
Sleaford Station of the Great Northern Railway, 
and is also connected with the Manchester, Sheffield, 
Lincolnshire (Market Rasen Branch) Railway. The 
company also propose to effect arrangements with 
the Regent's Canal Company, and to purchase plots 
of land at various points for the establishment of 
wharves and depots. 

Under the title of the Hylton, Southwick, and 
Monkwearmouth Railway, we find a connecting line 
between the Pontop and South Shields line of the 
North-Eastern Railway, and the Newcastle and 
Sunderland Railway. ‘The junction line has two 
branches—one of which runs to the Wear Iron 
Works, 


with a double junction near Low Moor. 
Lancashire, to the 


Hellitield, 


ways to 


North-Western Railway at 
Yorkshire, as well as short branch rail- 
Astley Bridge, near Bolton, and to Heap 
Bridge, near Bury. A junction live is proposed 
between the Aylesbury and Buckingham K: 

and the Watford and Rickmansworth Railway It 
will leave the former railway at the Aylesbury Sta- 








tion, and will join the Watford line at its present | 
The South-Western Company pro-| 


termination. 
ject a braneh from their line at Axminster to Lyme 
Kegis, the line passing through Musbury, Axmouth, 
and Uplyme. The Northampton and Banbury 
Company are seeking powers for a line from Ban- 
bury to Blockley, and for effecting some deviations 
in their authorised extension to Ross. 


line from the Caledonian Railway at Stobeross, to 
the same railway near Hillside, 
branches in connexion with it. 
Dorset Company apply for a railway from their 
line at Evercreech to the Midland Railway at Bath, 
with a branch to the Bristol and North Somerset 
Railway at Radstock. The West Lancashire Rail- 
way propose lines from Southport to Preston, and 
connecting lines with the North Union and Lanca- 
shire and Yorkshire Railways. 

‘The deposits referring to Seotch and Irish lines 
are about a score in number, and are comprised in 
the following list: Alloa Union, Banbridge exten- 
sion, Caithness, Castle-Espie, Cork Harbour, and 
Curraghbinney, Dublin, Wicklow, and Wexford, 
Ennis and West Clare, Finn Valley, Glasgow (City) 
Union, Great Northern and Western of Ireland, 
Great North of Scotland, Great Southern and 


besides several 


Western, Killgorglin and Farranfore, Midland and | 


Great Western of Ireland, Navan and Kingscourt, 
Sutherland and Caithness, Waterford and Central 


Ireland, Waterford and Wexford, and Waterford, } 


New Ross, and Wexford. 


"There are, of course a number of lines besides | 


the foregoing, but to which we can do no more at 
present than give a passing reference, Amongst 
these we may include a line from Alcester to Strat- 


ford-on-Avon, a line from Bradford to Thornton, | 


the Ely and Ogmore Valleys Junction Railways, 
the Greenock and Wemyss Bay Railway, the Har- 
row, Edgeware, and London Company's extension 
to the Midland Railway, the Leominster and King- 
ton Company's branch to Presteign, the Llinvi and 
Ogmore Railway, the Longstanton and Bown KRail- 
way, the Lothersdale 


road and Whimsey Railway, the Scarborough and 
Whitby, the Scotswood, Newburn, and Waylam 
Railway and Dock, the Sidmouth Railway, the 
Weedon and Northampton Junction Railway, the 
Whitehaven Dock and Railways, the Windsor, 
Ascot, and Aldershot Railway, the Worcester Dean 
Forest and Monmouth Railway, and the Yarmouth 
and Ventnor Railway. 

Amongst the railways applying for extensions of 
time for various purposes, we note the North 
London, and the Aldborough Harbour Pier and 
tailway Company. ‘There is an application to re- 
vive the powers in the Maidstone and Ashford Rail- 
way Act, 1866, and « similar application respecting 
the Mersey Railway. 

It will be seen from the foregoing résumé that the 
railway projects for 1871 are neither few nor unim- 


The Lancashire and Yorkshire Company | 
propose a branch line from Low Moor to Pudsey, | 
The same | 
company also propose an extension from Chadburn, | 


The North 
British, Arbroath, and Montrose Railway propose a | 


The Somerset and | 


tailway, the Merionethshire | 
Railway, the Minehead Railway, the Mitcheldean- | 


weeded out by the Examiners on Standing Orders, 
whilst others, which survive that ordeal, will fail at 
subsequent stages. But there will still remain a 
number of sound and useful projects, «hich we 
trust may arrive at that stage of maturity so much 
to be desired both on professional and public 
grounds. 


INDIA-RUBBER TYRES. 

One of the first things suggested by a stroll round 
the stands on the ground floor at the Agricultural 
Hall daring the present Smithfield Show is the ad- 
vent of an “india-rubber age” in traction-engine 
building. Everybody has heard—through the 
medium principally of the non-professional press— 
|of Mr. R. W. Thomnae’s road steamers with india- 
rubber tyres and of their wonderful performances. 
it has been narrated in glowing terms, “ many 
times and oft,” how they will run over soft roads and 
| hard roads, rough roads and smooth roads, how, in 
| fact, they appear rather to have a preference for bogs 
and quicksands, and places where there are usually 
} SUppose d to be xo roads, and how they are capable 
of being managed with such ease and certainty that 
the performance by them of Scotch reels and High- 
land flings are mere trifles, which they might be 
ed to undertake as a relief from more arduous 

All these things have the public been told 

over and over again—although not these precise 
| words perhaps—and, as a consequence, india-rubber 
tyres have in unprofessional circles come to be re- 
sel of qualities little short of 
miraculous, and there has arisen a demand for en- 
cines fitted with them which the original makers, 
Mesers. ‘T’. M. ‘Tennant and Co., of Leith, have been 
unable to satisfy. Uuder these circumstances, we 
| find that the mznufacture of engines on Mr. Thom- 
son’s plans has been commenced by Mesars, Robey, 
lof Lincoln, and Messrs. Ransomes, Sims, and 
Head, of Ipswich, while Messrs. John Fowler and 
Co., of Leeds, and Messrs. Aveling and Porter, of 
Rochester, have also become Mr. Thomson's licensees, 
and have become builders of engines having india- 
rubber tyres, but otherwise made accordiug to their 
| ordinary patterns, Now, we have no wish to con- 
|demn india-rubber tyres in fofo, but we think that 
the time has come when an attempt should be made 
|to set them down at their proper value, and this 
|value we believe to be, commercially, far below 
}that at which they are generally estimated. The 
| chief advantages claimed for the india-rubber tyres 
lare, that they save the engine from shocks and jars, 
| that they give a greater adhesion than would other- 
| wise be obtainable, and that they prevent injury 
| from being done to the roads ; and that these are ad- 
vantages we’) worth attaining we are quite willing to 
jadmit. Weare also ready to acknowledge that in 
| travelling over paved or other very hard, but uneven, 
roads the india-rubber tyres do good service, but the 
question which we consider to be open is, whether 
| this service is commercially worth what it costs. A 
| set of tyres for such an engine as that exhibited by 
Messrs. Robey at the Smithfield Show (an engine 
of which we have spoken on another page) costs 
about 230/. for india-rubber alone, independent of 
the protecting chains and charges for royalty, and 
| what has yet to be proved is whether this increase 
| in the first cost of an engine is compensated by the 
subsequent reduction in wear and tear. The only 
way in which this can be proved is by a comparison 
of the cost of maintenance ef an ordinary traction 
engine and one with india-rubber tyres doing the 
same work ; and, at present, so far as we are aware, 
no such comparison is available. ‘The next point 
lis that of adhesion: and here, we regret to say, 
that we must differ materially from the conclusions 
which have in most instances been drawn from the 
| performances of engines with india-rubber tyres. 
| When Mr. Thomson first brought his engine before 
the public, the india-rubber tyres used by hin 
took ‘a direet bearing upon the ground, and there 
can be no doubt that under many circumstances 
lthe elasticity of the india- rubber, when thus 
used, enabled it to give a “grip” exceeding that 
obtainable with ordinary iron tyres. Experience 
showed, however, that the india-rubber needed 
protection, and this protection Mr. Thomson ob- 
taiped in a very ingenious way, by surrounding his 
tyred with a kind of chain armour composed of thin 
steel plates having their ends bent down on each 
side of the tyre, and connected by links. In Mesars, 
Robey’s engine at the Agricultural Hall, the plates 
or shoes just mentioned are 5 in. wide by } in. thick, 
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that the e of the india-rubber by inereasing 
the area of the surface increases also the 
adhesion ; but al on roads of a certain class 


this may be true, yet we doubt if the results are 
superior to those which could be obtained by the 
application to a traction engine of larger and 
broader wheels of the ordinary kind. So far w 
have spoken of this part of the subject on what 
may be termed by some theoretical grounds ; but 
we have in our possession practical data which cor- 
roborate us in our opinions, and of these data we 
shall probably shortly speak more fully. The 
last point is the action on the roads, and here we 
may again express a doubt as to whether india- 
rubber tyres possess any a advantage over 
extra large wheels of the ordinary kind. The ques- 
tion of whether a traction engine will sink into a 
road, or pass over it without causing injury, is 
purely one of bearing surface, and regarding the 
matter from a utilitarian point of view we consider 
the thing which has to be proved by the advocates 
of india-rubber tyres is, not that such tyres can 
afford this necessary bearing surface, but that they 
can give it more effectively and at a less cost than 
it ean be procured by other means. 

It will be seen that throughout our objections to 
india-rubber tyres are based principally upon com- 
mercial considerations, and there can, we think, be 
no doubt that by these considerations alone the use 
or disuse of such tyres will ultimately be determined. 
Our objections, in fact, are urged not against e/astic 
tyres, but against tyres formed of such an expensive 
material as india-rubber now is. An ordinary eight- 
horse |traction engine costs, say, from 360/. or $80/., 
while an engine rated at the came power, fitted 
with jndia-rubber tyres, costs 600/., and the thing 
yet to be proved is whether india-rubber is the best 
investment for this extra 220/. or 240/., or whether 
it could not be more advantageously spent in 
securing durability in other ways. So many traec- 
tion engines with india-rubber tyres have now been 
built and set to work in various parts of the world 
that it can scarcely be long before data are avail- 
able which will enable us to estimate such tyres at 
their true commercial value ; meanwhile we reiterate 
our Opinion that this value will be found Jess than 
now appears to be generally supposed. ‘That there 
are certain special circumstances that may warrant 
the ¢ipployment of india-rubber tyres we admit ; 
but that for general purposes they are worth the 
mon¢y they cost, we cannot at present believe. 


TELEGRAPHS BY SEA AND LAND. 


Ir is not long since we referred to the question of 
the policy of using land lines in preference to 
submarine cables where the distance was very great, 
but since that time nothing but long submarine 
cables have been laid, and no great length of land 
line has been erected since the Indo-European line 
came into operation, However, suflicient time has 
elapsed and sufficient experience has been obtained 
to afford us now the opportunity of re-examining 
this question. 

In the first place, however, it will be as well to 
mention the several enterprises we pro diseuss- 
ing, and the special objects for which they were 
projected. The Indo-European Telegraph Company 
claims precedence as to projection, and from their 
prospectus we find the object of the company was 
‘“‘the establishment of a direct and independent 
double line of telegraphic communication connecting 
Europe with India, commencing in London and pass- 
ing through the North Sea, Prussia, and Southern 
Russia into Persia, there to join the lines of the 
Indian Government from Teheran to India.” “ In 
order to retilise the great importance of such a 
lige to England and to Europe, as wellas to Eastern 
interests, it is only necessary to call attention to the 
fact that messages to and from India by the exist- 
ing lines oceupy at present several days, and 
frequently me 4 in their transmission through 
multifarious telegraphic systems, and arrive fre- 
quently in such a mutilated condition as to be 
unintelligible.” This company was soon established, 
and, in consequence of the great length of line, and 
the amount of work to be done, the lines were not 
+ to the public until the beginning of this year. 
‘This system is to all intents and p a purely 
overland telegraph, the only submarine cable belong- 
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transmitted from England through Reuter’s (now 
the Post-Office) cable from Lowestoft to Norderney. 

Shortly after the sommes of the Indo-European 
Telegraph the Anglo-Mediterranean made its ap- 

ce with the object of “ providing a direct and 
thoroughly efficient fine of telegraph to Egypt,” and 
“for the purchase, in perfect working order, of a 
special land line from Susa (where the French 
telegraph lines terminate) to Modica, in Sicily, a 
distance of 1300 miles.” ‘This company, therefore, 
was half submarine, half overland. The various 
works were carried out, the cable laid, and com- 
munication established in the latter part of 1868. 
It may be remarked that the traffic through this 
line has increased so rauch as to necessitate the lay- 
ing of a duplicate cable. 
_ Next in order comes the British Indian Sub- 
marine Telegraph Company, established last year 
“ for the purpose of constructing a submarine tele- 
graph line between Suez, Aden, and Bombay, 80 
as to complete a direct and reliable line of tele- 
graphic communication between Europe and India.” 
This great undertaking was successfully accom- 
plished, and opened to the public at the end of March 
in the present year. 

The Falmouth, Gibraltar, and Malta Telegraph 
was projected in the middle of last year, * for the 
purpose of completing the system of submarine 
telegraph lines between England and India, worked 
throughout by English hands and under one 
management.” ‘ Until it is effected, messages be- 
tween England and India must traverse 2000 miles 
of wire through France and Italy, and will continue 
liable to those frequent vexatious interruptions and 
delays, which experience shows to be inseparable 
from long land lines of telegraph.” ‘The object so 
far, seems to be doing away with the long land line 
purchased by the Anglo-Mediterranean Telegraph 
Company, which had hitherto acted efficiently. This 
enterprise was safely carried out, and has been 
open to the public for some time. 

It may be here remarked that the several sub- 
marine telegraph companies we have mentioned re- 
present the long submarine route to India originally 
projected as one undertaking, which did not meet 
with the support of the public until it was presented 
to them in detail. 

We have here, therefore, two lines of communi- 
cation between England and India, the one a single 
submarine route, the second a double overland 
line; let us glance, therefore, at the manner in 
which they have worked since they have been open, 
so that we may see, if possible, if the one possess 
any decided advantage over the other. Interrup- 
tions have occurred on both systems, but when the 
two lines have been working, the communication 
has been unexceptionally speedy, messages coming 
with marvellous rapidity and great accuracy. As to 
speed, neither can claim the palm ; but as to con- 
tinuous working, the submarine line has had the 
best of it, but this was due to peculiar and indeed 
extraordinary causes. The advantage claimed for 
the submarine lines is that they will not break 
down like the overland lines: the latter may 
break down, but the speediness of repairs is entirely 
in favour of the land lines. The Indo-European 
line is the strongest proof of this argument; what 
few break-downs have occurred on land were imme- 
diately repaired, but the only serious accident was 
with the length of susmarine cable, which is still 
impaired, communication being maintained by an 
alternative land line. 

The submarine cables were not considered by the 

directors as infallible, for each company possesses a 
maintenance ship, That these submerged telegraphs 
are liable to be interrupted the following facts will 
ane The British Indian Red Sea Cable was 
ately interrupted in the Gulf of Suez. So confident 
were the directors in the safety of their cable, that 
their repairing ship was actually sent home ; unfor- 
tunately the line broke, but with peculiar good 
luck some cable ship happened to be going east- 
wards at the time, and was at once engaged in the 
repairs, otherwise the interruption would have 
lasted longer. 

The Lisbon and Gibraltar section of the Fal- 
mouth, Gibraltar, and Malta Cable has just broken 
down, and it may be some time before it can be re- 

vaired, owing to the season of the year. Messages, 
owever, will come to England by the alternate 
land line from Sicily, belonging to the Anglo- 
Mediterranean—once despised, but new how useful! 

Again, the 1866 Atlantic telegraph has broken 
down for the f/th time, the 1865 has jast gone for 
the frst time ; the French Atlantic Cable, though 





working well, and at present the only Atlantic 
route, is, we not in a very healthy con- 
dition. We have said enough to show that these 
cables are not without their vicissitudes, but our skill 
in submarine telegraphy is now so great that weather 
is the only thing which interferes with the necessary 
repairs. 

The remarks we have made are certainly not with 
the intention of erying up one system by running 
down another. We believe no good will be ob- 
tained by such a system ; each have their advantages 
and disadvantages, and it must be acknowledged 
that both have been equally useful. We cannot, 
therefore, but condemn the practice of advocating 
the one system at the expense of the other, a prac- 
tice too common amongst those whose interests 
direct their opinion. Both are useful and both ne- 
cessary as alternative routes; both have worked well, 
and, we trust, will continue to work well. In the in- 
terests of the public, we support both as eminently 
useful. We have seen one broken down for some 
time, through the fracture of its submarine cable in 
consequence of an earthquake, and the traffic carried 
by the other route, has prevented interruption, and 
the public business been carried on without delay. 
We ows seen also the second or submarine route 
oroken down on two occasions, and by reason of the 
alternative overland lines, the messages have again 
been carried without inconvenience to the public. 

The public, therefore, ought to be grateful for 
having provided for them alternative routes to our 
Indian possessions, for it really would never do for 
us to be without telegraphic communication with 
India. ‘The especial point, however, which we wish 
to call attention to is, that whether it be submarine 
or overland communication which we may possess 
to any desirable possession or locality, let it not 
be only a single route, let it as speedily as possible 
be doubled so that an alternative line may be 
available as a prevention against total interruption. 
If a submarine cable is not feasible, let us possess 
an alternative land route, if, on the other hand, a 
land line is impossible, by all means lay a duplicate 
cable. 


THE UNITED STATES NAVY. 

Smxce the outbreak of the Franco-German war, 
the Government of the United States has not been 
an idle nor an uninterested observer of the great 
events which have transpired; and the Navy De- 
partment has determined to increase the strength 
and numbers of its fleet, in order to make the power 
of the great Republic felt, if necessary, in European 
waters. The cena squadron of the United 
States now consists of the Franklin, frigate, 31, the 
flagship of Rear-Admiral Glisson; the corvette, 
Richmond, 15, Captain Madison Mullany; the 
corvette, Plymouth, 10, Commander Randolphe 
Breese ; and the corvette Juniata, 8, Commander 
Lucas, ‘These four vessels are considered, however, 
a very inadequate representation of American com- 
meree and power, and the American Navy Depart- 
ment accordingly recently gave instructions to 
hasten the completion for sea service of ten or more 
vessels of a heavy class to reinforce its squadrons 
in European and other foreign waters. With this 
object, Congress will be invited in a short time to 
vote additional supplies, so that the navy of the 
Republic may be enabled to occupy a respectable 
position in the world. ‘Three fine vessels have been 
recently in course of equipment and completion in 
the Brooklyn Navy Yard, in which almost as much 
activity has been witnessed of late as during the 
great American civil war of 1861-5. 

The first of the three vessels to which allusion 
has just been made, is a fine corvette of the second 
class—the Guerriere, of 2490.tons burthen. The 
Guerriere carries a battery of 23 tons, consisting of 
9-in. guns in broadside and heavy rifle guns pivoted 
on the spar deck, besides the usual allowance of 
Dalghren howitzers for boat and shore service. The 
Guerriere is a comparatively new ship, but she has 
been already tried on the North Atlantic coast, 
where she has been aflagship. She is regarded asa 
roomy, capital sea boat, and she has attained a fair 
speed. She has been attached to the European 
squadron, which she has, probably, by this time 
jomed, although, under all the circumstances, the 
‘ranklin will continue the flagship in European 
waters. ‘The second vessel which has been over- 
hauled in the Brooklyn yard is the Minnesota, 
a fine old frigate of 3000 tons burthen, and carry- 
ing 43 guns. A very large number of men have 
been engaged upon the Minnesota, but she will not 
be ready for sea before the close of the present 





month, and even then it will take some time to find 
her with an adequate crew. When all the neces- 
sary preliminaries have been adjusted, the Minne- 
sota will be sent out to one of the squadrons lyin 
in foreign waters, but it is not yet known to whic 
particular squadron she will be attached. The 
third of the three vessels which have been vigor- 
ously taken in hand in the Brooklyn yard is the 
Tennessee, and she is probably now ready for sea. 
The Tennessee was formerly known as the Mada- 
waska; she is expected to prove one of the most 
efficient cruisers in the American service. Some 
important changes have been made in her internal 
arrangements. ‘Thus she has received a light spar 
deck. By this means more room and better 
quarters have been secured for her officers and 
crew, aud she is expected to prove not only a swift, 
but a more comfortable sea-boat in future. Two 
boilers have been taken out of her; this measure 
is expected to secure to her greater buoyancy with- 
out any sensible diminution of speed. She is ship- 
rigged, and carries a large cloud of canvas, and 
with her 20 guns she would probably prove a 
formidable opponent in a stern chase. She is to be 
attached either to the South Pacific or European 
squadrons. The Canandaigua, a third-rate, of 
955 tons burthen, and carrying ten guns, is next 
to be fitted out in the Brooklyn yard, but she is 
not ina very advanced state. Repairs are also to 
be begun on the corvette Albany, a second rate 
of 2000 tons burthen, and carrying 15 guns. The 
Hartford, which saw some hard service under 
the late gallant Admiral Farragut, will next be 
taken in hand. We have now recapitulated six 
vessels which will shortly be available to strengthen 
the squadrons of the United States in various parts 
of the world; but as the Navy Department con- 
templates the despatch of ten vessels, four new ones 
will have to be built, and three are already in hand. 
The terrible fate of the British ship of war, Cap- 
tain, was, of course, the subject of a certain amount 
of discussion in American naval circles; but the 
Americans a8 well as the British have probably had 
their failures in shipbuilding. The Brooklyn yard is 
said to have a “ rotten row” where are some craft 
which have never ploughed blue water, but have 
yet reached a stage of decrepitude which will 
end in their being broken up some day. But, al- 
though here and there American shipbuilding ma: 
not have proved successful, it has, upon the whole, 
attained a high degree of efficiency; and in the 
great civil war of 1861-5, both Federals and Con- 
federates proved themselves not only skilful ship- 
builders, fruitful in resource and prodigal in new 
ideas, but they also appeared as bold and daring 
sailors. Some of the exploits of Admiral Farragut, 
for instance—and of course the gallant admiral 
could have done nothing had he not been worthily 
seconded by the brave men who stood by his side in 
moments of peril—are worthy to take rank with 
those of Nelson, or Howe, or Napier. With sucha 
vast seaboard, both on the Atlantic and the Pacific, 
and with such a widely extended commerce, the 
United States must always aim at maintaining a 
powerful and efficient navy ; but let us hope that 
in this respect, as in all other matters, their motto 
will be Defence and not Defiance. The United 
States have everything to gain, and nothing to lose, 
if they rigidly abstain from anything like interven- 
tion in the at present sadly tangled politics of 
Europe. If they remain at peace with Great 
Britain, and if Europe continues a prey to the 
horrors and distractions of “war, they may divide 
with us the lion’s share of the carrying trade of the 
world, while they will attain internally an unpre- 
cedented prosperity. We do not say that the accu- 
mulation of wealth should be a nation’s sole aim, 
and that a country should be deaf to all appeals to 
patriotism or honour. Still it will be terrible, in- 
deed, if the United States once devote themselves 
to the development of anything like an aggressive 
jlicy. Hitherto they have profited enormously 
rom attending in the main to their own affairs, and 
leaving European despots to wrangle among them- 
selves to their hearts’ content. If the cabinet of 
Washington does but continue to pursue such a 
policy, the very misfortunes of Europe will tend 
still further to promote the grandeur and well-being 
of the American union. No one can be surprised, 
or disheartened, or displeased, at any desire which 
may be evinced to maintain for the Americans a 
powerful and efficient navy ; still every well-wisher 
of the whole human race will deplore symptoms of 
anything like a policy of selfish aggrandisement, or a 
pursuit of empty naval fame or barren military glory. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppieseeoven, Wednesday. 

The Cleveland Iron Market.—Y esterday, there was a capital 
attendanee on ‘Change at Middlesbrough, and buyers were 
eager to conclude contracts for the early part of next year. 
But makers were unwilling to sell even at the top list rates, 
because they knew that the stocks for the past month bad 
decreased nearly 7000 tons. It is rather surpri to find 
such a large reduction in stocks in the face of the Franco- 
Prussian war and the Russian question. There is little doubt 
that the smelters are acting wisely in selling as little pig iron 
as they can at present, as prices must improve. The quota- 
tions now are, No. 1, Sls. No. 2., 40s. 6d., No. 3, 478. 6d., 
and No, 4, 460. 6d. The home consumption is very large, 
and the blast furnaces are fully oceupied, and will be kept 
steadily going for several months. 

The Cleveland Tronmasters’ Association Returns.— Last 
night the ironmasters returns, showing the make for No- 
vember, were issued. Considering the state of Continental 
affairs they will be perused with interest. The statistics are 
as follows : 


Ironmasters’ Other 
Association. Makers. Total. 
Month ending. tons. tons. tons. 
30th Nov, 1870 ... U2ZL131 ... B72 41 144,503 
Sith Nov., 1869 =... 105,490... wy «oe 128,288 
Slet Oct., 1870 ain ice Se oe §=—«.1 48,068 
Increase upon Noy., 1869... 16,215 
Decrease upon Oct,, 1870... 3,560 


Shipments Foreign. 
30th Nov., 1870 ... 11,020... nil ... 11,026 
Shipments Coastwise. 
30th Nov., 1870 ... 15,613 .. 1,861... 16.974 
Makers’ Stocks 
30th Nov, 1870... 64,319 ... 16,491 ... 80,810 
Sist Oct., 1870 dic 69.882 ... 17,780 a 87.662 
® — 
Decrease upon Oct., 1870... 6,852 


Warrant Stores. 
Ist Nov., 1870 ose 14,139 
24th Nov., 1870... 13,739 
Decrease oes wo 
Abstract. 
Decrease in make upon Oct. a - 
Decrease in stocks—makers’ upon Oct. 6,552 
Decrease in stocks—warrant stores 
upon Nov. Ist 


The Manufactured Iron Trade.—As we antigipated for 
the past few weeks, there is little change in tie manufae- 
tured iron trade. Rails, are quoted at 6j. 10s. and 6/. lds. 
yer ton, but there is really very little besiness going on. 
Yestentun, Mr. Sherman, whose process of irct: making we 
slluded to last week, again exhibited on ‘Change a number 
of specimens of iron avd | which he had made exclusively 
of Cleveland pigs. ‘J he process was preity cly discussed? 
Mr. *herman is visiting diflerent works in Stockton and 
Middlesbrough, ans is achieving wonderful results. In the 
course of a few days he will visit some of te works on the 
Tyne, and there give practical illustrations of the value of his 
process. 

The Wages Question.~-The Board of Arbitration and Con- 
ciliation are a oe industriously at the wages question. 
It will be remembered, that upwards of two months ago, 
the ironmasters of the North of England gave notice ofa 
reduction to take effect on the Ist January next, and the 
employés gave notice of an advance to commence on the 
same date. Since that time, the standing committee of the 
Board of Arbitration have been obtaining price sheets from 
different parts of the country. They have secured a mars of 
information on the subject, and will lay it beiore the whole 
Board on Monday next. There is now little time te arrange 
the question. For several reasons, it is most desirable that 
tae Board should come to a decision as quickly as possible. 
Until the wages question is settled for next year, masters will 
hesitate to enter into contracts. If the Board cannot satisfy 
both masters and men, and it is decided to call in the 
aid of an arbitrator, we sincerely hope that there will be no 


stoppage of work. 


The Railway Accommodation for Cleveland.—A few weeks 
ago we metitioned the fact that the North-Eastern Railway 
Company had given notice of their intention to spply to 
Parliament fer powers to make a railway which would con- 
nect the collieries of the emst portion of Durham with Cleve- 
land. In this railway it is proposed to include a swing bridge 
across the Tees on the west side of Middlesiyough. On Mon- 
day the Tees Conservancy Commissioners held a meeting at 
Stockton, and their chief clerk (Mr. Joseph Dodds, M.P.), 
who had obtained a copy of the deposited plans and book of 
reference relative to the railway in question, reported that 
the approach to the bridge on the north side for a distance of 
nearly mile was up a gradient of | in 500. The proposed 
viaduct across the river, which is 174 yards in length, is in- 
tended to be level, and the descent from the bridge for a dis- 
tance of six furlongs is upon a descending gradient of 1 in 
155. The bridge would have two openings of 120ft. span, 
and 51 ft. Gin. high, with two arches of 120¢4t. span and 
37 ft. Gim. high. The clear headway above ordinary spring 
tides of high water would be 30 ff. The engineer to the Con- 
servancy Commissioners (Mr. John Fowler) read a report in 
whieh he stated that he had always been opposed to any rail- 
way interference with the navigation either by bridge or 
ferry, and he could not see any good reason to change his 
opinion in the present instance. He thought the bridge 
proposed would be an unnecessary obstruction to the naviga- 
tion, and would retard the developmen of trade, at least in 
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the upper part of the river. If a communication with the 
north side was required below Stockton, he thought it ought 
to be either by means of a high level bridge or a tunnel, 
either of which were quite pract There was a disposi- 
teon on the part of some members of the commission to pass 
a resolution to oppose the erection of any bridge across the 
Tees below Stockton, but this was not pressed on account of 
the Board arranging to hojd an interview with Mr. Harrison, 
the eminent engineer of the North-Eastern Railway Com- 
pany, on Saturday, the 10th instant, on which occasion he 
will fully explain the whole scheme. Last night the Stockton 
oo held a meeting, and resolved to oppose the erection 
of the bridge on the ground that it would seriously interfere 
with the navigation, and be detrimental to the trade of the 
town. Whatever action the Stockton Corporation may take in 
this matier, or whatever the Tees Conservancy Commissioners 
may do, itis certain that the North-Fastern Railway Com- 
pany will be successful in linking the collierydistrict and the 
great iron-making district of Cleveland more elosely together. 
As to the obstruction which the bridge would cause, it may 
here be stated that the shipping at Stockton average three 
vessels in two days. These vessels will be very large indeed 
if they cannot get through one of the openings of the pro- 
posed swing bridge, each of which will be 120 ft. wide. The 
people of Middlesbrough—that growing town which is des- 
tined to become the Birmingham of the North—will weleome 
the proposed additional accommodation, and will probably 
take some steps with a view to obtaining a cart road across 
| the | ridge. 


NOTES FROM SOU'TH STAFFORDSHIRE. 

BinuryenaM, Wednesday. 
Birmingham.— But little alteration can be reported in the 
general trade of the town during the past week. The close 
of the quarter added to the end of the year greatly operates 
in favour of a prosperous state of things. The apparently 
temporary success of last week's fighting on the Continent in 
favour of the French will also affect the demand for many 
articles made in this town, and thus more urgently required 
in order to meet the exigencies of the situation. During the 
last week an order has been given to a local firm for Chasse- 
pots for the French army, which it is calculated will keep in 
employment a large number of men for at least a year, even 
with the quickest rate of production. It is seareely neces- 





sary to say that the ammunition makers are «til overpressed 
with work, and that in reference to the late explosions at 
Messrs. Kynoch’s, a Government official has been requested 
to examine the factory and, report upon the precautions 
adopted for the safety of the workpeople. The various 





trades of the locality are all well off tor orders, and expect 
| to continue so to the end of the year. Steel toy makers, and j 
| the lamp and gasfitting trades, and the various producers of | 
| faney goods, are quite as busy as recently reported. In the | 
‘ manufacture of spoons and small table ware there is con- 
| siderable demand. Metal castings of various kinds are in 
considerable request at present by rolling stock and telegraph | 
| companies, as well as by the makers of metallic bedsteads, 
| and large orders for wheels and axles are in course of execu- | 
| tion for home and foreign railways at the principal works. | 
| Engineers and ironfounders are busy in making mills for | 
Lancashire and the colonies; girders and bridges are also 
| being executed for our Indian Empire and South America. | 
The mt es for boilers, lifting jacks, and pulleys is engaging 
the makers’ attention to a considerable extent. 
Dudley.—In this district the orders given out on Govern- | 
ment aveount for chain cables and anchors is causing con- 
siderably more activity in these trades, and the fender and 
fire-iro: hows considerable signs of improvement. The 
German competition ot these articles which took place not 
so long ago es, however, seriously affected any permanent 
demand. 


Bilston,—The japan trade of this town is busy in some | 
branches, although the inquiry for trays and waiters is not so | 
great asa few weeks ago. The makers for machine castings | 
and rolls foriron works continue to employ a large number 
of people. We may mention that in this district exist some | 
of the worst features of the tommy-shop system, and it is in- 
tended to hold sittings in the course of a fortnight by the 
Truck Commissioners to inquire into the alleged abuses 
which must exist in paying independent labour partly in 
coin and partly in food. 


Wolverhampton.—The cabinet and other lock trades are 
especially quiet here, and the same may nearly be said of 
the hinge and door-spring trade, the demand on home and 
foreign account being exceedingly small. As mentioned last 
week, the manufacture of small tin goods for army purposes 
engages the attention of the staple trades of the town, and 
this more especially as the time stipulated for the completion 
of all contracts is limited to the smallest possible period. For 
iron corrugated roofing, one of the principal trades of the 
town, there is great activity, one of the principal makers 
having under order a goods station to be make of this ma- 
terial, and intended for a foreign station. 


The Irom Trade—The weekly meeting of the trade at 
Birmingham showed considerable flatness consequent upon 
the unsatisfactory state of things on the Continent, and 
which is not at all improved by the non-settlement of the 
Russian question. It also seems clear that the long deferred 
arrangement of the Alabama claims of the United States 
Governroent cannot be much longer delayed, and the tone of 
the President’s message just to hand is not reassuring. All 
these influences necessarily operate prejudicially. Finished 
iron is not by any means in good demand, and the makers of 
marked brands complain of considerable slackness. The 
descriptions of iron chiefly in request are hoops, sheets, bars, 
plates, and nail reds, and the smaller makes of merchant 
iron. Some good orders are reported to hand on account of 
the Government. The pig iron market is considerably 
affected by the importations trom other districts, and though 
prices are still the same, the stocks are on the increase. In 





connexion with the iron trade we may mention that the long 
pending Scotch arbitration case has at length been decided. 





Mr. Anderson has given the puddlers an advance of 6d. 

ton from the period when the men resumed after the May 
“lock out” until August 18, which is the period to which the 
award of the arbitrator was confined. He also awarded a 
YG ger peng me ep id for 
at the rate of 6s. per ton extra. ing to this deeisi 
the rate of puddling in Scotland is now 1s. 6d. above this 
district, and 6d. above the North of England. 


NOTES FROM THE NORTH. 
Guasecow, Wednesday. 

Glasgow Pig-Iron Market.—There is very little change to 
notice in the pig-iron trade from what we stated the two pre- 
vious weeks. ‘lhe shipments continue to show a considerable 
advance upon the returns for the same period last year. For 
the last week the shipments have been 6083 tons foreign, 
and 5338 tons coastwise—making a total of 12,321 tons—as 
against 9444 tons for the corresponding period of 1869. At 
some of the ironworks there has been a diminution in the 
number of furnaces in blast, owing, we believe, to the con- 
tinuance of low prices obtainable for pig iron, and the ex- 
cellent demand which at present exists for coal. The number 
of furnaces which have been put off as yet is four, and there 
are reports that one or two others may follow. The delivery 
of pig iron from the publie stores during the past month 
amounted to 6246 tons. Messrs. Connal and Co.'s monthly 
circular says that, notwithstanding the political uncertainty 
prevailing during November, there was a quiet but stead 
demand for iron, the fluctuations ranging allows 50s. 4d. 
and 51s. 9d. The stock in Connal and Co.'s stores at the end 
of the month was 401,407 tons, with warrants for 356,230 
tons; and in Canal Company’s stores, 17,045 tons, with 
warrants for 16,060 tons—making a total of 418,452 tons. 
Yesterday’s prices were 51s. 6d. prompt, and 51s. 74d. nine 
days, a moderate business being done at those rates. The 
quotations for No. 1 and No. 3 G.M.B. were, respectively, 
52s. and 51s. 6d. To-day’s market has been easier; business 
was done at 51s. 6d. to 51s. 5d. cash, and 51s. 9d. a month. 


The General Iron Trade.—There is a very fair degree of 
activity mm the finished iron trade. Some of the mills are on 
short time, but they are very few. ‘Ihe new works at Holy- 
town are approaching completion, and so, likewise, are the 
extensions being made at the Coats Iron Works. At 
Blochairn a portion of the new works is in operation. A 
very large foundry is being commenced at Coatbridge by 
Messrs Miller and Anderson, who at present occupy the Atlas 





| Foundry. They are making arrangements for doing a very 


extensive founding and engineering business. ‘l he foundries 
generally are busy at castings of varigus classes, particularly 
railway work, both homé and foreign. Kngineers still keep 
very busy. Both Messrs. Neilson and Co., and Messrs. Diibs 
and Co.. of the Glasgow Locomotive Works, have just booked 
an order for twenty locomotives for the Midland Railway. 


Clyde Shipbuilding —This branch of trade keeps moderately 
brisk with a tendency to increased activity if we may judge 
by the large tonnage contracted for within the last two or 
three weeks. Contracts for several very large steamers have 
lately been closed, and the good fortune seems to have been 
chiefly in favour of the Port-Glasgow firms. The amount 
of tonnage launched last month, githough not equal to th 
corresponding month of 1869, is a fair average. The follow- 
ing is a comparative statement of the number and tonnage 
of vessels launched during the month and eleven months 
ending 30th November : 

Month. Eleven Months. 

Vessels. Tons. Vessels. Tons. 

1870 ut 17 16,500 ... 173 = 150,000 
1869 hice 20 20.000 ... 200 180,000 
1868 ove 13 7,00 ... 192 144,000 
1867 man 14 4,700... 170 164,500 

Amongst the vessels launched there were several of very 
large size. Five of them were steamers varying from 1200 
tons to 2450 tons. The number of sailing vessels was rather 
greater than the average. With the exception of one built 
for the North German Lioyd’s Bremen and West Indian 
trade, all the large steamers are intended for the East Indian 
trade. 


Lectures by Profeaso? Fleeming Jenkin to the Industrial 
Classes.—Professor Jenkin is this evening to commence a 
course of leetures to the industrial classes of Edinburgh on 
“ The Strength of Materials employed in the Arts of Con- 
struction.’ This is one of several courses of lectures ar- 
ranged to be delivered during the winter in the Edinburgh 
Museum of Science and Art. 


The Proposed Chair of Geology in the University of Edin- 
burgh.—It may be remembered that Sir Roderick Murchison 
offered some time ago to invest the sum of 60007. towards the 
endowment of a Chair of Geology in the University of Edin- 
burgh, providing that the Government would aid, by a vote 
from the Breasury, in making the chair a permanent success. 
The Chancellor of the Exchequer has written officially to 
Mr. McLaren, M.P., to inform him that the Treasury has 
consented to propose an annual vote of 200/. in aid of the 
proposed professorship which, by his munificent donation, 
Sir Roderick Murchison has signified his intention of found- 
ing. There is every probability now that the authorities of 
the university will proceed tc make the necessary arrange- 
ments for filling up the professorship. 


Steam Cultivation.—A meeting of a few eminent agricul- 
turists was held last week in the Edinburgh Chamber of 
Agriculture, to consider a proposal to form a Steam Cultiva- 
tion Company for Scotland. It was stated that similar com- 
panies in England had paid large dividends to their share- 
holders. The gentlemen present were of opinion that, if 
such a company were formed in Scotland, it would be 
extensively employed by farmers to cultivate their lands. It 
was agreed to obtain further information upon the subject 
with the view of submitting it to a future meeting. 

The Subscription for the Tay Bridge-—During the past 
few days, Mr. John Walker, the Secretary of the North 
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Company, accompanied by Provost Yeaman, 
has been soa >= cenomages yon yn | merchants and 
others in purpose iciting subscriptions 
for the Tay Bridge scheme. The reception Mr. Walker has 
met. with has been most encouraging, and that Dundee now 
stands as contributing to the seheme to the extent of some 
36,0001. Although a considerable number of shares were 
voluntarily subscribed for, the Bridge Act had been 
passed, no official canvass has been made until the present 
time. 


Renfrew Harbour Improvements.—At the ordinary meet- 
ing of the Renfrew Town Council held on Monday evening, 
Mr. Simons, shipbuilder, brought forward a motion to the 
effect that the Council should proceed to take steps to form a 
harbour on the basis of the plan. lately submitted in com- 
petition by Mr. W. R. Kimipple, C.E., Greenock. ‘The 
estimated cost of constructing a deck upon that plan would 
be 14,0002, and the estimated revenue at first would be 
10007. An amendment was proposed that it is not expedient 
to proceed with Mr. Kinipple’s plan, and was carried against 
the motion. There is now every probability that the 
Elderslie scheme proposed by Messrs. Storry and Smith, 
Civil Engineers, Glasgow, will be carried into execution. 


Contract for Clyde Hopper Barges.—I understand that 
the successful tender for the construction of four iron oe 
barges for the Clyde Navigation Trustees is that of Mr. 
David Kowan, engineer, Glasgow. The tender amounts to 
between 21,0002 and 22,0001. for the four barges complete, 
including stores and maintenance and engineers’ wages for 
six months. Messrs. Henry Murray and Company, ship- 
builders, Port-Glasgow, have arranged to build the hulls for 
Mr. Rowan. 


Aberdeen Harbour Board.—At the usual monthly meeting 
of this board, held on Monday last, the resident engineer 
reported that during the past month 12,765 tons had been 
dredged from the tidal harbour, and 8495 tons from the 
channel, and that upwards of 21,000 tons had been taken to 
sea by the hoppers. In the excavating of the River Dee 
diversion 36,300 ft. had been completed during the month. 
The engineer also stated that the total sum expended upon 
the New South Breakwater up to date was 20,2997. 





NOTES FROM SOUTH WALES. 
Carpirr, Wednesday. 

The Welsh Iron Trade.—The change that has taken place 
in the iron trade of this district during the past week has 
been in the right direction, and this no doubt is owing to the 
probability of the Eastern question being satisfactorily 
settled, and trade with Russia restored to something like the 
position it has oceupied for some years past, before the new 
year has materially advanced. There is, however, a total 
absence of anything like a speculative feeling in the market, 
and there is no doubt for several weeks to come, buyers 
generally will only enter into transactions sufficient to meet 
immediate requirements. This will gradually lessen employ- 
ment at some of the works, and unless some rail orders are 
speedily given out, it is quite evident that a number of hands 
will be on short time before the close of the present year. 
Some good orders have recently been received from the 
United States, and will be the means of affording tolerable 
employment at several of the rail mills for a few weeks to 
come. There are some other rail orders shortly expected from 
the Great Kepublic, and if they arrive by the expected time, 
the depression lately looked forward to will not be so speedily 
and keenly felt as many anticipated. The exports of iron at 
Cardiff and Newport desing the past week again show a 
favourable increase as compared with the previous week, 
the total quantity shipped last week having reached 5857 
tons against 48754 tons in the previous week. Of the iron 
exported 4553 tons were shipped at Cardiff, of which the 
Aberdare Iron Company sent 2122 tons to New Orleans and 
550 tons to Galveston. The Dowlais Iron Company also sent 
634 tons cf rails to New Orleans and 258 tons bar and bundle 
to Palermo ; and Guest and Co. sent 849 tons of rails to New 
Orleans. At Newport 1304 tons were shipped, the Ebbw 
Vale Company shipping 408 tons for Genoa, and 586 tons to 
Galveston. The remainder was shipped principally for Porto 
Caballos, and consisted of rails, ber, and wire. The home 
trade continues sufficiently active as to keep the works run- 
ning with tolerable regularity. 








Increased Dock Accommodation at Swansea.—There is 
now a probability of the long asked tor increased shipping 
facilities being carried out at Swansea, Sir Daniel Gooch, 
the chairman of the Great Western Railway Company, and 
several of the directors and officers having lately paid an official 
visit to the port, the object being to judge for themselves as 
to the necessity or otherwise of increased shipping facilities 
in the port. ‘They were met by the mayor, the chairman of 
the Harbour Trustees, and the general manager of the harbour, 
It is understood that increased siding accommodation will be 
at once provided in the south docks. The necessity of 
obtaining narrow gauge communication between the south 
and north docks, and also the necessity of a few narrow 
gauge coal drops in the latter docks was also pointed out, 
and although no distinct promise was given that this should 
be at once carried out, yet the scheme is one of such vast 
importance that there is every probability that it will be 
speedily carried into effect. 

Starting of the Rail Mill at the New Steel Works of the 
Ebbw Vale Company.—Y esterday se’nnight the first complete 
stee! rai] was worked through the rolle in a most successful 
manner in the presence of the chairman of the company, 
Mr. Darby, the aa several of the directors and share- 
holders, and Mr. E. W, Richards, the company’s engineer at 
Ebbw Vale, and under whose management the new steel 
works have been constructed, 


Colliery Explosion at Briton Ferry.—On Friday after- 
noon an Zi otodbon of fire-damp took place in the lower level 


of Earlswood Colliery, Briton Ferry, by which seven men 


were severely burned, but they are all expected to recover. 
The colliery is owned by Mr. George Tissington, and the 
explosion is supposed to have been eaused by the men beat- 
ing out the fire-damp, which came in with the lights 
of the men working near the commencement of the level. 

Launch of the Queen's Yacht.—The launching of Her 
Majesty's steam yacht Osborne at Pembroke Dock has been 
postponed until the 19th imstant. 

New Blast Engine at the Ebbw Vale Works, Aberyschan. 
—This day se’nnight a number of gentlemen connected with 
the Ebbw Vale Works at A chan, met at the Lion Hotel, 
to commemorate the successful starting of the new blast 
engine, which has been christened “ The Ri .” after the 
designer. Its nominal horse power is 600, and drives about 
20,000 cubic feet per minute. The steam piston is 54 in. and 
the blowing piston 105 in. There are seven boilers, and it is 
a at the make will be increased about 300 tons per 
week. 

The Welsh Tin Plate Trade.—¥rom all parts the reports 
are far from satisfactory, the demand for all descriptions 
being dull and inanimate. 

The Welsh Steam and House Coal Trade.—There is an 
improved demand for steam coal from some of the Mediter- 
ranean ports, and house coal proprietors have quite sufficient 
to do in meeting the purchases of their usual customers. 


FOREIGN AND COLONIAL NOTES. 

Mount Baker.—Mount Baker, a peak of the cascade ridge 
on the northern border of Oregon, 90 miles east from the 
mouth of Fraser’s river, has recently been measured by 
Professor Davidson of the United States coast survey. The 
measurements are as follows: North Peak, 10,719 it. high; 
South Peak, 10,079 ft. high; upper part of the crater, 
10,123 ft. high ; bottom of the crater, 9925 ft. high. The 
height of the snow line on the west side of the mountain was 
found to be 5301 ft. 


The Mont Cenis Tunnel.— During the second half of 
October the distance pierced on this great tunnel was 241 ft. 
The distance remaining to be pierced was aceording}y reduced 
.* ft. The completion of the mighty work is thus close at 


Charkow and Krementschug Railway.—Traflic will be 
commenced next month on the first section of this import- 
ant Russian line, namely, from Charkow to Poltawa. The 
line, when fully completed, will form a junction between the 
western railways of Russia, on the one hand, and the great 
central line running from St. Petersburg vid Orel, Koursk, 
and Charkow, to Taganrog, on the other hand. 


The Belgian Coal Trade.—The Belgian coal trade is largely 
dependent upon France, which is the best foreign customer of 
Belgium for coal. Of course, the terrible troubles to which 
France is just now a prey have made their evil influence 
felt ; but Sdigion coal owners maintain their production, 
notwithstanding, in the hope that the hostilities prevailing 
may shortly be brought to a close. 


Louisville and Portland Canal.—This canal is now in pro- 
cess of enlargement under the chargelof General Weitzel, and 
with funds appropriated by the United States Congress for 
the purpose. The Board of Aldermen and Chamber of 
Commerce of Cincinnati recently passed resolutions inquiring 
how seca navigation through the canal will be restored, and 
also whether steamers could not to a limited extent be per- 
mitted to pass through.the canal in the right time, while the 
work could proceed by day. General Weitzel, im reply to 
these resolutions, states that he has requested the directors 
in whom the power lies not to open the canal until the present 
low water season is at an end. 


Christchurch and Rangiora (N.Z.) Railwny.—The con- 
struction of this line is to be commenced almost immediately. 
A beginning has, indeed, been made with operations for 
bridging the Rakaia and the Rongitata. ‘The line, when 
completed, will be styled the Great Northern Railway of the 
province of Canterbury. 


Canadian Mechanical Industry.—The Canadian Engine 
and Machinery Company has completed a locomotive and 
tender for the Toronto and Nipissing Railway. It weighs 
16 tons and is the first of six engines ordered trom the same 
company. Six other engines for the Toronto and Nipissing 
and the Toronto, Grey, and Bruce lines are to be supplied 
from England. 

Telegraphic Progress at the Antipodes—Now that a 
cable has been successfully laid from Singapore to Batavia 
there only remains the portion between Batavia and Port 
Darwin incomplete. This is expected to be laid by July, 
1871; and if the work is happily accomplished, Kngland will 
then be connected by an unbroken line with Australia. 
Already Northern Queensland has received telegraphic news 
from England in nineteen days. 


American River Navigation.—iron_ steamers have been 
introduced on the western rivers of the United States, a 
vessel of that elass having been recently launched at Cin- 
cinnati. This stenmer is 180 ft. long, 42 ft. wide in the hull, 
and 64 ft. deep, with an iron shell varying from § to § in. in 
thickness. ‘Te vessel is divided into eight water-tight com- 
partments with 40 ft. of the deck of iron ; she draws 14 in. of 
water. 


Paper in New Zealand.—A New Zealand Steam Paper 
Mill Company (Limited), has been oy ber in the province 
of Auckland. ‘Ihe shares are stated to have been pretty well 
taken up. 

The Pacific Railroad.—The earnings of the Central Pacifie 
division of the Pacific Railroad amounted in October to 
804,800 dol. against 579,642 dol. in Oetober, 1869, showing 
the large increase of 226,158 dol. In the first ten months of 








49,588, 8241. 

An Iron Lis 
construction for a harbour on ares ‘ 
high and 26 ft. in diameter at the . The weight 
100 tons. Tho eon ally wAS snenge 5S in Of 
the lower courses are cast so that they will be 2 in. thick up 
to high-water mark, and they will then taper off to 1 in. 
The lower courses will be filled with concrete, and the walls 
above will be lined with brick. 

Coal at Boston —The receipts of coal at Boston from 
January 1 to November 12 this year were as follows: An- 
thracite, 501,670 mg oe 177,646 tons ah = 
foreign, 93,960 tons. In t megs rnd 
the tals stood thus: Antbracite, 835 tons ; Cumberland, 
136,990 tons; and foreign, 92,549 tons. 

Gold Mining in Victoria-—Some of the quartz mines in 
Victoria are now of very considerable depth. The Victoria 
Company at Clanes is raising quarts from a depth of 800 ft. 
The Black Horse Company's shaft at Gordon has been sunk 


to a depth of 726 ft. be the surface. At Bteiglitz the 
Albion © is raising quartz from a 653 ft. level. At 
Sandhurst the I Hustler's f Company is raising quarts from 


a depth of 600 ft. 

New Zealand Coal.—Kawakawa coal has been proved to 
be well adapted for the purposes of glass manufacture. The 
materials can be fused by its means in less than 16 hours. 
Coal from a mine on the Aorere, a little above Collingwood, 
in the province of Nelson, is taking the place of imported 
coal for domestic consumption. 

Belgian Mechanical IndustryemA demand prevails in 
Belgium for machinery and abeay ar The production 
of arms is also being pushed fi With great activity, 
especially at Liége. 





+ 





THE DUNDEE WATER WORKS. 


Tue plans of the wena Oa which it is intended to provide 
Dundee with a valuable abundant su of pure water 
have been lodged with the Sheriff Clerks of Forfarshire and 
Perthshire, in accordanee with the statutory requirement, 
so that the public may have an of examining 
them. ‘The plans and sections, whieh are yery full and have 
been artistically executed, are displayéd.om fourteen large 
sheets. The new water sup yaa, ban slowed been stated, 
is to be taken from the Lintrathen.. The Loch is to 
be made into a reservoran embankment being thrown 
across the Melgam about a hundred yards above the bridge 
at Bridgend of Lintrathen. this means the Loch will be 
raised 20 ft. above its present level, and a reservoir coverin 
an area. of about 2 square miles will be secured. The Mel- 
gam will ngt be completely dammed up. A sluice will be 
formed in the embankmept,,60.that mill proprietors and 
others who have hitherto obteined.their water supply from 
the Melgam may not by the contemplated works be deprived 
of it. The reservoirs when com will occupy fully twice 
the area covered by the Loch. ; d to be taken in 
lines on the north of the Loch, and the configuration of it is 
such as will permit of the proposed work being carried out 
with the greatest advantage. The water will be conveyed 
from Lintrathen by aqueduct, which will first in an 
easterly direction till the Kirkton of Kingoldrem is reached. 
The route will then be south through Lindertis estate and 
across the Valley of Strathmore. Passing westward to the 
village of Glamis towards the northern slope of Hayston 
Hill, the works will run eastward through the parish of 
Inverarity, the discharge being into the Crombie reservoir. 
The length of the aqueduct from Lintrathen to Crombie is 
22 miles. Immediately on leaving the Loch the aqueduct will 
cut through high ground on the east. This of the 
undertaking will be executed by tunnelling, the cuttings 
ranging from 30 to 80 ft. below the surface.’ The tunnel 
will be about three-eighths of a mile long. This of the 
scheme will evidently be attended with difficulty, as the 
tunnel will have to be cut through rock. The other portions 
of the work do not seem to present any formidable obstruc- 
tion. The extensive reservoir will be wholly upon Lord 
Airlie’s estate. Tho aqueduct is on the property of Lord 
Airlie till it reaches the parish of Kingoldrum. In its whole 
course through the parish of Kingoldrum and until it enters 
on the Glamis estates the aqueduet will be on Sir 

Munro's property. The estates of Mr. Edward Ba and 
Mr. Fotbringbam of fF othringham will also be affected by the 
works. Betore joining the Crombie reservoir the proposed 
works will pass through a portion of the lands of the Earl of 
Dalhousie. It is distinetly set forth that no spring or stream 
or surface drainage will be intercepted by the intended aque- 
dact, and ample provision is made to secure thorough protee- 
tion to those whose interests may be affected by the conduit 
being made to pass either over or under what may at t 
constitute in localities sources of water y. T shusem 
remarkably distinct, and show clearly the value and extent 
of the operations, which will, it is to be hoped, shortly be 
commenced.— Dundee Advertiser. 
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CHATWOOD 
TRAP. 


an engraving of a form of self-acting escape 
wing off water from steam pipes, &c., which has 
designed and patented by Mr. Samuel Chatwood and 
Mr. James Crompton, of Bolton. The a consists of 
a short vertical pipe open at the top, should be ata 
lower level than the cylinder or other steam vessel to be 
ined. Around the upper part of the pipe is formed a valve 
face, the face being downwards. The upper part of the pipe 
with the valve face above mentioned is enclosed within a 
small vessel closed at the top, and having at its lower end a 
neck, which fits on a parallel part of the pipe below the 
valve face, and carries a corresponding valve seating set with 
ite face upwards, so that when the vessel is lifted up the 
valve and seating are in close and steam-tight contact, and 
when the vessel the seatings separate and allow any 
fluid contained in the vessel to escape through grooves or 
openings left in the neck. 

The action of this apparatus is as follows: When steam 
only is in the pipes the vessel is pressed upwards owing to 
the internal area of the vessel being greater at the top than 
at the bottom by the amount of the area of the valve face, 
and thereby the valve and face are closed together so as to 
prevent the escape of steam. When water is formed in the 

ipe by the eondensation of the steam it gradually accumu- 
ie in the closed vessel, until by its weight it overcomes the | 
upward pressure of the steam, and causes the vessel to drop, 
thereby opening the valve and allowing the water to flow 
out through the openings in the neck until the weight of the 
vessel and its contents falls below the upward pressure of the 
steam, which then lifts the vessel upwards again, thereby 
closing the valve and preventing the escape of any steam. 
There is placed above the mouth of the vertical pipe above 
mentioned a guard, against which when the valve opens the 
condensed fluids are driven by the pressure in the steam 
vessel, so that by their downward reaction they tend to keep 
the vessel down and the valve open until the vessel is empty 
or nearly so. The designers also apply a weighted lever to 
the closed vessel, by which the valve may be weighted more 
or leas by moving the weight along the lever so as to regu- 
late it to suit the pressure of steam in the engine or other 
steam vessel to which the apparatus is applied. The same 
end may also be effected by applying weights directly to the 
valve without the intervention of a lever, or spring might be 
employ@i in place of a weight. 


been 


The annexed figure shows one arrangement of the appara- 
tus above described. In this figure, a, is the short vertical 
pipe having the valve face, }, at its upper part; ¢ is the 
vessel closed at the top, and having at its lower part the neck, 
d, whieh carries the valve seating, ¢, corresponding to the 
valve face, 6; ff, are the grooves through which the con- 
densed liquid is to escape; g is the guard carried above the 
upper end of the vertical pipe, a. The steam enters at &, 
and the condensed liquid is conducted off through the outlet, /. 
The shape of the casting forming the lower part of the appa- 
ratus may be considerably varied. The weighted lever shown 
at Fig. 1 for drawing downwards the vessel, c, is marked A. 


Geauan TeLrerarnic axp Postal ARRANGEMENTS IN 
Fraxce.—The following items respecting the postal and 
telegraph arrangements in the invaded districts of France 
appear in the German papers:—The couriers who bring 
correspondence from Berlin to the King of Prussia now use 
the railway as far as Lagny, 15 miles from Paris, but pass a 
night at Nancy, as night journeys are still perilous in many 
respects. The North German postal department now em- 
ploys in France 247 stationary and 82 itinerant officials, the 
army field post, the permanent arrangements in Alsace and 
Lorraine, and the post-offices in the oceupied provinces being 
all under its charge. The operations of these three branches 
extend over 5000 miles, Amiens, Dijon, and Chartres being 
the extreme points, and an extension of their service is con- 
templated. telegraph stations at Clermont, Verdun, 
Commercy, Bar-le-Duc, and Toul are now open to — 
messages from German soldiers and officials to their friends, 





and vice versd. Some other stations are already on the same 
footing . 


RECENT PATENTS. 


Tux following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 3682, 84.) Thomas Livesey, of the South 
Metropolitan Gas Works, Old Kent-road, patents forms of 
hydraulic valves and also the arrangements cf man-lids for 
gas holders illustrated and described by us on pages 3 and 
88 of the present volume. 

(No. 3694, 8d.) William Edward Gedge, of 11, Welling- 
ton-street, Strand, patents, as the agent of Victor Moreaux, 
of 39, Faubourg St, Martin, Paris, an apparatus for enabl- 
ing the supply of steam to an engine to be cut off automati- 
cally in the event of there occurring any derangement which 
produces a lengthening of the stroke. 

(No. 8695, 10d.) Henry Green, of Preston, patents the 
arrangement of iubricator for shafting, &c., illustrated by 
us on page 160 of the present volume. 

(No. 3699, 1s. 44.) William Ferrie, of the Monkland 
Iron and Steel Works, patents improvements in the methods 
of constructing blast furnaces patented by him in June 
1868 (No. 1881, 1868). We gave some particulars of Mr. 
Ferrie’s plans on page 132 of the present volume. 

(No. 3702, 8d.) John Loader, of Upper Clifton-street, 
Worship-square, and William Henry Child, of Worship- 
street, patent some curious and, we consider, most unpromis- 
ing arrangements of steam boilers, one of the main features 
of which consists in the employment of what the patentees 
call * displacers,” or hollow chambers, arranged so as to 
occupy a large portion of the water space. 

(No. 3705, 3s. 10d.) John Bourne, of Mark-lane, 
patents ‘improvements in the mode of and apparatus for 
the prodaction of jeat, and the generation and application 
of motive power derived therefrom.” Mr. Bourne’s plans 
are far too numerous for us to attempt a description of 
them here; but we intend to have something to say of them 
hereafter. 

(No. 3707, 1s. 10d.) Henry Bessemer, of Queen-street- 
place, Cannon-street, patents the arrangement of “ steady 
cabin” for sea-going vessels, illustrated by us on page 26 
of the present volume. 

(No, 8719, 6d.) Robert Spear, of New Haven, Con- 
necticut, U.S., patents the arrangement of pneumatic 
engine illustrated and described by us on page 135 of the 
present volume. 

(No. 3722, 1s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Louis 
Winans and Thomas Winans, of St. Petersburg, appliances 
for facilitating the packing and bedding of rails. We 
illustrated ghese contrivances in our Jast number. 

(No. 3723, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Louis 


Fic.t. 


Winans and Thomas Winans, of St. 

Petersburg, the form of fish-joint for 

rails shown in the annexed sketch. 

‘The peculiarity claimed is the com- 

WTA ination of a heavy, rigid fish-plate 

on one side of the rails with a lighter and more flexible 
fish-plate on the opposite side. 

(No. 3724, 8d.) Henry Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Corydon Charles Merri- 
man and Owen Redmond, ef Rochester, U.S., a wonderful 
arrangement of traction engine which it is unnecessary we 
should describe here. 

(No. 3726, 6d.) William Somner and Eric Hugo Wal- 
denstrim, of Manchester, patent boring copper and other 
cylinders for producing rolls, &c., by boring them out with 
annular cutters or crown borers. 2 

(No. 8727, 8d.) William Sumner and Eric Hugo Wal- 
denstrém, of Manchester, patent methods of casting rollers 
of tubes of copper and its alloys, the ingots being, according 
to these plans, cast in solid iron moulds, in connexion with 
which a particular arrangement of core bar and plunger is 
used. 

(No. 8728, 1s. 4d.) Robert Thomas, of 273, Netherfield- 
road, North Liverpool, re-patents a very old form of pro- 
peller, consisting of blades attached to rods driven by 
cranks, and having a motion like the coupling rods of a 
locomotive. As we remarked on a former occasion this 
form of propeller is persistently re-patented at intervals of 
afew months by sanguine inventors, who claim for it vast 
advantages vhich it is very far from possessing. 

(No, 8733, 1s. 4d.) William Henry Baxter, of Brixton 
Hill, patents the arrangement of automatic weighing ma- 
chine, which we described in our account of the Royal 
Agricultural Society's Show, at Oxford, last July (wide 
page 91 of the present volume). 

(No 3736, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Stephen Paschal! Morris 
Tasker, of Philadelphia, 0.S., machines for rolling wrought- 
iron tubing, so as to complete them after the bending of the 
akelps. 





(No. 3737, 1s. 24.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Edwin Ruthven 
Stilwell, of Dayton, U.S., arrangements for heating and 
purifying water for boilers. According to these plans the 
water is allowed to flow over a series of shelves 
one above the other in a chamber traversed by the steam 
employed for heating. Water heaters and purifiers of this 
kind were patented long ago, and we do not notice in Mr. 
Stil well’s plans any improvements of detail possessing special 
importance. 

(No. 3741, 8d.) Samuel Walker and Edward Holt, of 
Radcliffe, Lancashire, patent an arrangement of valve and 
valve gear for direct-acting steam pumps. The arrange- 
ment is ingenious, and we intend to illustrate it. 

(No. 8747, 1s. 10d.) Francis William Webb, of Bolton, 
patents an arrangement of rolling mill for tyres and hoops, 
of which we hope to give a full account in an early number. 

(No. 3748, 10d.) Charles Alfred Marriott and Edward 
Holt, of Newton Heath, near Manchester, patent arrange- 
ments of expansion gear for steam engines, in which the 
cut-off valve is driven from the same eccentric as the 
ordinary slide. As we intend to illustrate these plans 
shortly, we shall give no further description of them here. 

(No. 8752, 28.) George Spencer, of 77, Cannon-street, 
patents methods of preserving animal and vegetable sub- 
stances in cases containing an atmosphere of nitrogen. The 
patent, which appears to be an important one, refers to 
methods of constructing the receptacles for the materials to 
be preserved, and arrangements of furnaces, &c., for obtain- 
ing a supply of air deprived of oxygen and moisture. 

(No. 3754, 1s.4d.) William Robert Lake, of South- 
ampton-buildings, patents, as the agent of W. P. Abend- 
roth, John Griffith, G. W. Wundram, and Teile H. Muller, 
of New York, arrangements of inclined water tube, or 
sectional boiler, the patent referring to certain constructive 
details, which we could not describe briefly. 

(No. 3755, 8d.) George Washington Rawson, of Massa- 
chusetts, patents drawing off a portion of the products of 
combustion from the chimney of a boiler or other furnace 
by means of a fan, and discharging them into the ash pit, 
so that they may be again passed through the fire. Mr. 
Rawson states, in his specification, that by applying his plan 
to a glass furnace he has not only gntirely prevented the 
formation of smoke, but has been enabled to do with 3 tons 
of coal the same amount of work as it before required 8 tons 
to perform! Perhaps if Mr. Rawson had been able to get 
a little more smoke to begin with, he would have managed 
to work the furnace without any fuel at all ! 

(No. 3759, 1s. 4d.) Peter Gledhill, of Newcastle-upon- 
Tyne, patents arrangements of coal-cutting machine, in 
which the cutters are attached to an endless chain. We 
intend to illustrate these plans shortly. 


Broyxze Guys.—The manufacture of the 9-pounder bronze 
muzzle-loading field guns at the Royal Arsenal, Woolwich, 
has for the present been discontinued. Those guns which 
have been cast and bored are to be rifled, but those which 
—_ only been cast not to be proceeded with until further 
orders. 


Movstats Batrerres.—A little experiment, according to 
the Pioneer, is about to be tried in India. A portion of the 
mountain battery at Jutogh is under orders to march across 
the hills to Mussoorie and back in charge of four mountain 
guns, two being bronze muazle-loading seven-pounders, 
rifled, of respectively 2241b. and 200 Ib. weight, and two 
steel muzzle-loading seven-pounders, rifled, of 191 1b. and 
150 Ib. Fifty rounds per gun will accompany it. The de- 
tachment will be accompanied by «a committee of artillery 
officers experienced in mountain warfare, with Colonel 
Fisher as its president. The object of this march is to 
determine with which of these guns mountain batteries in 
India should be armed, and in order to give the mules 
a severe test the marches are to be long and rapid; the 
road is not to be adhered to, but the guns are to be taken 
across country, over the highest hills, down the most pre- 
cipitous khuds, and over the worst ground en route, practice 
being carried on each day. The committee are further 
directed to report on various points connected with the 
equipments of mountain batteries. 


Tur Loxpow Assoctation or Foremen Enoiseers.—On 
Saturday, the 3rd instant, the ordinary monthly meeting of 
members of this institution was held at the City Terminus 
Hotel. The chair was occupied by Mr. John Newton, Royal 
Mint. When the minutes of the previous sitting had been 
read and confirmed, the election and nomination of new 
members was eeded with. Mr. G. Bell Galloway and 
Mr. J. Robb were elected, and Messrs. Guthrie and Coates 
were proposed for the January meeting. A paper, by Mr. 
Cornelius Varley, was then read, on the “ Ventilation of 
Mines.” In the discussion which followed the paper Messrs. 
Thorburn, Irvine, Vinicombe, Galloway, and the chairman 
took prominent part. The two last-named gentlemen ani- 
madverted very strongly upon the indisposition of coal-owners 

lly to accept suggestions for improved modes of work- 
ing their pits, or to it into them any kind of mechanical 
invention or scientific discovery having for their object the 
saving of life. The chairman mentioned, as a case in point, 
the fire-damp indicator of Mr. Ansell, a member of their own 
association. This ingenious and efficient instrument was but 
rarely used, although its cost was little andjits value great. 
He agreed with Mr. Varley in his belief that improved venti- 
lation would prove the best safeguard of the collier, and to 
this end all should be directed. A vote of thanks to the 
reader of the paper closed the proceedings of the meeting. 
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PERMANENT WAY. 
Baron von Wesenr’s EXPERiMENts ON THE STABILITY 
or Permanent Way. 
(Continued from page 396.) 

Tue general deductions drawn by Baron von 
Weber from all the experiments relating to question 
g, namely, ‘‘ What forceis required to draw thespikes 
out of the sleepers?” are as follows: 


1. That the force, in pounds, required to draw | ‘ 


out of the timber rail spikes of the usual form— 
that is to say, square prismatic spikes with chisel 


points—is to be found, if the strain acts directly in i 


and ow neo wegeme the moderate forces 
which, according ¢o the its of the foregoing ex- 


the direction of the axis of the spike, by multiply- 
ing the area of the surface of the spike in contact 
with the timber by the following numbers: 
For fir 300 Ib. per square inch of surface of the 
» oak 600 Ib. driven portion of the spike. 
» fr 47\b. per square centimetre of surface 
» oak 941b. of the driven portion of the spike. 

If, however, the force acts laterally as well as in 
the direction of the axis, as is generally the case in 
practice, the multipliers become as follows : 

For fir 160lb.} § per square inch of surface of the 
» oak 270 3 driven portion of the spike, 
» fir 26lb. per square centimetre of surface 
» Oak 421b. of the driven portion of the spike. 

2. That spikes driven into a sleeper for the second 
time after the holes in the timber have been filled 
up, offer, at first, greater resistance than spikes 
driven into new sleepers. 

3. That but very small forces are required to pro- 
duce a widening of the gauge to the extent of 6 
or 10 millimetres (0.236 in. or 0.394in.), as such 
amounts of widening are within the limits of elas- 
ticity of the structure, and require no loosening of 
the fastenings. 

4. That a lateral pressure of 80 centners (= 
9075 Ib.) at the most, acting against one point of the 
head of the rails, is sufficient to produce either a 
canting or lateral displacement of the rails to such 
an extent that the structure at this point is com- 
pletely and permanently loosened. 

5. That the force required for the further spread- 
ing and final destruction of the structure is much 
less than that necessary for the first loosening, the 
former being seldom more than 75 per cent. of the 
latter. 

6. That the resistance of the structure to a pres- 
sure acting against one point of the head of a rail 
does not increase in direct proportion to the num- 
ber of sleepers to which the rail is fastened, but 
that the elasticity of the rail and consequent tor- 
sion permits the fastenings upon the several sleepers 
to be loosened successively. ‘The resistance of the 
rails to torsional strains may, however, enable the 
fastenings at any One point to receive such support 
from the adjoining fastenings that the resistance to 
canting at that point may be about doubled. 

7. That if the elasticity of the rails is very great, 
a widening of the gauge to the extent of 25 milli- 
metres (=0.984in.) may be produced without remain- 
ing permanent or without showing signs of having 
occurred after the pressure has been removed. This 
is more likely to happen if the widening of the 
gauge is produced by the canting of the rails than 
if it is due to their lateral displacement on the 
sleepers; in the latter case the displacement of the 
fastenings would be visible, whilst in the former a 
slight raising of the spikes in the direction of their 
axes could only be observed under very favourable 
circumstances. 

8. That in the case of structures having the joints 
of the two lines of rails arranged opposite each other 
on the same sleeper, the points at which the joints 
occur offer considerably less resistance to a widening 
of the gauge than is the case when the rails are dis- 
posed so as to break joint, the proportionate re- 
sisting powers in the two cases being about as 7 to 
10. Thas a permanent way having the joints of 
the two lines of rails opposite each other, has as 
many points as there are joints, at which the lateral 
stability or power to resist widening of the gauge, is 
but ~4the of that at the joints of a structure having 
the rails disposed go as to break joint. This is’ of 
importance with respect to accidents originating 
from a widening of the gauge. ’ 

9. That the application of t bedplates between the 
rails and sleepers increases—under otherwise equal 
circumstances—the power of resistance of the struc- 
ture to lateral dis nt of the rails; but that 
the loosening of the fastenings takes place with a 
smaller displacing movement. 






; are to displace laterally th 
[ada af the tals of a walsonstrate ‘od on 
isid line to suth jan extent as’to render it unfit for 


practical use, and taking into consideration also, 
e great bide oy the to which the heads of 

the horizontal oscillations of 
vy locomotives with short wheel bases, it becomes 


evident that the power to resist these latter forces 
is not that due to the mechanical stracture of the 


they must frequently greatly exceed a pressure of 
50 cwt., a pressure which the experiments already 
recorded prove to be more than sufficient to pro- 
duce great distortion of the lines. Under these 
circumstances, therefore, it becomes evident that 
the stability of the structure depends in an import- 
ant degree upon the friction between the wheels of 
the vehicles and the rails, and that between the 
bases of the rails and the slee By means of the 
first mentioned friction, which can rarely be less 
than one-seventh of the load on the rails, the axles 
are enabled to act, to a certain extent, as ties 
between the heads of the rails, thus materially in- 
creasing the resistance of the latter to being canted 
laterally ; while, on the other hand, the friction 
between the bases of the rails, and the sleepers 
must necessarily, from the nature and state of the 
surfaces, be considerable, and must increase to an 
important extent the resistance of the rails to 
lateral movement, 

As Baron von Weber remarks, the stability of a 
permanent way structure is only of value when the 
structure is being traversed by an engine and train, 
and thus the ical stability is that dueto the hold- 
ing power of the fastening, plus that due to the fric- 
tional resistance just mentioned. Todetermine, then, 
the amount of this total or practical stability, Baron 
yon Weber carried out the series of experiments 
which we are about to describe ; these experiments 
being made on @ length of line of the same structure 
as that on which experiments without loads 
were riade, the sleepers being of the same age, the 
rails of the same make, and the spikes of the same 
size and . The experiments were made by 
placing om the line a vehicle, the load upon the axles 
of which was exactly known, and then arranging 
the hydraulie employed in the previous ex- 
periments 80 it exerted its pressure against the 
rails at @ point as near as possible to that at which 
the wheels touched the latter. The power required 
to produce displacement was thus evidently that 
necessary to overcome the combined frictional re- 
sistances and the holding power of the fastenings. 


39th Series of Experiments. These experiments were 


length of permanent way when unloaded. The 
results were as follows : ; 


Pressure aent Widening of gauge. 
entnrs. Ib. mil. in, 
10=11% 4.0=20.167 
202269 9.0= 0.364 
30= 3403 eo one oes «-  160=0,629 
w= 4537 oo. ove ose ws «=: 22.0 == 0.866 
50= 5672 ose ore wee «»  810=1,220 
6b=6239 awe ase . M4.0=1.782 


With the last-mentioned pressure the structure was 
completely loosened. : 

40th Series of Experiments. In this series a four- 
wheeled truck was upon the line, each pair 
of wheels of this truck imposing a load upon the 
rails of 145 centners=16,448lb. The hydraulic 
press was applied to the rails, as closely as possible 





10. That as regards the power of resisting lateral 





made merely to test the stability of the selected | P 
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= 
displacements which are not permanent, and which Presse equited, Widening of gauge. 
are not of so great an amount as to render the| cntnrs. in. 
structure unfit for traffic, the mode of bed-| MOS TIRE eae nee oe e.059 
lates under the rails is of no importance ; but that} jo- gs 7" te BGO 
y placing these plates so that the greater number ar a es Sa aseeier 
of spik hg Aer on the inside of the rails, the re- BO= BETZ a ase ose wee Oe 286 
sistance of structure to total destruction is in- CO= CB0B ae ueawe ne OA HO.BDA 
creased. es} a me jag fee! pewsee te ad pear 4 
We now complito the experiments relating to - else Serhan 
question (4) ( puamely: “What force) sain?“ . OBB 
is req total resistance due to Ww : : 
the com the holding power of the spikes hon the ure of the hydraulic eter 
in the ithe friction between the rails | Ved, the ty of the rails enabled them to 


overcome to a certain extent the friction between 
their heads and the wheels, and caused them to re- 
turn to within 13 millimetres of their origifial 
— while this di t became re- 
ses 7 Banc apse anes truck was re- 
mov point which the press 
had acted. According to these experiments 
the proportion between the loads required to 
produce similar displacements in the unloaded 
and loaded structures respectively were as about 
5 to9. Baron von Weber observes that, taking in 
the above — the coefficient of frietion be- 


arel tween the wheels and rails as one-fourth the load 


(both rails and wheels vane 37) we get a resist- 
ance due to friction, equal to 36.25 centners, which 
added to the resistance of the unloaded structure 
gives values corresponding very nearly with those 
observed in the experiments on the structure when 
loaded. For instance, a widening of the gauge 
to the extent of 31 mil. was produced in the un- 
loaded structure by a pressure of 50 centners, and 
adding to this 36.25 centners we get 86.25 centners 
as the theoretical resistance (on the assumption of 
the coefficient of friction above mentioned) of the 
loaded structures, while the actual resistance, as 
shown by experiment, was but 3.75 centners 
greater. 

41st Series of Experiments. Yn this series of ex- 
periments a shunting tank engine was placed on 
the structure, this engine weighing 559 centners 
(=62,5001lb.), distributed as follows: on driving 
and trailing axles each 220 centners (=24,960 Ib.), 
and on leading axles 119 centners (=12,580 Ib.). 
The press was arranged so that it acted against the 
heads of the rails at a point distant 14in. from the 
point of contact with the driving wheels, and the 
results were as follows : 


Pressure —- Widening of gauge. 
eutnrs. Ib. wil. in. 
10= 1134 imperceptible. 
20= 2269 = a eve vee veo ove 
B0=— 3403... eee ons ose 1.5 =0.060 
Mx 4087 0. use wee oe, (is OLAS 


60= 5672 ... ose ove eee 3.57 =20.148 
G0= 6806... ons on ose 45 20177 


70= 7940 an oes ooo ove 6.0 =0.236 
80= 9075... vee ote ave $.25=-0,825 
90=10210_ ... ove ous oe 10.5 =0418 
100=-11844 lk... ove oes -. 160 =0.629 
1190-12478... bee aes oe» 22.0 —0.806 
115=-13045 eee 26.5 =—1.048 
12018618... e 8L.0 =1.220 
12514180 .. 38.0 =—1A96 


After the removal of the engine, and the with- 
drawal of the pressure, there remained a per- 
manent displacement of the rails of 6 millimetres 
(= 0.236 in.), of which 3 mil. was due to the bend- 
ing of the rails between the coupled axles. It will 
be seen from the above results that whereas the 
widening of the gauge of the unloaded structure to 
the extent of 31 millimetres was effected by a pres- 
sure of 50 centners, it requires a pressure of 90 
centners to produce the same dis ment when 
the structure was loaded with 145 centners, and a 
ressure of 120 centners when it was loaded with 
220 centners. Baron von Weber remarks that this 
last pressure differs from the amount given by the 
theoretical investigations, to the extent of 15 cent- 
ners; but this difference may, of course, be simply 
due to a greater coefficient of friction between the 
rail and wheel, 

42nd Series of iments.—In order to ascertain 
the extent to which the canting of the rail in the 
foregoing experiments had been resisted by the 
holding power of the inside spikes, or to find whether 
the friction of the rails upon the sleepers, p/us the 
resisting power of the outside spikes, had served to 
keep the rails in position, the inside spikes were 
loosened upon one length of rail, which was next 
submitted to experiments. The resistin er of 
this length of structure, per se, depended chiefly 
upon the fish-plates at the ends of the rails, and re- 
sis‘ance of the latter to torsional strains, and in 





to the points of contact of one pair of wheels, and 
papas mgecpy “ros 


order to ascertain the amount of this resistance, the 
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structure was first tested in an unloaded state. A 
heavy goods engine —having its weight distributed 
so that there were 240 centners (= 27,236 lb.) on 
each of the two pairs of coupled wheels, and 160 | 
centners (=18,150 Ib.) on the leading wheels—was 
then placed on the structure, and the hydraulic 
press was arranged so as to act against the heads of 
the rails midway between the points of contact of 
the latter with the coupled wheels. The results 
obtained in these tests of the loaded and unloaded 
structure were as follows: 
Pressure applied. Widening of gauge. 
7 © eracture loaded 
Structure with 480 centners 
unloaded. = 54,472 lb. 
eent. Ib. mil. in. mil. in. 
10=< 1134 9.0=0.854 8 ... 0.0 
20— 2269 13.0=-0.512 ... 0.0 
30= 3403 145—0.571 1.5=0.059 
M= 4537 16.0=0.629 2.0=0.079 
50= 6672 22.0— 0.866 
OO= 6806 25.0=0.984 
70= 7940 31.0=1.220 
80= 9075 
90—= 10210 
100=118H4_.., 
110=12478__.... 13.0=0.512 
120=13613__.... . ewe 160-0501 
The permanent displacement of the unloaded 
structure was 13 millimetres (=0.5llin.), and that 
of the loaded structure 6 millimetres (=0.236 in.), 


4.5=0.177 
6.0= 0.236 
ose 9.0—0.354 
44. 01.732 10.5=0.413 
54.0 =3.126 
64.0 = 2.520 





which was due to the bending of the rails between | 
the points of contact with the wheels. ‘The outside | 
spikes showed in both cases but an insignificant | 
displacement, this displacement amounting to but | 
3 mil, at a point where the pressure acted. 

The trials just recorded are, as Baron von Weber 
justly observes, very instructive, for they prove | 
that the friction between the rails and the sleepers, 
plus the resistance of the outside spikes, is sufficient 
to keep the rails in their places, even when the 
pressure against the heads is such as to cause the 
canting of the rails to an extent sufficient to render 
the line unfit for traffic. ‘The experiments also show 
that the inside spikes afford proportionately little 
resistance, and that they represent the weakest 
ints of the structure. In fact, the fastened and 
Poaded rails showed, under the influence of the same 
displacing power, displacements which were cer- 
tainly not less than those obtained in the case of 
the structure in which the inside spikes had been 
loosened. 

third Series of Experiments. Nothing now remained | 
connected with this part of Baron von Weber's in- 
vestigations but to collect facts showing the in- | 
fluence of the state of the surface of the rails upon | 
the stability of the structure. It might have been 
assumed, 4 priori, that that portion of the stability 
of a structure which depended upon the friction 
between the wheels and rails would decrease pro- 
portionately as the co-efficient of that friction was | 
reduced ; but Baron von Weber nevertheless con- 
sidered that the labour of determining this pro- 
pertionate loss of stability by experimental research 
would not be thrown away. 

Under these circumstances the tank engine used 
in the 40th series of experiaents was placed upon 
the line of rails with loosened inside spikes, and 
the hydraulic press was made to act against the 
head of the rails midway btween the coupled | 
wheels. In the first place the rails, although free | 
from sand or dust, were thoroughly dry, and rather | 
rough, and the displacements obtained under these | 
circumstances were measured. The engine was | 
then removed, and the rails thoroughly greased | 
with tallow, after which the engine was replaced, 
and the press applied as before, the displacements 
being again measured. The results obtained under 
these different circumstances are shown in the sub- 
joined Table : 

Widening of t 
Pressure applied. Dry rails. “Geoseed rails. 
entnrs. Ib. ml. in, mil. in. 
10= 1144 0.00.0 1.5=0.059 
20= 2269 1.56=0.059 3.0—0.118 
30= 3403 2.2=0.087 3.7—0.146 
40=— 4537 3.0=0.118 45=0.177 
50= 6672 45=0.177 6.0—0.236 
60= 6806 5.2=0.205 7.5=0.295 
70= 7940 6.0—0.236 9.0—-0.354 
80= 9075 7.5=0.295 9.7=0.382 
90= 10210 8.2=0.323 10.5==0.413 
100= 11344 9.0=0,354 13.0=0.512 
110=12478 10.5=0413 14.5=0.571 
120=13613 oss «+ 13.0=0.512 22.0—0.866 
_The outside spikes showed no displacement in 
either case, and in both cases the rails returned, 
after the. removal of the pressure, to within 1.5 





millimetre of their original position, With their 
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surfaces greased, the rails completely canted with a 
continued pressure of 120 centners. 

It may be assumed, on account of the roughness 
of the rails used, that the greasing of the rail sur- 
faces produced no greater influence upon the co- 
efficient of friction between the rails and wheels 
than as shown by the results above recorded, namely, 
a reduction of the coefficient from } to ti and this 
being the case, the conclusion is admissible that the 
theoretical supposition already stated is correct, or 
in other words, that that portion of the resisting 
power of the structure due to the connexion between 
the wheels by their axles, simply increases or de- 
creases in proportion to the coefficient of friction 


} 


| between the rails and wheels. But it may be fur- 


ther concluded, on account of the great reduction 
of the coefficient of friction between rail and wheel 
caused by snow, sleet, or a thin layer of ice, that 
under certain circumstances liable to oceur in 
practice, the additional stability of the structure 
due to the cause just mentioned may be reduced 
almost to nothing. 





A third and important conclusion may also be 
derived from these experiments, and this is, that 
when by longitudinal oscillations the load on the 
leading or trailing axles of locomotives is much re- 
duced,* the power of the rails to resist forces acting 
laterally is A reduced, and this reduction may in 
fact become so great that the resisting power of the 
structure may depend solely upon the fastenings 
and fish-plates—sources of resistance which have 
been shown, by the experiments we have recorded, 
to be inadequate to resist alone such pressures as 
the lateral oscillations of the vehicle may produce. 

‘The deductions made ty Baron von Weber, from 
the experiments relating to the the question (A): 
‘‘What force is required to overcome the total 
resistance due to the combination of the holding 
power of the spikes in the sleepers and the friction 
between the rails and wheels?” are as follows : 

1. That the resisting power of the rails to lateral 


* We shall hereafter show the important extent to which 
this variation of load takes place in many engines. 
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DETAILS OF STAMP MILL FOR THE EBERHARDT AND AURORA MINING COMPANY. 
CONSTRUCTED BY MESSRS. H. J. BOOTH AND CO., ENGINEERS, SAN FRANCISCO. 


(For Description, see Page 434.) 





forces is considerably increased through the friction; 4. That if the load be more than 80 centners 
between the wheels and rails, this friction causing | (=9075) per wheel the frictional resistances cause 


the axle to form a kind of tie between the two | the rails to be sup at top and bottom st 
rails. both canting and lateral displacement, and the 
2. That if the load upon the rail is more than | support thus afforded is more effective than that 
80 centners (=9075 Ib.) per wheel of vehicle, the | due to the ordinary — 
resisting power of the rails to canting due to the | 5. That the forces tending to produce canting 
friction just mentioned is greater than that due to and lateral displacement due to the horizontal 
the spiking of the rails in the ordinary way to fir | oscillations of the rolling stock, can only be resisted 
sleepers. 
3 That the resistance of the rails to lateral dis- | the spikes, the friction een the wheels and rails, 
placement on the sleepers is increased by the load | and the friction between the rails and sleepers. 
on the rails in the proportion of 0.33 of that load; | 6. That if, therefore, the load upon one point of 
whence in the case of rails carrying a load of | the structure be partially or entirely removed by 
60 centners (=6806 Ib.) per wheel the resistance of | the undue vertical oscillation of a vehicle, whilst, at 
the rails ¢o lateral displacement on the sleepers due to | the same time, a lateral oscillation of the vehicle 
the load, is greater than that due to the resisting | takes place, the stability of the structure against 
power of the spikes. | the pressure due to this lateral oscillation depends 





| (at least in most cases) by the combined action of | 





| solely upon the insufficient resisting power of the 
os and lateral distortion and disp ent are 
the unavoidable consequences. 

| This last deduction is, as Baron von Weber justly 
| considers, one of very great importance, and, in 
| fact, the experimental researches upon which it is 
| founded may be said to prove the cause which leads 
| to the serpentine displacements of the rails but too 
| frequently met with on straight portions of a line 
of railway, particularly if the line is one of light 
construction, or is traversed by locomotives having 
considerable overhang at the leading and trailing 
ends. If such a portion of a line contains a si 
badly bedded, which sinks uniforml throughout its 
entire length under the influence of a passing load, 
the vehicle passing over it will make but a heavy 
vertical oscillation, having no influence upon the 
lateral resisting power of the structure. But if the 
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wer against the rails. 
 * such a case it is almost unavoidable that the 





a the 
and deseription of a «ixty-stamp mill that hagybeen erected 
by Mesarg.d&..d. Booth and Co., of the Uniqndron Works, 
San Francikeo, California, at the gold mineg of the Eber- 
od Company. On the sc, pose of 
| Weillustrate the principal } of plant 
fot reducing the quartz and extracting the gold. 
r of a main building 88 ft.« and $50 ft. 
erigine and boiler houses, 
and assay room. These are all baile with, 
the uprights resting on stone , 
covered with shingles. As will be eres owe 
section, publivhed on page 401, the building is 
five storeys, And is benched out, as shown in the section, 
The quartz is delivered upon the highest level into the stone 
breaker, and thence passes into the stamp bexes, the residue 
from which is received by the trolley+below, and taken by 
them into the pans, whence it passes to thesettlers, and thence 
to the agitating tank. The arrangement of the plant is clearly 
shown in the drawings already published. The power 
employed for driving the mill is obtained’ from two hori- 
zontal engines, with cylinders 18 in. in diameter, and 42 in. 
stroke, provided with Scott and Eckart’s antomatic cut-off. 
In addition to these there is a small auxiliary engine, with 
9 in. cylinder. ‘ 

The boilers are four in number, 54 in. in diameter, 16 ft. 
long, and with plates yin. thick, with double rivetted 
seams; they contain each 46 tubes, afranged in vertical 
rows, and 4in. in diameter. A steam chamber is placed 


three for wet crushing, three for dry = 


crushing, each. having ten stamps, as shown,in the general 
drawing, which also indicate the level at-which the mortars 
are placed, These mortars, of whieh there are two to each 
battery, are shown at R, Fig. 6, page 482, Those for the 
wet croghing are 524 in. long and 51 in. high, the bottom is 
5 in, thick, the end 3in., and the sides 2} ip., with double 
discharge, that at the back be 12 in. wide, and that 
at the front 23 in. wide and 4 ft, long. The mortars 
for the dry.crushing are of a similar form, but vary 
in their dimensions. In the bottom of the mortars 
are placed the stamp dies, Q, . 6, Sin, diameter, 
and 5 in. high, The mortars are p ahont 7 ft. 6 in. 
below the main floor of the batteries, and they are bolted 
down, as wn, to timber blocks, which are carried 
beneath the foundations of the building, and rest upon 
timber sills. The vertical posts are carried up above the 
level of the upper floor, and carry the guides, &c., of the 
batteries, and they are strengthened by wrought-iron ties 
and raking struts as shown. At the level of the mortars 
there is placed a platform on which is placed a movable 
hopper, K, mounted on wheels, and which, when it is in 
position, is beneath an opening in the feed floor, L. The 
mouth of this hopper is provided with a sheet-iron spout, N, 
hinged to the hopper, and attached by a long rod to a lever, 
C, whieh is suspended to the cross beam at the top of the 
battery frames. The end of this lever is forked, and 
embraces loosely the stem of the stamper. These are 
marked in Fig. 6, apd are Sin. diameter, and 12 ft, long. 
They work ig two guides, D and J, which are attached to 


the battery framing. Two tappets of cast iron are seeured 


to the upper part of each stem, as shown at FF. ‘The 
are Shin. diameter and 10 in. long. The lower one 
actuated by the cam, G ; the upper one strikes the lever, C, 





Steam from the 


ipe, S, and passes | ; 


ie«, G, the discharge pipe 


, | nearly 180,000 


pans, canteens, &. - 
nine or ten da verhampton must have turned out 
hich these orders ha step a opted — 
at w ve is very low. 8 
shovels, picks, sieves,-@nd buckets are especially in request. 





of the pan, asshown at T. The | beer 


Ses, ini the centre to a cone, D, and 
sone attached to the upright shaft 
40 which are fastened the “ 
} means of the pulley, R, to the 
the “stuff” passes to the 
, one to each pair of pans, and 
Fig. 8. Each of these settlers 
depth. The side is of wood 
p in a cone (D) to the 
ven by gearing beneath ris 
3, and at the upper end is keyed toa 
“to which are attached four arma, two 
toeach arm. The exit pipe from 
a bowl, H, wherein quicksilver is 
particles of gold. Fig. 9 shows the 
. are three, occupying the position 
and which the tailings pass. They are 
open, — _ghambers, each 7 ft. diameter and 2 ft. 
deep. Through a cone in the middle a vertical shaft 
driven in the usual manner, and to the top of the 4 
four arms, at angles to each other, are secured; as 
shown at D. From these depend rectangular stirrers, E, 
which keep up a continual agitation in the contents of the 
vessel, and so effect the separation of such particles of gold 
as have the previous processes. ; 
The manner in which the whole of the mill has been’ de- 
signed, and all its details studied out, as well as the manter 
in which it has been erected, reflect the highest credit upon 
the builders, and upon Mr. Irving Scott, the manager of the 
Union Iron Works. 








NOTES FROM SOUTH STAFFORDSHIRE. 
Biemrvenam, Wednesday. 
Birmingham.—But little news of importance can this 
week be given of the various industries of the locality. A 
review of the general trade of the district for the past year 
will abo the Jatter half has evidenced signs of general 
hat this comfortable position is not singular 
pard of Trade Returns for the year 1869, 
statement as to the increase in our 


HE 


fi 
Bt EE 


bee ved which will keep th pal mille and ‘to 
m received whi i p the princi ills and for, 
ing pretty steadily up to the end of the year. There is, 
wever, nO jal activity in any branch, nor is there any 
probability of any specifications of importance being put 
upon the market for some weeks to come even under the 
most favourable circumstances. The home demand runs 
pretty much on the smaller sizes of merchant iron, bars, 
angles, small rounds wire iron, and nail rods. Pig iron is in 
slow request, and for jor brands of native pigs 
rices are eye 4 as lately quoted, In North Staf- 
ordshire the is decidedly inanimate, the demand being 





wf the traders of this country exceeded by 
returns of any previous year, demon- 
manner that our foreign trade has 
ausion. What slight changes are apparent 
dition of trade are mostly in the direc- 
de. Manufacturers generall 
@lose of the final quarter of the year, 
ness forthco — is very small and limited 
requirements, prices conseq are 
To some extent, no doubt, these results are to 
the season, ially as regards the man’ 
but the more general cause of depression is the p 
which 4@of that decisive character which often more 
injuridus to trade than positive bad news. ~With respect’ to 
the Kussian “y= there is nothing new to . 
though not yet finally — that question has 
ceased to be a subject — anxiety. The Franeo- 
war, however, still darkens the commercial 
and there are yet no signs of its ear! i uw 
pears we hard pressed as usual! towards the 
to 





their orders, and overtime is the 
of the leading works. It is remarked, however, 0001. 
orders come in very sparingly. Many, no doubt, 


perp er by merchants until the t t 

but thie supposition will not meet the case of the i 
in the orders given out by factors who have nothing to gain 
and much to by afew weeks’ delay. The fact is, that 
the home trade just now toenenplianaiiy quiet. Travellers’ 
order sheets have been very light for some time past, and so 
little disposition is evineed by country 

goods before the approaching stock taking that in many cases 
travellers have turely ended their journeys and returned 
home. It is believed, however, that stocks are generally 
small, and factors look —— with considerable confidence 

or 


innit d to the requirements of the day and forward purchasers 
sbty geal for the time of thefpane. but i fo only tonployed 
ab or time 0 , but it is only emplo 

im tha tpooation of orden palaioul pt tiny y A duis 
the qaagee for the hopad-der agiival fe the trade on the turn 
of the year. A few sales of pig iron are bsing made for 
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{| ways Company and 


Street Tramways , into one undertaking. 
former of these has constructed lines from Brixton and Clap- 
ham to near Westminster Bridge, and is to receive 92,7001. 
in shares of the consolidated un ng for a like number 
of its own shares ; and the second company is to be paid its 
actual outlay for 00 much of ite authorised lines as ‘ere yet 
constructed, namely, the first section of the Greenwich line 
from Blackheath-bill to New-cross, and part of the continua- 
tion to East Greenwich. The ining balance of share 
capital, with 70,000/. of debenture capital, will, it is stated, 
be sufficient for the completion of the entire schemes, and 
leave an adequate for working capital. Nothing is 
to be paid for the will of the two ies, but, in eon- 
sideration of the fact of a term of 28 years having been granted 
to them instead of 21, in comsequence of their having been 
ho piesonee & Kondes Specere Gee Celgene rs 
are to be allowed one-half of all profits beyond 6 per cent. 
per annum that may ‘be realised by the consolidated com- 





. The of this com: under the Acts of Parlia- 
oan chitin, Wil qeutprien 96 walle of sinoet, partly eingle, 
but principally double 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
Mipviessroven, Wednesday. 
The Cleveland [ron Market.— Yesterday, there was as usual 
a large attendance on ‘Change at Middlesbrough, but a very 
different feeling to that of last week prevailed. The Luxem- 
burg question coming on the top of the Russian difficulty, to- 
gether with the termble Franco-Prussian war still goi 
€ i and. 
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at the list rates. quotations re-aain as follows: No. 1, 
5is., No. 2., 49s. 64., No, 3, 47a.6d., and No. 4,468. 6d. The 
total number of blast furnaces at present blowing in the 
North of England is in raised to 110, The new ones in 
contrainte the fallowing firms are being burried on as 
rapidly as possible. Bolekow, Vaughan, and Co., two at 
Eston, and two. at Witton Park; Swan, Coates, and Co., one 
at Cargo Fleet ; Cochrane and Co., two at Middlesbrough ; 
Bell Brothers, one at Port Clarence; the Norton Iron Co., 
one at Norten; the South Durham Iron Co. one. ‘The 
Weardale Iron Co., two at Tudhoe; the Consett Lron Co., 
two; Gjers, Mills, and Co., two et Middlesbrough; and the 
Lackenby Iron Company, two at 

The Manufactured Tron Trade.—Owing to the condition 
of Continental affairs, as already alluded to; there is no 
change in this department of the iron trade. There is a 
pretty general 7 ee that the Russian difficulty will not 
easily be got rid of, and that the proposed Congress will 
only pagpone s rupture which mast sooner or later take place 
among the great European powers. Under these circum- 
stantes there is no likelihood of the rail trade improving. for 
some time. 

Shipbuilding and Engineering.—The northern rivers are 
fully occupied in shipbuilding, and have every prospect of 
being busy tor several months. On the Tees, Messrs. Richard- 
son, Duck, and Co., South Stockton, and Messrs. Backhouse 
and Dixon, Middlesbrough, are full of work. During the 
week, the latter firm sent from their yard the screw ship 
Arana on her trial trip. This vesselisa beautiful model, and 
is sister ship to the Cifuentes, built by Messrs. Backhouse 
and Dixon for a Spanish firm a short time ago. Her dimen- 
sions are as follows: length, 200 ft.; breadth, 28ft. 6in.; 
depth of hold, 16 ft. Bemg designed for passenger and 
goods trade between Spanish ports, she is elegantly fitted in 
every way. Her cabins are beautifully panelled in bird’s- 
eye maple and walnut, relieved with gilt. Messrs, T. Richard- 
son = Co., of Hartlepool, have supplied her with engines 
115 nominal horse power, which, during the trial trip, indi- 
cated an actual horse power of 500. In engineering there is 
rather a slackness, but within the past few days there has 
been more inquiries for bridge work. Marine engineers in 
Newcastle, Gateshead, Sunderland, Hartlepool, Stockton, 
and Middlesbrough, have plenty to do. 


The Board of Arbitration and the Wages of the Iron- 
workers.—The Board are holding meetings at Darlington 
this week to consider the question of wages to which we re- 
ferred last week. Nothing definite has yet been proposed, 
but it is believed that some decision will speedily be arrived 
at, and that the masters and men of the whole of the North 
of England will be enabled through the Board to arrange 
satisfactorily the question of wages for the year 1871. 


The Railway Accommodation for Cleveland.—Last week 
we alluded at some length to the important proposed railway 
improvements on Tees-side. We have now only to add 
that on Saturday Mr. Harrison, the North-Eastern Railway 
Company's engineer, waited upon the ‘J ees Conservancy Com- 
missioners at Stockton on Saturday, and fully explained the 
scheme for connecting the Hartlepool coalfields with Stockton 
and Middlesbrough. On the subject of the swing bridge 
across the Tees he entered into detail, and showed that it 
would be provided with every possible appliance that skill 
and science could suggest to make safe both the railway 
traffic and the river traffic. One important fact he stated 
was that it could be opened at any time by hydraulic power 
in three quarters of a minute. Constructed on Mr. Harrison’s 
plans the bridge will be no real obstruction to the trade of 
the river, and in spite of the opposition of a section, of the 
people of Stockton the Bill for its ereetion will be obtained. 


The Tees Conservancy Commissioners—Yesterday, the 
iropmasters of Middlesbrough held a meeting in the Royal 
Exchange, and discussed the provisions of a Bill they are} 
promoting for the alteration of the constitution of the Tees 
Conservaney. At present the conservancy, which holds its 
meetings at Stockton, is constituted as follows: Three Com- 
missioners representing the Lords of the Admiralty, five 
representing Stockton, five representing Middlesbrough, and 
two representing Yarm. The Bill proposes to take one from 
Yarm, which is a small place in the upper reaches of the 
river, and give it to South Stockton, a rising iron-making 
town, with 8000 inhabitants, to give two to the shipowners 
of Stockton and Middlesbrough, two to the exporters and 
importers of those towns, one to the rising district of Fort 
Clarence, and one to the heart of the Cleveland jron trade— 
Eston—making altogether the total numberof the Board 21. 
It is generally believed that the proposed alterations, the 
Bill for obtaining whieh is in the care of Mr. J. T. Belk, the 
Town Clerk of Middiesbrough, will meet with general sup- 
port from the entire district. | 


The Cleveland Institution of Engineers.—This society held 
its second meeting this session on Thursday evening at 
Middlesbrough. After a discussion “On Heat and Light in 
their Relation to Motion,” the subject of a = read at the 
previous meeting by-Mr. W. Bowron, of Stockton, a paper 


on “ Appliances for the Measurement of Intense Heats,” by 
Mr. Benjamin Ford, ef Middlesbrough. On this paper there 
was considerable diseussion, in the course of which a high 
compliment wae paid to Mr. Gauntlett, of Middlesbrough, 
for the services he had done the distriet of Cleveland by the 


introduction years ago of his excellent pyrometer, which in 
the exiiinatien of Ma Glems endl elleee ceotiemen present at 
the meeting was the best instrument for the measurement of 
intense heats which had yet been invented. Mr. Gauntlett 
acknowledged the compliment, and, at the request of the 
meeting, fully explained the construction of his pyrometer. 
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a8 sit of iron 
taken out of jreaade wer prices than makers are willing to 
number of furnaces in blast has been reduced 


—_ The 

to 126, being seven less than the maximuni number in the 
course of the year. Four have been blown out lately—two 
at Govan, one at Shotts, and one at Langloan. Some of the 
ironmasters at present prefer to sell their coals in the 
n>rket to producing pig iron, as the former is more profita' 
Yesterday's quotations were 51s. 4d. to Sis. 440. cash, and 
51s. 74. a month, The prices a week ago were from 1d. to 
2d. higher. ‘To-day the market opened flat; Sls, 44. a 
month and 51s. cash were taken, and at the close the price 
was bis. 2d. ensh, The news regarding the Lu 

question caused a good deal of excitement on 'Change, 
affected the prices of pig iron. 

The General Iron Trade—In the various branches of the 
iron trade there is much reason to be pleased with the de- | 
mand, and the amount of work that is being done. It is 
true there are some of the finished iron firms that are not 
very busy, and who cannot, therefore, command the highest 
prices, but other firms of repute, or those that are doing 
a branches of trade, can obtain the highest list prices. 

ube-makers and engineers continue active, and ironfounders 
are specially busy. The tin-plate trade has now quite es- 
tablished itself in Seotland. At the Coatbridge Tn- late 
Works there isa very large amougt of work being done, 
both for the home market, and for foreign and colonial 
markets. From 300 to 400 boxes week are turned out, 
and the company have on hand sufficient work for the next 
five months. The preserved meat trade of New Zealand and 
elsewhere abroad is ¢ i © & great t of tin plate 
from the Coatbridge Works, and the Australian market is 
taking about 1000 boxes per month. 


The Scotch Coal Trade—This branch of trade is unusally 
busy just now. Throughout Lanarkshire the miners’ Wages 
have been advanced at almost every colliery. In Mid 
Lothian, East Lothian, Fifeshire, Clackmannanshire, and 
Ayrshire, the advance has not been so general, nor yet so 
great asin some parte of Lanarkshire. In the Motherwell 
district the miners are receiving from 6d. to 1s. per day more 
than is given in other mining districts; efforts are being made 
among the miners, however, to secure better remuneration in 
those other districts. The price of coal hag considerably 
advanced, and better wages may in some instances enxily be 
granted. In some parts of Lanarkshire the colliery owners 
are making arrangements for Nee the system of 
haulage by steam power underground. Messrs. Merry and 
Cuninghame have erected a pair of engines underground for 
this purpose at their Haughhead Pit, where the distance 
from the face of the workings in the soft coal to the bottom 
of the shaft is about 1000 yards, the incline being 1 in 12. 
This arrangement has succeeded so well that another engine 
is about to be erected at the pit-head for doing the same kind 
of work in the splint coal sears. Messrs, Brand and Cochran 
have adopted this plan, and Messrs. Austine and Co., of 
Allanton Collieries, the Hamilton Coal Company, and 
Messrs. John Watson and Sons, at Bog Colliery, Larkhall, 
are all about to introduce the system into their respective 
collieries. On the Lesmahagow Railway there is at present 
an enormous traffic in coal for household pu . for 
manufacturing operations, and for gas-making; indeed, so 
great bas it become that two additional locomotives had to 
be put on lately in the hope of overtaking the traffic. There 
are now no fewer than twenty locomotives employed upon it 
for mineral traffic only. Rumours, such as were current four 
years ago, are now afloat, that a new mineral line is in 
prospect to leave Wishaw and pass Ferniegair down towards 
Glasgow by Orbiston. 

Royal Scottish Society of Arts-—A meeting of the Royal 
Scottish Society of Arts was held on Monday night, Dr. 
Stephenson Macadam presiding. A paper from Mr..J, 
Winton, engineer, Portobello, wastead. “On a Simple Means 
for the better Distribution of Water into Household Cisterns.” 
Assuming that « }in. pipe is sufficient to supply five cisterns 
for twenty-two families, he pointed out that when the large 
ball-taps or ball-valves are running full bore at the bottom 
of a bouse, the pressure in the pipes is so much reduced that 
little or no water finds its way.te the top flat. To cure this 
evil—whieh, he held, was due not to the su iy Pipes being 

l-taps—he 





of an uniform size, — aw eee of 

posed to throttle supply to cisterns by fitting to 
Tie endl of the spout of the Ut eto menste-glece hnsving a 
much smaller aperture than the existing ball-taps. For the 
two bottom eisterns he would allow a nozzle with an 
of ~ths of an ineh in diameter, and for the others 4 of an 
inch. By this means the pressure would be maintained in 
all the fin. pipes to the cisterns. Sueh a plan, if carried 
out, would greatly improve the distribution, end reduce the 
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remitted to a committee. . 


Association of Ei in Gl The usuai monthly 
meetin pe perils or mage hold. last the President 
he ieronghy prac erg hemes Enginoasing s Work 
read a t ly ical poperon “ i 
shops aud Tools.” the ph og his remarks he explained 
at considerable h the manufacture of slide rests, and, b 
means of. one ki ay toot fre the oecasion by Messrs. Dron 
and Lawson, showed ite application to the various kinds of 
work. He algo submitter, designs, made out hiumelf, 
of a wall-planing machine and hydraulie lathe the con- 
sideration of which was postponed till the next meeting. 
Fairfield Association —The usual fortnightly m: o 
this association wae held last Thursday evening—the 
President, Mr, Harry J. Smith, in the chair.” Mr: Nelson 
Foley read a most instructive p»per on “ Heat,” enumerating 
and explaining the: various theories of heat, and -poiriting 
out the cause and effects of combustion. In the first part of 
his paper, Mr. Foley confined himself mostly to the theoretical 
side of his subject, and towards the end he treated it more 
practically, especially in regard to the raising of steam, and 
the causes of priming in steam boilers. 


The Geological Society of Glasgow.—At the last ordinary 
meeting of this Society, Mr. D. C. Glen, engineer, exhibited 
several slabs of oil shale from near Collingwood. on Lake 
Huron, Canada, together with some specimens of the petro- 
leum distilled from the shale. The bituminous. ingredients 
of the shale were traceable to the bund 0 
various marine crustacean animals, especially trilobites and 
entomostraca, which are found in it. sample of oil 
was shown which had been pumped up from a bored well, at 
Bothwell, Canada West, where the oil occurs at a depth of 
from 100 to 500 ft. from the surface. Mr. Glen considered it 
most probable that this oil was obtained from a stratum of 
shale similarly impregnated with animal remains, 


A Week's Exports of Iron, Railway Material, Machinery, 
&-., from Glasgow.— During last week the shipments of iron 
and iron materials from Glasgow were in something like the 
following totals: Pig iron, wrought iron, iron raila, iron 
galvanised iron, tin Stes, &c., upwards of 3000 tons ; the total 
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value, together with that of the su and ma- 
chinery of other kinds, steam boiler and fittings, railway 
material, &c., was nearly 40,000/, From these tacts some 


sort of an indication may be obtained of the extent of the 
foreign connexions which the iron trades of Glasgow have. 
The City of Gla Union Railway— Public Opening. — 
This railway was coned on Satarday last by # sort of public 
cerefnonial, The Sheriff of Lanarkshire, the Lord Provost of 
Glasgow, together with many other persons connected with 
the city, the directors and principal officials connected with 
the railway, had a run over it in a special train from Dunlop- 
street, where the central station i¢ at present ; and thicewerds 
the party returned to the point of departure and had lun- 
cheon. On Monday the railway was for passenger 
traffic, the working of the line being undertaken by the 
Glasgow and ‘South-Western Railway Company. Tange 
numbers of persons have already availed theriselves of the 
conveniences which it offers to the travelling public. 


New Pier at Helensburgh.—-The increased population and 
importance of Helensburgh, the extension of the 
steamboat traffic on the Clyde, the formation of the railway 
to Helensburgh, and the consequent development of new 
eoast routes, have rendered, of late years, an extension and 
| improved construction of the _ indispensable. To supply 

the desideratum, the Helensburgh Harbour Trustees are 
about to erect a pier of the required dimensions, from de- 
signs by Messrs. Bell and Miller, of this city. The new pier 
will be 766 ft. long by 30 ft. wide, with # return-head 100 ft. 
long and 50 ft. wi The body of the pier will be formed of 
stone and the return head of piling and framework of 
ereosoted red-pine and greenheart tim ‘The open-work 
of the return- will enable steamers to lie much easier in 
stormy weather than if it were solid stone quay, and they 
will, according to circametanees, be able to go alongeide any 
of the three taces of the return-head. Convenient landing - 
atairs will be formed in the face of the quay, and boat stairs 
at the back; and the old pier will be incorporated as fer as 
available in the new work. The improvementa, besides pro- 
viding an efficient landing-pier for steamers, will also give 
cons ble harb ur secommodation, as there wil] be an 
extensive inner line of quaynge, to sult which the old stone 
returmm-arm of the pief, at present in ruins, is to Be Arered 
eae the works, aud be 
ta ‘or s, the tions will be 

. necessary opera 











Traication 18 Inpia —Major Mullins, R.E., acting chief 
engineer for irrigation and joint secretary to the Government 
of Madras, has been confirmed in hix sppointment cons quent 
on tae death of Colonel Anderson. RE Colonel Carpenter, 

rmigation 





waste of water.. He calculated that the expense of fitting 





R.E., acting consulting engiveer to the Madras | 
and Canal Company, ps At gr Mullins. 
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CONDENSING TANK LOCOMOTIVE. 
We publish this week a two-page illustration of a four- 
wheeled tank locomotive, constructed by M. André Kéchlin, 
of Mulhouse, for use on lines of 2 ft. 6 in. gauge in mines 
and long tunnels, the main feature in this engine being that 
it is fitted with a condensing arrangement similar to that em- 
sloyed on the locomotives used on the Metropolitan Railway. 
Phas referring to the longitudinal and transverse sections it 
will be seen that the exhaust pipes communicate with a 
central chamber fitted with a conical valve, this valve being 
#0 arranged that by raising or lowering it, it can be made to 
close either an opening at the top or one at the bottom of the 
chamber. When the top opening is left open the exhaust 
steam to the blast pipe in the usual way; but when 
this opening is closed and that at the bottom is uncovered, 
the steam is compelled to pass through branch pipes 
leading to a pal? of side tanks, as shown in the trans- 
verse section. It will be noticed that these branch pipes 
are fitted with flap valves where they open imto the 
tanks, and that the nozzle of each pipe ‘projecting into 
the tank surrounds the upper end of another pipe of smaller 
diameter which reaches to the bottom of the tank as 
shown. This arrangement is the same as that adopted in 
the engines on the Metropolitan Railway, and ite object— 
which it fulfils perfectly—is to cause a circulation of the 
water in the tank, by the pulsating action of the water in 
the inner pi caused by the entrance of the steam from the 
cylinders. The tanks it will be noticed are connected by 
pipes at the front end, these pipes leading to a large dis- 
charging valve in front of the smoke box. The remaining 
details of the engine will be readily understood from an in- 
spection of the engraving, and all we need do here, therefore, 
is to add the principal dimensions, which are as follows : 


ft. in. 
Diameter of cylinders... eve eos 0 8.66 
Length of stroke ... ‘ eee ove 0118 
Distance apart of cylinders from centre 
to centre ‘ 8 8.1 
Distance apart of valve epindies from 
centre to centre eos oss - > 10.46 
Diameter of wheels eve ove eve 1 11.62 
Length of wheel base... - wis 4 11 
Distance from centre of driving axle to 
front of firebox casing... one oes 1 2.17 
Distance from centre of leading axle to 
inside of leading buffer beam oes 4 1.2 
Total length of engine over buffers ... 16 5.3 
width ” » eos 5 3 
Distance between centres of buffers... 1108 
Height of drawbar above rails ... aad 0118 
Distance apart of front partof frames... . 2 19 


Thickness of frames oe one ses 
Distance between centres of axle bear- 


ings oes ‘ ove one ons 1108 
Diameter of boiler barre! oon see 2 3.5 
Height centre above 


rails , ese vee nan joe 3 53 
Length of firebox casing (outside)... 2 900 
Width - ; . ee 2 9. 
Number of tubes 78 
Length ~ between tube plates ... 7 6.5 
Diameter ., ons _ oa ae 0 137 
liameter of chimney... eee ons 0 8.66 
Height above rails 6 10.67 

Heating Surface. sq. ft. 
Firebox 274.75 
Tubes 2038.44 
Total eee ons 228.19 
Contents of tanks , ome 210 gal. 
Capacity of coal-box 8 ewt. 
Weight of engine empty 6 tons 


, - » in working order 
On leading wheels ... 3.75 tons 
On driving - eve a _ 4.2 on 


Total eee ose eee fa 
We should state in conclusion that we are indebted to our 
contemporary Der Practische Maschinen Constructeur for 
the particulars of the engine we have described. 


Tar Pexayo ayp Mapras leteerarn Capie.— The 
British-Indian Extension Telegraph Company (Limited) 
have received intelligence of the safe arrival at Penang of 
the ships Edinburgh and Scanderia with the portion of the 
company’s cable mtended to be laid between Penang and 
Madras. 





Water Scppiy or Loxpon.—A Parliamentary advertise- 
ment gives notice, by order of the Board of Trade, that a Bill 
will be presented to Parliament next Session requiring the 
water works companies supplying the metropolis with water 
to afford a constant supply, and requiring the owners and 
oecupiers of houses and tenements to provide proper cisterns, 
stopeocks, taps, and other appliances for preventing an undue 
waste and fouling of water, and to take water at a price to 
be fixed in the Bill. There will be provisions for regulating 
and improving the quality of the water to be supplied, for 
altering and reducing the companies’ charges, and for ap- 
pointing officers for the purposes of the Bill. There will be 
clauses to limit the companies’ dividends, and to repeal the 
power to apply surplus profits in augmentation of previously 
declared dividends. The Bill will contain provisions for the 
amalgamation of all or any of the water companies, and, if 
need be, dissolving some or all of them, and incorporating a 
new company or companies in their place. The Bill will 
give power to the Metropolitan Board of Works and the City 
Corporation or Sewers Commission, jointly or separately, or 
some other body or persons to be named in the Bill, to pur- 
chase compulsorily or by agreement the property of the 
water companies, and to enter into contracts with them or 
with other companies or persons for supplying the metropolis 
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METHOD OF CONSTRUCTING LOCOMOTIVE FIREBOXES. 


DESIGNED BY MR. F. W. WEBB, ENGINEER, BOLTON. 


Fic. 2. 








Wx illustrate, above, a method of constructing the fire- 
| boxes of locomotive or portable engines, designed and lately 


and North-Western Railway. In our engravings, Fig. 1 





constructed on Mr. 
cylindrical portion of the boiler, and B the outer casing of 
the firebox; while C is a thin plate of iron or steel or other 
| metal of sufficient length to form when bent the sides and the 
back and front of the firebex and the flanged joint,C’. The 
plate, C, is of the height of the firebox, and it is cut out 
and flanged back, as shown at C?, to receive the tube plate, D, 
which may be of copper, rivetted to the part flanged back. 





the body of the firebox, thereby reducing its weight and cost, 
and a strong ay for the tubes. ‘The plate, E, forming the 


rivetted to the two sides and back of the firebox and to the 
tube plate, D ; and in order to insure a good joint around the 
| tube plate a caulking strip may be introduced between the 
flanges, so that the joint can at any time be repaired from 
inside of the firebox, or the top plate may be plain and 
rivetted to flanges on the body of the firebox and tube plate ; 
or instead of joining the ends of the plate, C, by flanging 
them as shown, the ends may form a jump joint and be 
secured together by a cover plate, or an ordinary lap joint 
may be made. 

The inner and outer casings of the firebox may be con- 
nected by stays as usual, but as the inner casing can, by 
adopting the mode of construction we illustrate, be made of 


bolts, passing through a plain hole in the inner casing, C, and 
either screwed into or passed through a plain hole in the 


being regulated by a short metal tube, surrounding the stay 
bolt, the nut on the bolt tightening the whole securely 
together. By the use of these stays on slackening the nuts 
to release the inner plate the scale may be easily detached 
by striking the inner box with a mallet on the inaide. 


by Mr. Webb, and which consists in the use of oval or oblong 
rivets, ae shown in Figs. 3 and 4, which represent a front 
view and section of a seam with one row of oblong rivets in- 
stead of round ones. The oval or oblong rivets are placed 
with their major axes in the direction of the greatest strain, 
so that the greatest strength is obtained, while the plate is 
not so much weakened as with round rivets. The arrange- 


and rivetted work in general! 


this company, in their report just issued, state that the 
dock—-whieh, as many of our readers will remember, was 
sunk in July, 1867 (just after it had been sent out) on an 
attempt being made to dock the royal mail steamer Wye— 


their full faith in the ability of the contractors to accomplish 
the work they had undertaken. The dock has been brought 


tractors, as the air could not be properly regulated. From 
the inspection made when it was above water, and from a 
more recent inspection of the interior of some of the pon- 
toons, the condition of the dock appeared to be no worse, but 
rather better than had all along been conjectured. As 
soon as the dock is up the work cleaning and painting it 
will have to be senquetied with, and for this purpose funds 
have already been remitted to St. Thomas. It has also been 
arranged t at the earliest possible moment a complete 
survey is to be held by parties in whose judgment the 


we may mention, was constructed from the designs of Mr. F. 
J. Bramwell, and was illustrated and described by us on 





with water, the Bill giving all necessary powers for affording 
a better and cheaper supply. 





page 232 of our se¢ond volume. 


vatented by Mr. F. W. Webb, of the Bolton Iron and Steel | 
Vorks, Bolton, who has just been appointed to succeed Mr. | 
Ramsbottom, as the locomotive superintendent of the Longon | 


is a tranverse, and Fig. 2 a longitudinal section, of a firebox | 
Vebb’s plans; A being part of the | 


sy this system of construction a thin plate is obtained for | 


top of the firebox is flanged round on three sides, and it is | 


a thinner plate than usual, Mr. Webb prefers to use stay | 


outer casing, B, the distance between the plates, B and C, | 


The seam of the firebox may be rivetted in the ordinary | 
manner, or according to a mode of rivetting, also patented | 


ment of rivets just mentioned is applicable to beams, girders, | 


NARROW GAUGE RAILWAYS. 
To tug Eprror or Esaiyegrine. 
S1r,—The subject of railway gauge is once more attract- 
ing the attention of the engineering world. It is twenty-five 
years since the firet “battle of the gauges” was fought be- 
tween the advocates of the 7 ft. and those of the 4 ft. 8} in. 
gauge, with the well-known result of neither gaining a 
victory at the time, and of both carrying out their ideas into 
| practical operation. Looking back to that period, it is in- 
| teresting to read over the conflict once more, and note what 
| the advocates of each had to say of their respective gauges. 
| They were then without any previous experience or know- 
ledge to guide them in deciding a matter of so much im- 
portance, and it was, therefore, difficult for them to arrive at 
| @ right conclusion. The broad gauge appeared to many the 
| most advisable from the large capacity and steady running 
| of the rolling stock. They did not take into consideration 
| that, though it was well enough for the public, others had 
an interest and heavy stake in the matter, viz. the share- 
holders, and that if the latter were not successful the public 
would also be a loser in the long run. The advocates of the 
7 ft. gauge claimed the following advantages by its adoption 
1. Attainment of a high rate of speed. 
2. Increased facilities for the use of larger and more power- 
| ful locomotives. 
3. Admitting low centres of gravity for rolling stock, and 
| giving increased stability and steadiness of motivn. 
The objections were : 
1. The increased cost of construction. 
2. Greater weight of rolling stock, and liability of axles 
| breaking from their great length. . 
| %. Greater friction in passing round curves. 
As regards the first, it was argued that there was only an 
| excess of 7 per cent. in earthworks and land over the 4 ft. 84 in., 
| and that the carriages were lighter in proportion to load 
carried, that in practice axles did not break, and that, as 
regards friction, it did not hold true with the broad curves 
| set out on the Great Western. It will be noticed that the 
| arguments used at present by the opponents of the narrow 
gauge are much the same as those formerly used in favour of 
| the ¢ ft. gauge and against the 4ft.8}in. gauge. The result 
eventually was that, though there was some truth in the 
advantages claimed for the broad gauge, still the objections 
| were mfich more cogent, and no more lines of that descrip- 
tion were constructed. For many years railway promoters 
| were content with constructing lines on the standard gauge 
| of 4 ft. 84 in. without ever considering whether greater ad- 
vantages could not be gained by adopting a smaller gauge. 
| Though the high hopes entertained of the great benefits of 
cheap and quick communication have been fully realised, and 
the increase in traffic beyond anything anticipated, the return 
on capital outlay to shareholders is inadequate, which has 


| 
| 
| 
| 


j 
i 
had the effect of stopping investment in railways to a great 


Tue St. Tuomas’s Froartse Docx.—The directors of | extent 


| return can be expected on the outlay. 
has not yet been raised, but at the same time they express | 


up to the surface once, but was lowered again by the con- | 





1 


There are, however, many districts in this country, 
and large tracts in the colonies, which require railway com- 
munication to develop their resources, but there is no prospect 
that many lines on the existing system will be nan as no 
It appears, therefore, 
that railways of the future should possess the following capa- 
bilities : 

1. Moderate cost of construction. 

2. Moderate cost of maintenance and working. 

3. To have the necessary stability, and to run at speeds 
required for public despatch, with safety and comfort to the 
passengers. 

4, Capacity to carry al] the traffic required, and available 
for any increase in the traffic that may eventually take place. 

5. Capacity to carry troops, ordnance, and military stores, 


| 
and be available for all purposes during time of war. 
j 


| 
| 


As the first and second requirements are governed toa 
great extent by the gauge, and it has been proved that 
gauges from 7 ft. to 4ft. Shin. are needlessly wide, it is 


directors placed the fullest reliance. The St. Thomas’s dock, | evident that railways on a narrow gauge must be constructed. 


The question, therefore, is what is the gauge that will nearest 
fulfil the above requirements? This is naturally a subject of 
controversy, but it is to be hoped that only one narrow gauge 
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DESIGNS FOR ROLLING STOCK FOR RAILWAYS OF 2Fr. 9 Ix. GAUGE. 


ME. C. E. SPOONER, ENGINEER, PORTMADOC. 
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will be decided upon for the same country. From theex- 1865, on Narrow hay Railways, I advocated a 2 ft. 6in.or { gone carefully imto the dimensions and capacity of rolling 
perience gained with extreme wide - narrow, a8 wellas 2 ft. 9in. gauge for future lines. Since then, i have gone | stock, and ‘ pond of the traffic, I have come to the con- 
intermediate gauges, ao: 4 present in a much | fully into the matter, and xe into consideration that it | ae clusion thet the 2 ft. 9in. is the most advisable for © 
better position to determine the ge! somy af oe Sutune | bee be advisable to be able to construct locomotives with | exper India, and wili fully meet oe. 





From my 
than aes the suseidhon toe tech hal 0 subek tr paueen taee hot countries more space is re- ience in working the 1 1p gauge , 1 deduce the 
In the paper I read before the Inventors’ ina io gue than in temperate climates, and having filewing to show thé weflemey of ip. gauge: 
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1. That the cost in first construction in earthworks, bridges, 
tunnels, &c., depends on the gauge. In regard to the con- 
struction there is another matter for consideration with 
Indias lines which Ti of great importance—that is, being able 
@ lay down a double line of the 2/9 in. gauge on a single 
lice formation of the 6 ft. 6in. gauge when without 
altering bridges, viaducts, tunnels (as on all the Government 
Hines these are made for a double line), or earth without 
any extra expense except laying down 

. That the cost of maintenance of stock and 
will be low, consequent of the small weight on cach wheal, 


oceurring. 

3. That « speed of 40 miles an hour can be run with ease 
and safety, ae of 35 miles an hour has been attained 
on the Festiniog Railway. the nt working is 16 
miles an hour, which 1 waderstand is about the standard speed 
for the proposed Lndian fines on 5 ft. 6in. gauge. Objections 
have been made to the accompanying plans of horse boxes 
and cattle trucks on four wheels as not having the required 
stability and danger of their being blown over by the wind. 
The formula, however, by which this conclusion is arrived at 
does not bear a practical test, as will be seen on comparing it 
with a Festiniog Railway i This has a side area of 
£3 square feet; the centre of wind pressure is at 4 ft. above 
rail; the weight, when empty, one and a quarter tons, The 
ptessure of wind that it would balance, according to formula, 

en 

would bee =12.6 Ib. per square foot. They 
have, however, stood the severest storm known in this 
country without being blown off the rails at a time when large 
trees were rooted up.* The amount of pressure necessary to 
blow a earriage over will also depend on the position of the 
centre of gravity. It is therefore evident that if these 
carriages with an angle of stability of 31° 31/ are quite safe 
there ean be no fear in regard to the stability of rolling stock 
on the 2ft. 9in. gauge, with an angle of 4° 60’. (See 

i in Exetszeninea of the 18th ult.) : 

4. As to the capacity of a 2ft. Yin. gauge to carry the re- 


quired traffic. Railway proves that a very 
Poop ale encanta ste ities of a 2 ft. 9 in. 
gauge in this respect are therefore evident. 

To gain adhesion for the secured tractive power to transmit 
heavy trains at necessary speeds, and rolling stock of the re- 
quired capacity, the most feasible known plan should be 
applied, viz., engines on the bogie principle, with four-wheel 
double-bogie frames, or six-wheel double-bogie frames, ac- 
cording to the gradients of the line or traffic ; and, if need be, 
with lines of very exceptional gradients and heavy traffic, 
quadruple ie engines, by which means the weight of en- 
gines is distributed evenly, and rolling stock dispersed over 
the line of way, flange and drag friction reduced to @ mini- 
mum, saving in wear and tear of permanent oz’ great 

ich means 





advantages —< in traversing curves, all of w 

money saved in maintenance of way and rolling stock, be- 
sides of fuel consumed for a given load. ‘The rolling stock 
can by this means be made to carry a por much 
more than the usual rolling stock on of cha ards 
nary gauge. For instance, the bogie horse-box weighs 7 tons, 
to carry six horses, with two compartments for grooms and 
fodder, having, when loaded, | ton 6 ewt.on each wheel, 
whereas an ordinary horse-box on the 4ft. 8jin. gauge 
weighs 6 tons, and carries three horses with one compart- 
ment for groom, and having, when loaded, 1 ton 17} ewt. on 
each wheel. fhe bogie cattle truck weighs 5 tons 15 ewt. to 
carry ten beasts, weighing, when loaded, 11 tons 15 ewt., or 
1 ton 9 ewt. to a wheel. An ordinary cattle truck on the 
4 ft. 8) in. fauge: carrying ten beasts, weighs 5 tons 10 cwt., 
and, when loaded, 11 tons 10 ewt., or 2 tons 17 ewt. to each 
wheel. Surely these trucks, with low centre of gravity and 
steadiness secured with easy running on the rails, must have 
far greater stability and comfort to the beasts than those in 
use on the ordinary lines. Bogie trucks can be made for the 
2 ft. 9 im. gauge of various dimensions and convenient sizes, 
for carriage of cotton, grain, and coffee, to hold from 30 to 
40 bales of pressed cotton of 4 to 5 tons, and of grain from 
lite 15 tons; io fact, the bogie principle for this gauge 
affirds a wide margin tor construction of carriages and 
vehi les of any description aud convenience. The accom 

paoving plans of bogie passenger carriages are for first-class, 
wirh van to carry thirty passengers, having seat room of 
224 in. for each person, and third-class carriage, with veu to 
carry fifty-six passengers, with seat room of 17 in. fur each 
person. The four-wheel passenger carriage to carry twelve 
Urst-class or sixteen third class pgers. 

I advocate the bogie principle because I believe it to be 
practically the correct one, which asa rule should form 
the majority of the rolling stock on narrow-gauge lines, not 
bat that bogie engines of one pair of cylinders for express 
passenger trains, and snal!l four wheel engines for shunting 
purposes should be applied, also smal! four wheel trucks to 
any reqaired extent in combination for light loads of minerals 
and goods. La the plan of bogie horse-boxes all sagging is 
obviated by a suffimently strong framing, nor is there any 


diffieulty ot atranging in the detai) plans for the girder | ; 


framing to resist the Compressive and bending strains from 
the action of the baffers. the Festiniog Railway trains of 
the four wheel slate wagons are daily pushed or propelled 
over the Waethmawr embankmen isi be 120 


ae en ee erie. Horse-boxes to Sot: so 
carry me horses as saust have their advantages Camats InntacoDhe ladien-6 and Sir W. 
for hor and for military p To obviate to be somewhat at ir the pro- 
possibility of @ four wheel horse-box being overturned by out, to the full extent lated, 
wind with single horse on the lee side of truck there qworks as the Orissa canals. The eneral 
8 no diffiealty whatever im arranging the centre division of pe ong till we have some f that already 
NEC SERRE aaa —-- ~ are financially sound, we should inter upon | 
* ihis is no proof of an error in the formula; but simply | any others. e Lieutenant-Governor con that these | 
& proot that—supposing Mr. »pooner’s weights and dimen- | works were undertaken to meet famine—to ent Orisea 
sions to be questa Festiniog aaa 7 P gpeatdhe ann from being isolated by the monsoon, as it was in 1866, ata 
exposed to a wind pressure 12.6 Ib. per square | time of fearful need; and that, even if the works were a 
foot. If had been, over they would have gone to a it loss, still they should not be given up, or suffered to 
‘ formula is no empirical one; but is founded fio tm abeyance till the financial soundness of other works is 
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low height of side as the head would be well in 
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dimensions of the rolling stock on a line of 
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railway it ig argued that the width ought to be double the 
gauge. ae een Ceti eae 
it should be. On the 1 ft. 144 in. the width of carriage havin 


id 
ee Lit dun heen 1 arg te ae 
84 im. it is 1} times the gauge. estiniog Railway car- 
riages and trucks run very at a speed of 20 an 
hour, and proved to have the stability even when 
going over the old rails of 80 1b. to the unfished, when 
the joints were depressed on one side in many cases 4 in. 
There is no doubt that the rolling stock at present on the 
ordinary lines does not give nearly the proper carrying 
capacity compatible with the gauge. This cannot, however, 
be increased as the weight already brought upon each wheel 
is too t and the rails soon become disintegrated and 
crushed, lasting only four or five years under moderate traffic, 
and in cases of heavy traffic at or near stations only as many 
months. Steel rails for durability have great advantage but 


weight and impact forces of the engines and rolling stock at 
high speeds, teddies steel against steel has the effect of 
sooner out the tyres. I believe that the maximum 
— wheel should not exceed 3 tons. 
The trucks on otdinary lines having scarcely any overhang 
outeifle the framing, there is no counter against a 
ing tendency wey bee centre line of floor, but which 
wotld case when having a proper overhang. A coal 
on Festiniog Railway is of the following propor- 
tions to the gauge: gth, 44 times, wheel base, nearly 
3 times, width, 2} times, and the depth 14 times the gauge, 
carrying 3 tons of coals at a working speed of 16 miles an 
hour, the line having maximum curves of 1} chains radius. 
From experience gained in working this rolling stock, I 
consider the following to be the proportions which should be 
applicable for the different gauges. The width of trucks to 


be 24 times the gauge, the depth 14 times, the length, 44 
times, and the wheel base 2} times the gauge, outside di- 
mensions. 


From the above Table, it will be seen that the 3 ft. 6 in., 
4 ft. tin. and 6 ft. 6 in. gauges are totally inapplicable, as 
there would be too great a weight on each wheel. 

It is argued that rolling stock with the same length of 
wheel base will traverse curves as easy on one gauge as 
another; this is true so far as flange friction is concerned, 
but the drag friction is increased exactly in rye to the 
width of gauge, or twice the friction on a 5 ft. Gin. as on 
2 ft. 9 in. gauge. 

5. In regard to the capacity of a 2 ft. 9 in. gauge for mili- 
tary purposes, it will be seen from the accompanying plan 
that heavy ordnance—say, two 12-ton guns—can be carried 
with the test ease. The calculated weight is 5 tons 
15 ewt., giving, os a ee ona Se ee of 

i iption w be available for carrying railway bars, 
bridge &e. Field guns and other war material can 
ee oods trucks. 

ing for’ be of this letter, 
heaps 4 


Dee. 12, E. brooxm. 
[Many of the Taised by Mr. S have been fe- 
ied to in antici articles which have already xp- 
in this journal. matters 
in our correspondent’s letter, we have something to say 








Kvrracuer.—The first block of the Manorna breakwater 
at Kurrachee was set November 1. 
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and well-known laws.—Lp. E. 





at a heavier cost, though even these barely sustain the great | 








at 

cently introduced in connexion with traction engines, you in 
your notice referred to and illustrate a method of applying 
india-rubber tyres to the wheels of these engines. The wheel 
is correctly described as being surrounded by ents of 
D page held in by steel stirrups, by.bolts. 

ou state, however, this plan has been patented by Mr. 
T. Aveling and Mr. David Grieg as an improvement upon 
Mr. R. W. Thomson’s system. 

As the facte here are incorrectly stated, will you permit 
me t h the medium of your columns to correct the error 
into which you have inadvertently fallen. This error has 
doubtless arisen from. the circumstance that to the wheel ex- 
hibited.at Messrs. John Fowler and Co.’s stand in the i- 
cultural Hall there was attached a label which in 
effect that the improvements in ion were the joint in- 
vention of Mr. Aveling and Mr. Grieg. 

I would observe, in the first place, that Mr. Thomson's tyre 
consists of a single band of india-rubber surrounded by an 
arrangement of plates and chains. 

I was the first to introduce segmental rubber tyres, which 
have been vere (upon a system patented by me) by Messrs 
Aveling and Porter, to the wheels of traction engines. 

A report of the trial of an engine with wheels so fitted 
appears at page 241 of your paper for the 30th September 
last, the engine being the “Steam Sapper” No. 1, and 

to the Engineers establi t at Chatham. 

Tau therefore, that the plan exhibited, as being that 
of Messrs. Aveling and Grieg is not an improvement on Mr. 
Thomson's system, but upon my own, that is if it proves to 
be an improvement upon the method invented by me, of 
attaching the rubber in segments to plates bolted to the 
whee! tyre, and in to @ solid rubber tyre. 

But this may only b6e matter of opinion, Whilst the error 
into which you have been led and to which I will in the next 
place refer as a matter of fact. The improved method of 
construction attributed to Messrs. Aveling and Grieg in 
reality originated with myself, and for it I obtained letters 

t which are dated the Ist of October last. 

It is true that Messrs. Aveling and Grieg have patented a 
similar arrangement, but at a later date. As, therefore, my 
patent anticipates that of Messrs. Aveling and Grieg, I pre- 
sume I am entitled to a correction of your able report of last 
week, as these are simple facts which can be verified by an 
inspection of the documents at the Patent Office. 

1 am, Sir, yours truly, 
L. STERNER. 
&, Great Queen-street, Westminster, Deo, 15, 1870. 


DOUGLAS AND GRANT’S CORLISS GEAR. 
To rus Epitor ov Exeingeriye. 

Srr,—Absence from home and want of time has delayed 
my noticing Mr. Douglas's letter in your issue of the 2nd. 

As I stated in my last letter, I shall not continue a useless 
discussion of little or no ae to your — = it is the 
less necessary, as Mr. Douglas will have needful oppor- 
tunity in court of making his case good. 

My object in writing now is to deny emphatically that me 
radial escapement has proved a failure; on the contrary, 
have had it in » ul operation for nearly three years, 
with the central cam, and if Mr. Douglas will have a little 
patience, he will have the satisfaction of seeing this same 
radial very generally adopted, both for land and marine 
engines. 

t is perfectly legitimate for Mr. Douglas to display in 
your columns his powers as an inventor, but he should avoid, 
if possible, what are termed “ colourable imitations.” 

1 em, Sir, yours obediently, 
J. Frep. Spercer. 

28, Great George-street, Westminster, Dec. 13, 1870. 














Victorias Rattwars.—The State lines of Victoria have not 
done very well this year. The amount acquired to September 
29 was 306,153/., as compared with 436,462/., in the corre- 
spreading iod of 1869, and 410,623/. in the corresponding 
period 
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THE STABILITY OF ROLLING STOCK. 


Ix the course of recent articles on narrow-gauge 
railways and their rolling stock we have, on several 
occasions spoken in general terms of the lateral 
stability of such stock, and promised that we should 
take an early opportunity of considering the subject 
in greater detail. This promise we now propose 
to fulfil, and we cannot perhaps do better than com- 
mence by explaining exactly what we mean by 
‘‘ lateral stability.” The “lateral stability” of a 
railway vehicle is of two kinds; first, its statical 
stability or its resistance when in a state of rest, to 
be upset by a steadily applied lateral force; and 
second, its stability—or to use @ more expressive 
term, perhaps, its steadiness—when in motion, or 
its power to resist the setting up of lateral oscilla- 
tions by the inequalities of the road. The statical 
stability of any vehicle of a given weight and placed 
on @ line of given gauge, of which the rails are at 
the same level, is unaffected by the width of that 
vehicle or the height of its centre of gravity above 
the rails, while it is influenced, in most cases 
which occur in practice, in but a moderate degree 
by the flexibility of the springs and their ga 
tion. On the other hand, the stability while in 
motion—or, as we shall term it for the sake of dis- 
tinction, the ‘‘ steadiness” —of a vehicle is consider- 
ably affected by the height of the centre of gravity 
above the rails, by the width of the vehicle and the 
lateral distribution of the weights, and by the flexi- 
bility of the springs and their arrangement, while it 
is influenced to a very important extent by the state 
of the line, and the speed at which the latter is 
traversed by the vehicle. We shall in the present 
article consider the statical stability of rolling stock 
only, leaving the question of the “ steadiness” when 
in motion, to be considered on a future occasion, and 
we shall confine our attention solely to the resist- 
ances to forces acting laterally as being those princi- 
pally affected by the width of the gauge on w a 
vehiele runs, 


In the case of a vehicle not mounted on springs, 
and of which the weight is known, the determina- 








tion of the statical stability is an exceedingly simple 
matter. In such a case the stability is, as we have 
stated, independent of the height of the centre of 
gravity above the rail level, and depends simply upon 
the weight of the vehicle and width of gauge of 
the line on which it is situated. That this is the 
case will readily be understood on reference to Fig. 
1. In this figure a body of .; section is represented 





in two positions, A and B, the body being in each 
case ongpeeed to be acted upon by a force applied 
in the direction of the arrow, and tending to pro- 
duce the overturning of the body on the corners, 
a and a’, respectively, In the case of the position, 
A, the centre of gravity is situated at the height, 
qb, above the base line, while in the case of B, its 
height above that line is but g' 4’, or about half as 
much asin the former instance, but it is evident 
that this in no way affects the resistance to the 
overturning force. In each case that force acts, as 
it were, at the end of the arm of a lever of the 
length, ad=a'd', and in each case the righting 
moment opposed in this force is equal to the weight 
of the body acting at the end of the arm of a lever 
of the length,a4=a' 4'. The moments of the over- 
turning force and the righting moments are thus 
the same in the two cases, aot the height of the 
centre of gravity above the base has therefore no 
influence upon the statical stability of the body. 
We have explained this matter at a greater 


iso | length than it, from its elementary character, per- 


haps deserves, because we have noticed that some 
railway engineers appear to imagine that the resist- 
ance of a railway vehicle to being overturned by 
the wind is influenced by the height of the centre 
of gravity above the rail level, whereas this height 
has practically, as we have shown, nothing what- 
ever to do with the matter, so long as the vehicle 
is standing on a portion of the line having the rails 
on the same level. The manner in which inequalities 
in the levels of the rails affect the stability we shall 
show presently, It is true that the loner the 
centre of gravity the greater is the angle through 
which the vehicle has to be canted before there 
ceases to be any righting moment; but this fact is 
of no practical value as far as the statical stability 
is concerned, as with all ag of Nem centre of 
gravity occurring in practice ighting moment 
ya as the vehiele is they ay a much 
more rapid ratio than the effective of the 
wind is diminished by the inclination of the surface 
on which it acts, and thus the power to resist any 
“ee wind pressure decreases as the canting pro- 
ceeds. 


In the case of a railway vehicle with wheels in 


points of contact of the wheels and rails are gene- 
rally situated at about the middle of -the width of 
the latter, and the breadth of base to be taken in 
calculations referring to the lateral stability may, 
therefore, in such instances be assumed to be equal 
to the distance between the rail centres. Inasmuch, 
however, as from the wear of the tyres, or the 
canting of the rails in bad portions of a road, the 
ints of contact between the wheels and rails may 
ne shifted to near the inner edges of the latter, it is 
safer, in calculations of the kind to which we are 
referring, to assume the breadth of base to be equal 
to the width of the gauge ; and it is this breadth of 
base which we have taken in all our calculations in 
our previous articles on narrow-gauge rolling stock. 
The actual width of base may, in fact, v in 
ractice to the extent of about twice the width of the 
calla 0 the volla, send in the case of lines of very 
narrow gauge, this variation will occasion an im- 
portant percentage of variation in the resistance 
of vehicles to meh tapocamy be mgd laterally ; 
while the wider the gauge leas will be the pro- 
portionate alteration in the stability due to the 
shifting of the points of contact between the 
and from the outer to the inner edges of the 
— or for versd. Tt will — ge i 
case of very narrow e8, important 
that the width of base be 









pm «tytn may is desired to obtain results which 
reliable under all circumstances. . 


good condition, standing on a well-laid line, the | P 


vity of 
eet: we shall term 
re. To obtain the 


Feuired tubule the ging momento 


the vehicle we have thus only to the 

gauge, nad to. divide the peodues by the belght of 
uge, to 
: aie of above rail \evel Of course 


the half-width of the and the height of the 

centre of pressure shore the rail must be 

in the same unit of measurement. Dividing the 

total pressure obtained, as above, by the side area 

in square feet, we get the required of wind 
square foot, Expressed algebraically the rules 


OME : 


wo, 
(Q) ‘ ; ° mg if a 
(2) ° : . as oo 


ift which formule, P=the total lateral pressure ; 
=the pressure per square foot on the side area; 
{ =the height of the centre of pressure above the 
rails ; =the half breadth of the gauge expressed 
in the same unit of measurement as 4 ; and a= the 
exposed side area in square feet. It has been some- 
times urged as an excuse for Mae sem | the use of 
vehicles possessing an insufficient resistance to the 
lateral pressure of the wind, that the direction of 
the latter is but rarely directly at right angles with 
the side of the carriage and that, therefore, the 
effective pressure is reduced. It is quite true that 
the effective pressure exerted by a wind of any 
given force varies directly as the sine of the angle 
enclosed between its line of direction and the plane 
of the surface on which it impinges ; but those who 
urge the ar t above referred to appear to 
forget that the sine of the angle just mentioned 
decreases but Ma’ Seemtbe for the first 20° or so from 
a right angle. us on referring to a Table of 
natural sines it will be seen that the effective 
pressure exerted by any given wind upon the side 
of a vehicle will vary as follows according to the 
angle which its direction forms with the surface on 
which it strikes : 
Efffctive pressure of wind given 
in percentages of the ure 


Angle enclosed between which would have 
line of direction of wind exerted by it if ite line 
and the side of the of eve ay Sy eg 
vehicle. t to i 
i ~~ of the ¥ 
° cent. 
i oe 
70 “ oo 98.97 
60 . eso 86.6 
60 ove oes ° 76.6 
40 . oe ~ 64.28 
80 8 «» 50.00 


It will be seen from the above Table that the 
deviation of the direction of the wind to the extent 
of 10° from the decreases the effective 
ressure but t 14 per cent., while it is not 
until that deviation becomes as great as 60° that 
the effective pressure exerted is reduced one-haif. 
We have now to consider the extent to which the 
general deductions above arrived at are modified by 
the fact of a vehicle being mounted on springs. In 
the first place, the springs may be considered to 
divide the vehicle into two parts, the upper one of 
which, orthat situated above a plane through 
the pointe of bearing of the springs, may be canted 
to a certain extent without affecting the part 
situated below that plane. Fig. 2, which represents 
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im an exaggerated degree the action to which we 
‘refer, will explain our meaning clearly. An examina- 
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tion of this fighre will show that when a vehicle 
mounted on springs is subjected to a lateral pressure 
exerted against the side of the body, either the body 
may be canted on the springs or the whole vehicle may 
be canted together on one of the rails as a turning 
point ; and which of these actions will take place de- 
pends upon the following considerations: The 
moment of the force tending to produce a canting 
of the upper part of the vehicle upon the springs is 
equal to the pressure exerted against the side surface 
multiplied by the height of the centre of pressure 
above the plane passing through the bearing points of 
the springs ; while the moment of resistance to this 
force would, if it were not for the elasticity of the 
springs, be equal to the weight of that part of the 
wehiolo veatlang on the springs multiplied by the half 
distance between the spring centres, Thus if s=the 
half distance between the springs; w=the weight 
of that portion of the vehicle carried on the springs; 
and 4=the height of the centre of pressure above 
the plane passing through the bearing points of the 
springs ; then the force, F, required to produce a 
canting of the upper part of the vehicle on the springs 
would, if it were not for the elasticity of the latter, 
be given by the following simple formula : 

F-™* 

=a. 

On the other hand, the pressure, P, required to 
cause the whole vehicle to be canted pm one of the 
rails, is given by formula (1) and eniasthe cireum- 
stances we have supposed it would evidently depend 
upon whether P was greater or_less than F, whether 
the upper past of the vehicle would be canted on the 
springs, or the whole vehicle on the rails, under the 
action of alateral force. In the case of vehicles 
mounted on very rigid springs spread at a good dis- 
tance apart, the formula just given may be used with- 
out incurring any error of practical importance ; but 
if the springs be very flexible—deflecting, say, 2 in. 
or 3in, per ton of load, or if their distance apart be 
small, it may be necessary to take into consideration 
the manner in which the elasticity of the springs 
affeets the stability of the vehicles, ‘Theoretically it 
is correct that the influence of this elasticity should 
be taken into consideration in all cases, but practi- 
cally—with the proportions of rolling stock ordi- 
narily met with—the influence of this elasticity on 
the statical stability of a vehicle is so small that it 
may in the majority of instances, in the case of roll- 
ing stock for broad gauge lines, be neglected alto- 
gether. In the case of narrow gauge stock the in- 
fluence of the elasticity of the springs is more 
important as the following example will show. 

et us, for instance, suppose the case of a four- 
wheeled carriage on a line of 3 ft. gauge, this 
carriage having a side surface of 150 square feet and 
being exposed toa wind pressure equal to 10 Ib. 
per square foot. Let this carriage be mounted on 
springs deflecting ] in. for each 750 1b. of load, and 
placed at a distance of 4ft. Sin. apart from centre 
to centre (the half-width, s, being thus 28 in.), and 
let the height of the centre of pressure above the 
plane passing through the bearing points of the 
springs be 3ft. 6in. Finally, let the centre of 
gravity of that part of the vehicle mounted on the 
springs be situated 2 ft. 8 in, above the plane just 
mentioned. 

The pressure of the wind will cause an increase 
in the load on the springs on the lee side of the 
carriage and a corresponding decrease of load on 
those on the opposite side ; the difference of load on 
the two sides, amounting under the circumstances 


100 10% $2 99501. In other 


words, the load on the two springs on the lee 
side will be increased by 1195 Ib., or 5624 Ib. per 
«pring, and the load on those on the opposite side 
decreased to an equal amount. The elasticity of 
the springs being such that they each deflect 1 in. 
under a load of 750 Ib. the inequality of load above 
mentioned will result in an additional deflection of 
} in. in the springs on the lee side, and a rise or 
decrease of deflection of an equal amount in the 
springs on the other side, the upper part of the 
carriage being thus canted to an extent measured 
by a difference of 14 in. in the level of the bearing 
points of the springs on the opposite sides. Maulti- 
plying, now, this 1} in. by 2 ft. Sin., and dividing 
1.5 x 32 ’ 
gp C= L714 in. 


as the amount to which the centre of gravity of 
that part of the vehicle carried by the springs, has 
been shifted laterally by the unequal deflection of 


(3) 


above supposed to 





the product by 2 ft. 4in., we get 





the springs on the two sides.* Referring now to 
Fig. 2, we may suppose g/ in that figure to repre- 
sent the altered position of the centre of gravity of 
that of the vehicle carried by the springs, and 
it will be seen that the resistance offered by the 
weight of that ion to the overturning of the 
vehicle on the point, a, is diminished by the canting 
on the springs in the proportion of ac toad, But 
we have shown that 4 ¢c=1.714in., and as a }=half 
the width of the gauge=18 in., that part of the re- 
sistance to overturning due to the weight of the 
spring-carried portion of the vehicle has been di- 
minished in the proportion of 16.286 to 18, or about 
10 per cent. If, now, the weight of that portion 
of the vehicle carried by the springs amounts to 
three-fourths of the total weight, we shall have the 
stability oi the vehicle, considered as a whole, di- 


10.5 x 3 


minished‘to the extent of — 7.875 per cent. 


by the canting of the upper part of the springs. 

We have supposed, in the above example, that 
by the time the upper part of the vehicle was canted 
to the extent stated, the difference in the pressures 
on the springs, s and s (see Fig. 2), was sufficient 
to cause the canting, on the point a, of those 
parts of the carriage below th« springs. It is pro- 
bable, however, that, with the proportions of parts 
ordinarily met with in practice, this difference of 
pressure would rot be sufficient to produce the re- 
sult snpposed, and, under these circumstances, an 
increased lateral pressure would be required to pro- 
duce the overturning of the vehicle, and this in- 
creased lateral pressure would be attended with an 
increased canting of the upper part of the vehicle 
on its springs, and consequently a further reduction 
of its stability. 

A consideration of the facts above stated leads to 
three important practical deductions. The first of 
these is, that the higher the centre of gravity of the 
spring-carried portion of the vehicle is above the 
plane passing through the bearing points of the 
springs, the greater is the reduction of the stability 
due to canting of the upper portion of the vehicle 
in the manner represented in Fig. 2; while the 
second deduction is that it is extremely important 
to give to narrow-gauge rolling stock as wide a 
spring base as possible, and to regulate the flexibility 
of the springs according to the width of spring base 
attainable. The third deduction is that in the case 
of vehicles carried on bearings situated inside the 
wheels, the resistance to the overturning of the 
upper part of the vehicle on the springs is always 
less than that opposed to the overturning of the 
whole vehicle on the rails ; and consequently that 
in order that the latter event may take place, it is 
necessary that the springs should be actually coupled 
to the upper part of the vehicle, and not merely 
bear against it. Otherwise, the weights of those 
portions of the vehicle not carried on the springs 
possess no influence on the stability of the whole. 

We now come to the last point which we intend 
to consider in the present article, and that is the 
influence of an inequality in the level of the rails, 
on the stability of a vehicle. Fig. 3 will illustrate 


Fic. 3. 


a 





the effect of such an inequality. In this figure 
one rail is represented lower than the other to 
the extent, a; and if we suppose that the 
centre of gravity of a vehicle niles on this line 
be situated at g, it will be seen that the righting 
moment, tending to prevent the overturning of the 
vehicle towards the lower side, will only be equal 
to the weight multiplied by the distance, ¢e ; or, in 
other w it will be less than the righting mo- 

* In ity, this shifting of the centre of ity lateral! 
would of i Goow on ties incl ex Gu aagy'en the lee 
complication, however, = fae oaleal hi mnall ino 
ment of deflection, 








ment which exists when the vehicle is ing on a 
level line, by as much as ce is less than half the 
width of the gauge, ed. It will also be noticed 
that whereas when a vehicle is standing on a level 
line, the height of the centre of gravity exercises 
no influence on the statical stability of the vehicle, 
on a line having one rail lower than the other, the 
position of the centre of gravity is of considerable 
importance. ‘Thus, in the case shown in Fig. 3, if 
the centre of gravity of the vehicle was situated at 
g’ instead of g, the righting moment would be re- 
duced in the proportion of dc to ec, the lines ge 
and g' d being, we need hardly say, perpendiculars, 
lets fall from the respective centres of gravity g’ 
and g’, 

Very little consideration is required to show 
that, other things being equal, the effect of any 
given inequality in the level of the rails — the 
stability of a vehicle placed on them will vary 
directly as the gauge of the line. It will also be 
seen that the actual amount of the reduction in the 
stability due to any given inequality of level of the 
rails will be directly proportionate to the height of 
the centre of gravity of the vehicle above the latter, 
the percentage of the reduction, however, being 
dependent, not on the height of the centre of 
gravity alone, but on the proportion between that 
height and the width of the gauge. For instance, 
in Fig. 4, let a 6 be a line joining the heads of two 
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rails, of which one is higher than the other by the 
amount ac, and let g represent the position of the 
centre of gravity of a vehicle standing on such a 
line. Then g 4 drawn perpendicular to a 4 represents 
the height of the centre of gravity above the rail level 
when the vehicle is standing on a line of which the 
rails are at an uniform height, and g ¢ is a perpendi- 
cular drawn from the point g to the level base 
line, cd. In this figure it is evident, from what 
we have already stated, that if the half breadth 
of gauge, 4 4, be taken as representing the stability 
of the vehicle -when standing on a line having the 
rails at the same level, then 4 i will represent the 
amount of reduction of that stability due to the 
canting of ,the line to the extent, ac, and the frac- 
tion . * will represent the proportionate reduction of 
stability thus effected. Moreover, it is evident that 
abecandg hi are similar triangles, and thus 4i= 
— ~f - But ¢b=/ gi#— ac’, and substituting 
ce 

this value in the preceding formula, the value 
of Ai can readily be calculated whenever the 
width of gauge, difference of level of the two 
rails, and height of the centre of gravity of the 
vehicle above the rail level are known. For in- 
stance, let G= the height of the centre of gravity 
above the rail level; 4=, as before, the half-widt 

of gauge ; «=the amount te which one rail is above 
the level of the other; S= the moment of stability 
of the vehicle when standing on a line with rails at 
the same level; R= the moment of stability of the 
same vehicle when standing on a line having one 
rail higher than the other by the amount z; and 
W=, as before, the weight of the vebicle. Then 

(4). ‘ ‘ S=W 4; and 


se rG 


2 
(5). . . Res < b—s?. 

This formula merely gives the reduced stability 
due to the unequal level of the rails, and does not 
taxe into account any further reduction due to the 
action of the springs. This further reduction may, 
however, be readily ascertained in the manner we 
have already explained. The present article has 
already reached such a length that we must forbare 
from saying anything more re the stability 
of rolling stock here; but we intend to return to 





| the subject, and point out the manner in which the 


width of the and the rtions of the 

vehicle affect the steadiness latter when 

we a Nebo having such inequalities as are 
inarily met with in practice. 
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INDIAN CIVIL ENGINEERING the to which we have referred are, first, rage sarge Bagless gas aye at the present 
COLLEGE. the i = their s for education in _ ogg among seem, j prenped ae 
In Enorxerrte of the 3rd instant we bri . | surveying, use of surveying instruments, | for now erence to it, 
ferred to the waned cotabtichenent ot a Civi En. and, secondly, the total absence of any practical in- already stated. It has been that a regular 


gineering College by the Secretary of State for 
India ; we then limited our remarks to a statement 
of the general prinefples laid down for its establish- 
ment, and of such information as was necessary for 
the guidance of intending candidates. We now 
return to the subject, which may be considered from 
three distinct points of view, viz., its necessity, its 
organisation, and its probable effects. 

As regards the necessity for the establishment by 
Government of an institution for the special train- 
ing of civil engineers, there can be little doubt. 
The importance of State superintendence for the 
education of civil engineers has long since been 
admitted by all the principal continental nations of 
Europe, and it can scarcely be contended that the 
circumstances of this country are so different and 
exclusive as to justify an assertion that what is 
deemed of such importance in other countries is of 
no moment in the administration of England. As 
matters at present stand, however, it may be truly 
stated that whereas our Government exercises a 
certain jurisdiction over all important works of 
public improvement, and those undertaken for the 
benefit and convenience of the public, it has 
hitherto taken no heed as to how the men are 
educated, or to whom are intrusted the designing 
and carrying out of such works. In former 
years, when civil engineeers were comparatively 
few in number, and mostly men of great genius, 
and well-known as engineers, the same super- 
vision was not necessary in order to insure only 
the admission of properly qualified persons 
into the profession, as it has now become when 
almost every petty surveyor calls himself also a 
civil engineer, and owing to which the profession 
has undoubtedly suffered. ‘This evil might certainly 
have been guarded against had the Council of the 
Institution taken steps in time to limit the title of 
‘* Civil Engineers” to such only as were, by their 
qualifications, justly entitled to that distinction in 
the same way as applies to members of the medical 
profession. The system of training engineers by 
pupilage possess, undoubtedly, its advantages ; but 
it is also attended by certain disadvantages, notably 
amongst which may be mentioned the absence of 
compulsory application to study, and of any sub- 
sequent test as to the extent of the student's quali- 
fications at the expiration of their apprenticeship. 
No engineer would, however, be likely to employ as 
his assistants any but such as had proved their 
qualifications to his satisfaction, and in this respect 
works intrusted to independent engineers of posi- 
tion would not be likely to suffer for want of skill 
on the part of the resident engineers and their 
subordinates. But with a Government, and espe- 
cially with the Indian Government, having its own 
staff of engineers, the case is totally different ; for 
in so large an organisation it is impossible to secure 
only a high order of talent unless proper steps be 
taken to ascertain the real qualifications of each 
engineer before admitting him into the service. 
This, it has already been proved by experience ex- 
tending over upwards of ten years, cannot be satis- 
factorily effected by means of competitive examina- 
tions, and there only remain the alternatives that the 
State should superintend the educational training 
of its own civil engineers, or intrust that duty to 
be carried out for it by existing educational institu- 
tions. How far the latter plan would be likely to fulfil 
such duties may in some measure be judged from 
what existing colleges with engineering classes, 
such, for instance, as King’s College, London Uni- 
versity College, the Universities at Glasgow and 
Edinburgh, Trinity College, Dublin, and the several 
Queen's Colleges in Ireland, now effect ; it would, 
indeed, be perhaps too much to expect that an equal 
amount of efficiency should be attainable in a —— 
devoted toevery variety of instruction, asin one dedi- 
cated to special education for a particular class only, 
and thus a strictly Civil Engineering College could 
better be trusted for the training of engineers than 
one possessing only a civil engineering class 
amongst numerous other classes. It is not ne- 
cessary to stop to consider here whether those 
colleges which profess to teach civil engineering 
have fulfilled, to the best of their abilities, the ob- 
eg for which that department was formed in them, 
ut one thing is tolerably certain, that if they had 
succeeded in turning out ee ae en- 
gineers, any separate State college would have been 


struction in connexion with the prescribed coll 
course, so that a diploma in engineering may 
obtained by a student who can boast of i 
beyond a tolerably sound theoretical training, whic 
should be considered only the groundwork for that 
further study upon works in actual course of con- 


one is really entitled to call himself an engineer. 

It is a coincidence that just at the same time 
when the advertisement relative to the Indian Civil 
Engineering College was published, the Institution 
of Civil Engineers published a work upon the 
‘Education and Status of Civil Engineers in the 
United Kingdom and in Foreign Countries.” This 
alone would show that the profession, as represented 
by the Council of the Institution, are not unmindful 
of the defects in the present system of professional 
education ; and this being the case, there can be 
little doubt that the present proposal of the Indian 
Government will receive their hearty co-operation. 

The question of the organisation for the new 
Indian College is one upon which a very great deal 
might be said, as upon it must depend the ultimate 
success or failufe of that Institution. The great 
principle to be borne in mind in the consideration 
of this subject is that the education should embrace 
theory with practice, and that neither should be 
permitted to preponderate to the detriment of the 
other; that is to say, that the theoretical training 
to be imparted should not be extended so far over 
the prescribed college course as to preclude the 
possibility of a fair amount of practice, and neither 
should the latter be commenced upon until a certain 
degree of efficiency has been attained in the former. 
Theory must, of course, precede practice, and the 
only effective method of successfully — 
out the combined education will be to ~~ ude 
students from entering upon the practical course 
of instruction until they have attained a cer- 
tain standard of efficiency in the theory of their 
profession, ‘This can only be successfully carried 


out by dividing the course into two periods, say, | pard 


for instance, that, out of three years, two years 
should be devoted to theory and one to practice ; at 
the end of the first two years, students should be 
required to undergo a test examination, and thse 
who fail to show that they are possessors of a certain 
standard of excellence in theory should not be per- 
mitted to enter upon the second, or practical, course 
of study ; in other words, those who have not bene- 
fitted by the advantages of the college so far as to 
pass this examination, should not be permitted to 
continue in the college, but must forfeit all claim to 
further instruction, and to a future Government 
appointment, Similarly, also, at a final examina- 
tion, theory and practice should be so combined as 
to ascertain that, during their second course, the 
students not only have benefited by the oppor- 
tunities afforded them for the attainment of a certain 
amount of practical experience, but also that they 
have not lost what they had previously attained in 
theoretical knowledge ; their attainments in prac- 
tice should also be further verified by certificates 
from the engineers under whom they may have 
been placed during the latter period of their educa- 
tional course. 

Considering the age at wh‘ch candidates will be 
admitted to the college, they ought to be well 
grounded in a good sound general education, and 
the preliminary examination will, no doubt, fully 
testify as to their capabilities for entering upon the 
sroposed professional training. The staff of pro- 
essors and masters, as laid down in the published 
prospectus of the college, should amply provide the 
required means of superintending and imparting the 
necessary education for the present, and any de- 
ficiency in results, should it appear, would probably 
arise more from defects in administration than from 
want of efficient means. Such details, however, 
would carry us beyond our present purpose were 
we to discuss them at the a time; but we 
shall watch the progress of this college with great 
interest, believing, as we do, that it may be made 
the means of imparting a superior education to 
the future members of our profession to anything 
that has hitherto been attempted in this country, 
and although it is primarily intended only for the 
benefit of India, yet in its success it cannot fail 
also to make its advantages felt throughout the ranks 
of the profession at home. 





unnecessary. e two great wants that exist in 


The probable effects of this college is a subject 
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to hold our position in thi 
important that our engineers should show themselves 
superior to those of any other country, and this 
must henceforth depend upon the manner in which 
they are educated. The Indian Government has 
now taken the lead in that which should long ago 
have been promoted in this country, either by our 
home Government or by the Institution, or by both. 
Indian public works being almost exclusively in the 
hands of the Indian Government, the State there 
must certainly recognise more fully the need for 
proficient engineers than is felt by the Government 
at home, where most works are carried out by 

rivate enterprise. The acts of the one empire, 
ceoauen cannot fail to be reflected upon the other, 
and any benefits of administration which are derived 
by either will show only more clearly the defects 
or shortcomings in that of the other. 








RAILWAY GAUGES. 

** An exceptional toy line.” So Mr. G. P. Bidder, 
with a characteristic sneer, defines a w gauge 
railway in his report to the Sind and Punjab Rail- 
way Company. It will be admitted, we think, 
without hesitation, that this definition is a graceful 
testimony to the practice and the opinions of those 
who have developed the theory of narrow gauge 
railways to a successful issue, and of those who, 
after due deliberation, have recommended the 
adoption of such lines to the Indian Government. 
Mr. Bidder'’s report will be found published upon 
another page, and therefore we might have been 
oned had we excused ourselves from the some- 
what unacceptable task of non-favourable criticism. 
But we have already fully commented upon the re- 

rt of Mr. John Hawkshaw to the Eastern Bengal 

ilway Company, and we believe it only just to 
examine this also. It would be difficult to find a 

ater contrast than exists between these two 
- nceationg We differ, in conclusions, from Mr. 
Hawkshaw, but we bear willing testimony to the 
care and thought displayed in his report. It formed, 
indeed, a sustained argument from first to last. 
Now, Mr. Bidder’s report is. nothing of this kind. 
It consists of a number of heavy dogmatiams, with 
here and there a trite remark, time-worn as a sea- 
shore pebble, strung together on a slight thread of 
argument, that we fear does not add much to the 
strength of the whole. 

Let us note paragraph two. Mr, Bidder feels the 


greatest surprise at the Government: venturing to, 


reopen the Indian gaugé question, which he had sup. 

to have been long ago finally settled. India 
is blest with a railway system extending throughout 
the “length and breadth of that vast empire,” con- 
structed with a wise judgment. The expression, 
length and breadth, implies, one would think, that 
the entire area of India had already been covered, 
or was being covered, with a railway netv-ork, and 
in spite of the difficulties besetting such # supposi- 
tion, we cannot divest ourselves of the belief that 
Mr. Bidder is in ignorance of the real requirements 
of India with regard to railway matters. He is im- 
patient at the rediscussion of the question of ee eK 
after it was settled so thoroughly in 1846. ‘The - 
dian Government are acting most unadvisedly; they 
have not considered the matter; their policy is 
suicidal ; they must be reasoned with on the subject 
of a change of gauge; they must take the “ sense 
of those w judgment and experience in railways 
and railway economy qualify them to give authori- 
tative opinions on the matter,” and not be led by 
their own blind i ce. Of course, as all the 
world knows, the Indian Government has taken the 
“sense” of those qualified to judge; and we have 
so much respect for that Government as to feel con- 
fident that they are tolerably well informed as to 
the means, the trade, the of India, and 
are able to understand that, of two evils, a break of 

and no railways, the former is preferable. 
OL Makes, of somes, telngs forward the Great 
Western Railway as evidence of the folly of excep- 
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tional lines ; as if the Great Western Railway and 
its conditions were in any way parallel to those of 
India. We would here call attention that the state- 
ments made concerning this railway are very con- 
radictory. On pone occasion the great expense in- 
volved by the exceptional gauge is mentioned ; yet 
but a few saogiape farther, we find that the Great 
Western cost but 7 or § per cent. more than the 4 ft. 
8} in, railways. To be sure this latter statement is 
made when the question of comparative cost is al- 
luded to, which possibly explains the discrepancy. 

In considering the comparative costs of broad 
and narrow gauge lines, Mr. Bidder’s remarks are 
either strikingly threadbare, or vividly original. 
The widths of cuttings, over bridges, and tunnels, 
have nothing whatever to do with gauge; they are 
dependent solely upon the breadth of the rolling 
stock. Before we knew this, we should have 
imagined that the width of carriage had some re- 
mote and indirect connexion with the gauge. The 
cost of land, we are told, would be the same upon 
the narrow, as upon the broad gauge. The cost of 
land would not be the same; it would be less, but 
only a little less, as Mr. Hawkshaw has mentioned 
in his able report. 

Mr. Bidder states, as an undeniable fact, that the 
cost of a line is measured, not by the gauge, but by 
the quantity of trafic, and the speed at which that 
traffic is required to be carried. Yet the broad 
gauge was extended into the centre of England at 
‘an enormous expense.” 

Are we to read this statement of Mr. Bidder’s 

with the paragraph above quoted, or are we to take 
the more reasonable statement (which is not correct, 
by the wayg, that the extra cost Was, only 7 or 8 
er cent. more for the broad than the narrow? 
rhese two conflicting statements somewhat mar the 
harmony of the report. And we may here note 
that “the cost of land and works” for the Great 
Western Railway was “considerably increased,” 
yet before we are assured that ‘‘ the cost of land, 
stations, and other necessaries would be in any case 
the same.” We note these points particularly, be- 
cause they really should be cleared up. 

Returning, however, for a moment, to the abstract 
assertion that the cost of a line is measured by the 
quantity of traffic to be carried and the speed re- 
quired, not by its gauge. Corrected, this sentence 
should read thus: Zhe guantity of trafic, and the speed 
at which that traffic is required to be carried, decide 
the gauge, which should be the measure of the cost of 
the line. We have on previous occasions proved that 
the capacity of a 3 ft. 6 in. line is ample for all the re. 
quirements of India, and Messrs, Strachey, Dickens, 
and Rendel have taken much pains to show that a 
still narrower gauge is sufficient, while upon the 
question of economy of construction Mr, Fowler’s 
careful estimates speak for themselves, In this case, 
therefore, of the Indian railroad extensions, it is the 
gauge which determines the cost, that gauge having 
been determined from the quantity of traffic and 
speed required. Moreover, these two elements are 
quite independent of some of the most costly items 
of railway construction, which are seriously affected 
by the width of gauge. 

The observations upon the cost of light railways 
should be taken in connexion with Mr. Bidder’s 
estimate for altering the gauge of the Sind and 
Punjab lines 320 miles in length. With regard to 
the former, instances are put forward of cheap 
4 ft. 84 in. lines in England built to accommodate 
poor districts, where, with due economy, a cost of 
only some 40007. a mile has been incurred, and such 
lines are recommended for India upon the 6 ft. 
6 in. gauge. We need not consider the approxi- 
mate cost of such railroads. Mr. Hawkshaw’s 
report considered this question as we saw last 
week, and that with no vague generalities of little 
real utility. We may fairly assume that this sum 
of 4000/. a mile, including expensive land, would, in 
Mr. Bidder’s estimation, approximate to the cost of 
similar railways in India, and bearing this in mind 
we will now proceed to analyse his estimate for alter- 
ing the width of the Sind and Punjab Railways, and 
of the contingent works, The cost of shifting a single 
rail, so as to alter the gauge to 3 ft. or 3 ft. 6 in. 
is set down as between 300/. and 400/. a mile. 
Now if shifting one rail 2 ft. or 2 ft. 6 in., and 
securing it in its new position would cost Mr. 
Bidder 4007. a mile, how could he build a new line 
for 40004. a mile? Moreover, it is asserted that 
this change of rail could not be effected without 
entirely stopping the traffic, and entailing all kinds 
of evils. But for our part we cannot conceive for 


what reason the traffic should be stopped during 





the alteration of gauge: interruption to trains 
(unless the traffic be very impurtant) we should 
have imagined would have been the last idea that 
would have entered into the mind of the engineer 
intrusted with the work. But further on we find 
that 300/. does not include contingencies, which 
would bring the cost of altering the gauge, for 
a length of 320 miles, to 250,000/. or 300,000/., that 
is to say, 780/. a mile. Again we ask, if it would 
cost Mr. Bidder 780/. a mile to alter the width be- 
tween two rails, how could he build a railway com- 
plete for 4000/. a mile ? 

Besides this, however, there would be required 
an exchange station to be erected at the point 
where the unavoidable break of gauge at Lahore 
should exist. And the cost of this work is placed at 
100.0004. But we have not yet done. There is the 
new rolling stock to be provided, and all the other 
elements of expense, with contingencies, loss of 
sunk capital and so forth, Mr. Bidder says upon 
this point : “ It is beyond my power to estimate all 
the cost with any pretensions to accuracy. . . . but 
I believe it would not be safe to estimate. . . . 80 
great a change at less than a million sterling.’ This 
is a climax ; 3125/. a mile for altering the gauge of 
the Sind and Punjab Railway and stocking it! 
It will be noted that subsequently this sum of a 
million sterling assumed indefinitely as the cost, 
which it is impossible to estimate, is aftertards 
taken by Mr. Bidder as the exact measure of ex- 
pense that would be incurred. 

It would be superfiuous to discuss Mr. Bidder's 
opinions upon the impossibility of moving troops 
and war material on a 3ft. 6in. gauge, but we 
imagine that the experience of a member of the 
Engineers’ and Railway Volunteer Corps cannot 
be cf so much value as that of Messrs. Strachey 
and Dickens, who, however, err upon the other 
side. But we must call attention to the para- 
graph of the report wherein allusion is made to 
this subject, and from which it will be at once evi- 
dent that the author has either not properly studied 
the question, or that he is so obstinately prejudiced 
against advancement in railway matters, that he 
blinds himself to facts which other engineers have 
long since acknowledged. 

We now come to the last point we propose to 
criticise. In a letter appended to the report, and 
addressed to Mr. Andrew on the 6th of July last, Mr. 
Bidder, referring to the proposal of the Govern- 
ment to narrow the gauge from Lahore to Pesha- 
wur, remarks that, out of the 270 miles proposed, 
but 30 miles present any serious difficulty, and 
these difficulties are created by the injudicious 
selection of the route. It would appear, therefore, 
he proceeds, that upon these scanty grounds Go- 
vernment would seek to justify a conclusion that 
would inflict an irreparable injury upon the Indian 
railway system. 

After this, we can come to no other conclusion 
than that already named: that Mr. Bidder at the 
date of penning his report, was in total ignorance 
of the object of the Indian Government in suggest- 
ing a change of gauge, and that he did an injustice 
to the Government by supposing it capable of such 
a monstrous purpose as to isolate a railway district 
for the sake of building 30 miles of lines more 
easily and more cheaply. Mr. Bidder evidently did 
not know that not 30 miles, but twice 3000 miles 
of line have to be built upon a narrow gauge, and 
that the contemplation of altering the Sind and 
Punjab Railway will probably be succeeded by a 
similar consideration with regard to many other 
Indian lines. 

Moreover, besides failing to grasp the purpose of 
the Government, Mr. Bidder does not comprehend 
the question of narrow-gauge railways and all that 
it involves, or rather, we should say, he will not 
understand, for how else can we explain the won- 
derful feats of figures that appear in his report ? 
We believe that by this time comparatively few 
engineers remain unconvinced as to the necessity 
of adopting a narrow gauge for new and poor 
countries, or the advisability of submitting to the 
disadvantages of a break of gauge in India for. the 
increased benefits the 3 ft. 6 in. second-class lines 
would confer, 

One more point and we have done. Mr. Bidder 
has seen fit, in defiance of custom and of good taste, 
to make his report a vehicle for personal aspersions. 
We warmly protest against this, and we believe 
that every member of the profession who reads the 
document in question upon another page, will agree 
with us in condemning so unusual and reprehensible 
a course. 





THE BIRMINGHAM EXPLOSIONS. 
Wrrniw the short period of about three weeks 
two most destructive explosions have oecurred in 
the “ charging sheds” of a couple of Birmingham 
ammunition factories. The first of these explo- 
sions caused the deaths of eight persons, and the 
injury of twenty more. Such @ catastrophe natu- 
ly awakened much comment—chiefly of a kind 
more excited than relevant—and almost endless dis- 
cussion in local circles as to the best methods of 
guarding against such calamities. It was very 
confidently stated by many that one result of so 
dreadful a lesson would be the immediate reorgani- 
sation of every factory in the district ; and this was 
the more reasonably expected when it became 
known that Colonel Milward, R.A., the superin- 
tendent of the Royal Laboratory at Woolwich, was 
coming down to inspect the factory at which the 
explosion of November 17th had happened, with a 
view to suggesting all known precautions, Colonel 
Milward did visit the works of Messrs. Kynoch and 
Co., made his suggestions, and returned to London. 
We have very good reasons for believing that he 
did not visit any other of the factories engaged in 
the same dangerous trade. Be this as it may: on 
the noon of Friday the 9th inst., at about half-past 
twelve o'clock, a fearful explosion, or rather series 
of explosions, happened at the factory of Messrs. 
A. and E. Ludlow. Three charging sheds blew up 
in rapid succession, producing a seene of inde- 
scribable horror and destruction. Seventeen persons 
were killed on the spot, or were dead before the 
fire which followed the explosion could be extin- 
guished. Uf the remainder of those employed 
in these three sheds, fifty-six were taken to the 
nearest hospital, all in the most frightful state of 
agony. At the time of writing we see by the Bir- 
mingham papers that of those taken to the hospital 
nineteen are dead, and that very mapy more are at 
the very brink of dissolution. We have not yet got 
the whole of the evidence which will doubtless be 
forthconting as to the causes which have led to such 
dreadful havoc, but enough has already been 
elicited at the coroner's inquests—the circumstances 
bringing it within the junsdiction of two courts— 
to arouse very painful feelings as to the way in 
which an operation of great risk is conducted. As 
the case is at present sub judice, we shall of course 
offer no comments, but shall simply quote some of 
the statements made by the witnesses as bearing 
upon the organisation of these ‘‘ charging sheds.” 
Before proceeding to do this, however, it may 
not be amiss to consider this dangerous process of 
manufacture as a general question. In the making 
of cartridge cases there is, of course, no more 
danger than in any ordinary process of manufacture 
the risk arising at the final stage, when the cases 
are being filled with gunpowder. ‘That a sufficient 
amount of peril must always attend this process, 
even in presence of the most careful provisions for 
insuring safety, needs no proof. If we suppose such 
a case as the employment of any man of ordinary 
thought and discrimination to erect and organise 
workshops for such a purpose, we can easily follow 
out something like the train of reasoning that would 
oceur to his mind. He would at once see that no 
description of combustible material should enter 
into the construction of the building, nor yet any 
material capable of causing sparks. His next con- 
sideration would be as to the construction most 
likely to mitigate the destructive effect of any 
powder-gas generated within the buildings by an 
explosion. If acquaintgl with the peculiarities 
attendant on the combustion of explosives—as any 
man undertaking such work ought to be—he would 
fully realise the importance of adopting such 
mechanical contrivances as should afford the 
least possible resistance to the escape of the 
gas. ‘lo a capable constructor, obvious means of 
securing this important element of safety would 
suggest themselves, such as a system of louvres, 
very light caverings to numerous ypenings in the 
roof, and the adoption of viled cioth or even paper 
for the windows. In considering the questions of 
warming, ventilation, and lighting otherwise than 
by daylight, the smallest amount of reflection would 
show the absolute exclusion of. fire and gas, or 
lamps to be indispensable. In such a case, there- 
fore, the means naturally suggesting themselves 
would be heating by means of steam or ee are 
»ipes carefully disposed and properly cove 80 
Sereunte the warming of the air admitted, but 
out of the reach of the workpeople. In fact, the 
saiest plan would be to heat the air by coils of 
pipes im a part partitioned off from the operating 
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portion 6 ek ee, As ‘to gas jets, however | to qui 


fended, they are clearly 

at the moment of lighting. The necessary 

light should therefore be obtained by means of gas 
jeta placed in lamps outside the building, and 
always lit by a person passing round the exterior 
of the shed. By means of reflectors ample light 
could be cast upon the work benches, without any- 
thing in a state of ignition ever enteri shed. 
So much for the construction ‘of the building itself. 
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aving a large osive material about 
It is not diffe ce 


Gcess does not require a 
at one time. It is, in 
me to that of filling so 
uid, ‘Che powder is in- 
Jeans of a pipe, and it 
mn ae xe hoppers 

; ned that any accident 
happening to them May not injure those within. 
Careful organisation would also call for the con- 
tinual removal of the filled cases in such a way that 
the filling and remo ' at the same 
rate, the latter being but very little in rear of the 
former. It will not be held that we have here 
stated more precgutions than any really capable 
engineer would adopt, if he only gave diligent 
thought to the great dangers he had to guard 
against ; nor do we consider that it is going too 
far to say that such a man would decline to admit 
workpeople wearing any combustible material, or 
having nails of iron in their boots. Let us now 
turn to some Of the evidence elicited before the 
Birmingham coroner on Tuesday last. 

Rose Cannon gives evidence that shé was em- 
ployed at the works m one of the sheds which blew 
up. That she went t@ fetch a box of bullets, and 
was returning to the shed when the explosion hap- 
pened. Asked if there was any fireplace in the 
shed, she answered, *‘ Yes, a stove.” 

Mary Bradley also gives evidence that she escaped 
by the same narrow chance, namely, that she was 
fetching a box of billets.” She had a daughter, 
sixteen years of agé, who was in the shed at the 
time, and who is since The mother asked 
her daughter if she knew how the explosion had 
been caused. said, “‘ Yes, mother; 
a wench’s apron caught fire at the stove.” 

This witness was asked whether she ‘new there 
was a fire in the stove. She said yes; she knew 
there was when she went for the box of bullets. 

Joseph Burkitt gives evidence that his wife was 
one of those injured by the explosion, and since 
dead ; that she was sensible after the accident, and 
that she said, in reply to a question from her hus- 
band, ‘‘ It was through the stove. They had their 
clothes close to the fire, and one of their aprons be- 
came ignited.” 

William Noakes gives evidence that his wife was 
sensible after the explosion, and called him to her, 
saying, unasked, ‘‘ It was the stove, my dear.” 

John Shelley, who identified the body of his wife, 
declared that she had told him that ‘‘ the stove was 
sometimes red-hot.” 

Upon this evidence the coroner said: ‘I hope 
the gentlemen of the jury will bear in mind a par- 
ticular word used by the witness, the word red-hot ; 
it is pregnant with importance. We can’t go into 
it now, but it will be cause for future inquiry.” 

For us to make any comments _ the bearings 
of this most painful case would clearly be out of 
place at present, though we shall very probably do 
80 after the verdict of the jury has been given; but 
we may go so far as to express a hope that full in- 
quiry will be made as to whether Colonel Milward, 
R.A., visited thése works or not when at Messrs. 
Kynoch’s, and also as to how long it is since these 
stoves have been in use. Were they put up before 
or after the accident at Messrs. Kynoch’s ? 


fact, almost 


in 
It has been alleged that the stoves had only been 


in use about a week. If this be true they must 
have been started since what ought to have been a 
lesson on the dangers of the operations of charging 
cartridges. 








INDIAN ENGINEER EXAMINATION. 


Wiru the establishment of the Indian Civil En- 
gineering College at Cooper’s-hill, we were quite 
prepared for the final abandonment of the principle 
of direct appointments from this country by com- 
petitive examination, which has been in force since 
the year 1859. And, considering that a special 
course of three years’ study was necessary in order 





have power to reduce the period of 
residence in the case of all those who ma show 


. | that they possess a certain standard of q tion 


in their profession. The case of those above twenty- 





one years of age, however, has been in no way met 
by this provision, and, they could not 
justly allege any substantial ance, owing to 
the sudden discontinuance of competitive 
examinations, yet it must be ¢ that 


would suffer under a ve! ma disappointment 
in not being henceforth sho a fr an appoint- 
ment after having spent #0 tir i 
paring themselves for that - purpose. Until 
the last moment before going to 

under the impression that these last-named had no 
chance of ever entering the Indian Public Works 
Department through the o medium of direet 
appointments from this country, We are now, how- 
ever, happy to be able to inf whom it may 
concern—and we have it tg } most reliable au- 

ing 


thority—that, with the of partially meeting 
the expectations of emg ts who, under 
the arrangements hi in force, bave been en- 


deavouring to qualify thémselyes to compete for 
direct admission into the engineer establishment of 
the Public Works De ent of the Government 
of India, but who will, on the Ist of August next, 
have the limit of age at which candidates are 
eligible for admission to the Indian Civil ‘Engi. 
neering College, a special examination will be held, 
in the month of July next, of such candidates as 
may have complied with the hitherto prescribed 
conditions, and who, on the Ist of August next, 
may be between the ages of twenty and twenty-four 


With this concession, it must be admitted that 
all real and supposititious claims to consideration 
by candidates who may have been ing them- 
selves for entering the Indian Public Works De- 
partment will be fully met, and it evinces a most 


generous desire on the part of the Indian Govern- |i 


ment to avoid, as far as ible, causing any dis- 
appointment. No alteration, it is believed, will be 
made in the nature of the examination, nor in the 
qualifications for admission thereto, excepting with 
respect to the limit of age; for whilst formerly 
there was no minimum limit in this respett, none 
wili be admitted to the forthcoming examination 
who may be less than twenty years of age on the 
lst of August next. It is understood that this will 
positively be the last examination of -the kind that 


will be held in this country, all future appointments | 


being made through the Indian Civil Engineering 
College. 








Tux Gaver Question 1x New Zeatany.—The north 
island of New Zealand has adopted a gauge of 3 ft. 6 in. 
for its railways. py y+ eee eee rea 25 
island, the gauge is 6 ft. 

Tae Corpova Exursition.—Advices from Buenos A 
mention that, al h the 15th of December is the 


fixed for the publie trials of the for 
warded to the Cordova Exhibition, it is now notified that im- 
lemente arriving later will be pri and allowed 
li rights of icipati wt hing me re teeagiy ole | 
after the Exhibition in next. 

ing British exhi should i i address their 
sibations to Meews. J. M. Jchneen and Sons, of Oustio- 
street, 


Other extensive undertakings followed, and from that 
time until the great reaction of 1866, Mr, Brassey con- 
tinued pre-eminent as a contractor in England. Meanwhile 
his operations on the Continent were more extensive ; 
for the most part, the Great Western of France and the 
Paris and Rouen Railways were constructed by bim, while 
was scarcely a country in Europe in wijich he 

we 
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pursued his business upon a large and ul scale, and 
was in active work up to the date of his 
Mr. Brassey leaves behind him three sons, Mr. Thomas 


Brassey M.P. for Hastings, Mr. Henry B M.P. for 
Sandwich, and Mr. Albert Brassey. We may mention that 
Mr. J. B. Black, of Regent-street, has published an excellent 
portrait of Mr. Brassey, 





FOREIGN AND COLONIAL NOTES. 


An 8 Canal.—The Lake and 
pom np oy Aner been cut , and it is announced 
that it will a ee the largest steamers 
cleus the bane ef the = Bom 2 yp nl 

promon 0! w 
situated on the southern shore of , about mid- 
way betwzen the eastern and western and extends 


ever built at Mort’s dry dock, Balmain, was launched there 
She is 500 tons burthen. 
‘atents.—During the year ending 

80, 1870, 19,411 applications for patents were filed in the 

U Patent Office; 3374 caveats were issued, and 

160 were made for an extension of patents. In 

all, 13,622 patents were issued durin year, this number 
and designs. 1 were, further, 101 


by reason of the non- t 
of the final fee. The fees of the office last year the 
expenditure by 136,304 dollars. 

The Iron Traze— Both the iron and iron 
trades of are feeling to some extent 


American Iron _ iron of various kinds was 
made in the United States in to the extent of 1,916,641 
; the seems to have been more than doubled 
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The P Railroad.—It is reported in San Francisco that 
Mt Cah Raibeed. I s cdacd that the Conteel Pacis ‘ 
Cc J i . Itis i 
as to connect it with the Kansas Pacific Railroad. 
Coal in the Madras Presi Dr. Hunter thinks he DESIGNED BY . 
bes 8 seal at Gosty in the u of edie MR. FRANCIS VIRTUE, LIVERPOOL. 
Mr. Foote is about to ~_ the Cuddapah ae Bellary districts 
with the special object of examining the localities where coal eo 
is anid to have been seen by Dr. Hunter. 
Improvements at Montreal —A loan of 25,000 dollars is 
to be raised for permanent buildings for a provincial 
exhibition at Montreal; another of 200,000 dollars for open- 
ing and widening streets, squafes, and public places ; another 
of 250,000 dollars for paving streets or highways; and 
another of 100,000 dollars for drainage purposes. 


Intercolonial Railway —lIt is expected that the following 
sections of this undertaking will be completed next year : 
Nos. 1, 2, 5, and 8 in the province of Quebec, 80 miles in 

; Nos. 3, 6,9, and 15in New Brunswick, 79 miles; 
and Nos. 4, 7, and 12 in Nova Scotia, 73 miles, making 
al her more than 230 miles which will be finished and 

y for travel in the course of 1871. 

Telegraphy in Western Australia.— A Magnetic Telegraph 
Company has been av floated in Western Australia, | 
the s applied for having been allotted. The first section 
construéted will extend from Perth to Bunbury and thence 
to Albany, a distance of 260 miles. 

The James River.—It is announced that a contract for re- | 
moving obstructions in the James river below Richmond, 
Virginia, has been awarded to Professor Maillefort, who has 
successfully blown up rocks in the channel of the East river 
at New York. It is also stated that the Dutch Gap Canal 
will be cleared out and opened so as to transfer the channel 
of the James river to that excavation. 


Indian Railways.—The Government of Indja is said to 
have declined to sanction an estimate of 240,151 rupees for 
a survey of a proposed extension of the Great Southern of 
India Railway to Tuticorin, and has requested that the 
estimate may be revised. The engineer who is surveying the 

territory for the Mysore State Railways, bas reported 
favourably on the prospects of a line from Hassan to 
























































































Canadian Telegraphy.—Canada has now 2000 miles of 
telegraphic wire, and the number of her telegraphic offices is 
675. The wires are carried on cedar poles 26 ft. to 30 ft. 
high, these are placed 10 rods apart or 32 to the mile, and 
it is rare to find one out of the perpendicular. No. 9 English 

Jvanised wire is almost universally employed. The Grove 

attery is employed on all main circuite, except for unimpor- 
tant branch lines. The Montreal Telegraph Company has 

id an annual dividend of 10 per cent. upon a capital of 
750,000 dol. The expense of repairing Canadian telegraphs 
ia stated to have been greatly Teaneed by the substantial 
construction of the lines. It is expected that before many 
years have elapsed, a cable line will be laid through Lakes 
Huron and Superior, connecting with a land line to Red : 
river, and across the plains of the Saskatchewan. iRimeaucr. 
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We illustrate, above, a mode of working a number of hy- | of pressure. The crosshead, J, is so attached to the s 
draulic presses with but one safety valve standing apart Pa thet it may be adjusted to raise the lever, K seemodintely. pw 
commence the construction of a handsome iron truss bridge of | the pumps, and so arranged and combined with the pressure | limit of pressure required in the cylinder is attained, ao that 
great strength over the Housatonic river, about 5 miles east | gauge, that the latter is made to serve the double purpose of | the movements of the levers, K, N, were they inde pendent 
of Bridgeport. Its entire length will be 1001 ft., consisting | registering and assisting the safety valve in preventing ex- | would be as nearly synchronous as possible e ‘i . 
of two stationary spans of 190 ft. each, three stationary spans | cessive pressure. This arrangement is one which has been The automatical registration for subsequent reference of 
of 168 ft. 4 in. long each, and a draw or swing span 2U6 ft. | designed and recently patented by Mr. Francis Virtue, of the | the pressure attained at each compression of the presses is 
long. The piers will be built of stone, and of such a form | Liverpool Oil Mills, Liverpool, and its details can be best | effected by the following arrangement: A small opltahie er 
as will be best caleulated to resist large masses of floating explained by referring at once to the engravings. In these | barrel, O, is disposed opposite t ressure auge scale o . 
ice, when it breaks up and floats down the river during the | A is the check and safety valve casing cast in one, and | vertical spindle carried on a headin P deed to the 4 “— 
spring freshets. When the draw shall be opened there will | mounted on suitable framing and standing apart from the | case. The circumference of this barrel is envelo ib eae 
be a clear span on each side of 45 ft. for the passage of | pumps; B is a safety valve of the ordinary construction; | lined or marked with a ‘seale coinciding wit the aelieney 
vessels. The iron girders, one on each side, will be 22 ft. and C, C, check valves for controlling the passage of liquid | seale attached tothe gauge. To the indicator, I, of the latter 
high, and sufficiently wide apart for two tracks, with a space | in the pipes, D,D,D,D, by which all the press cylinders | an arm, R, is attached jointed at S, and provided at its e 
of 6 ft. in the clear between them. the columns, girders, communicate with the casing, A, and safety valve, B. There | tremity with a socket earrying a , encil fone T which 
and beams are to be of cast iron. The wrought-iron work is | are four tubes, D, and consequently four cylinders in the | is held by a spring in contact itt the scale-marked paper : 
to be capable of withstanding a tension strain of not less | present instance, although a greater number may be con- | the barrel. The arm, K, and pencil rise with the indi a 
than 60,000 Ib. to the inch without breaking. The floor | trolled by the same safety valve, B, if required. The pipes, | as the pressure increases ‘aadtin on the ro vert al 
beams are to consist of two heavy Phanix I-beams properly | D, all open into one main channel, E, leading to the safety | line corresponding in height with the rise of the indicator, I 
trussed. It is agreed, on the part of the contractor, that it | valve, B, into which channel the liquid under pressure in the | A permanent record of the pressure attained is thus made, 
shall not require more than two men to open or close the | cylinders rises through pipes, D, the check valve, C, bein | the paper being shifted at each compression 60 as to 
draw with ease inside of two minutes, and, in case it shall | provided to prevent the backward passage of any liguil a fresh surface to the pencil. For this urpose the ~—— 
be found on completion that more than two men shall be | through either of the tubes, D, in the corresponding cylinder | which is capable of Sine rotated on its vpindle with slight 
necessary to perform the work of opening or elosing the draw | of which the pressure is let down or which is not im action. | friction, bas attached to its base a ratchet wool U which i 
in the time prescribed, a stationary steam engine is to be — The channel, E, also communicates with a vertical pressure | acted on by a spring pawl, V, to rotate the barrel This 
vided for the motive power to turn it, and the turntable is | gauge, F (Fig. 2), by a pipe, G, conveying the liquid to the pawl, shown more clearly in the detail views, Figs. 3 and 4, 
to be so constructed that, in case - | oy thereof liable to | gauge; C! are screw plugs inserted in the holes in easing, | is connected by an universal joint to one limb ot a lever Ww. 
break or wear out by ordinary use of the draw, may be re- A, through which the valves, C, are introduced, and which are | mounted on a fixed fulerum carried on bracket, P to the 
a me without interruptin the use of the swing s The | adjusted as required to limit the rise of the valves from their | other limb of which lever a line or cord, W', is attached 
ridge, when entirely finished and declared ready for the | seats. This line passes over pulleys, W*, to a suitable projection on 
of trains over it, is to be subjected to a load of| In order to combine the action of the with that of | one of the press boxes, to which it is also connected, so that 
5000 Ib. per lineal foot, without deflecting in any part more | the safety valve to assist the latter in controlling the ure | the paw! will be operated by the lifting of the lever, W, and 
than lin. on any of the spans, and when removed all parts | in the cylinder, Mr. Virtue attaches a vertical rod, H, to the | rotate the barrel, 0, to the extent of one tooth of the ratchet 
of the bridge to resume their original age. and no greater | indicator, I, of the pressure gauge. In the gauge shown the | U, at each rise and fall of the press. X is aspring for draw- 
deflection is to occur to any part of the bridge while a train | rod, H, passes up through the centre of its spring, but with- ing back the pawl, V, by lowering the lever, ‘Ww with which 
is passing over it. The company reserves the right to select | out contact with it or with the casing of the gauge. The | it is by a screwed stem, X’, as shown. The nut 
at random pieces of wrought iron from each of the sizes and | rod, H, is surmounted by a crosshead, J, which is raised with | Z, inst which the spring bears is adjusted for re ujatin , 
forms used in the construction of the bridge, and subject the | the gauge indicator as increases. K is a lever | the throw of the pawl, V, V', sprin for keepin the 
same to a test strain of 60,000 Ib. per sectional inch. The | arm mounted on a fixed fi at L, and resting on an ad- | up against the ratchet, U. sees —_ ss 
will form a straight line across the river and level | justable support, M, on why case, with its free end : 





Prorossp Inon Barpoer oven Tue Housatonic River.— 
The New York and New Haven Railroad Company will soon 














































































It will be constructed on the north side of the pre- | over and in line with the crosshead, J. = 

sent railroad bridge, and as near as it can be without the senate “Y vetln oe yh gs ton tags gee dP 
work page Fw — The cost of the iron super- the safety-valve lever, N, which is wei as usual. New Zeatayp.—The Government of New Zealand pro- 
structure = -r i? _Including the piers and ap- | the indicator, I, is raised to a certain height, or indicates the pose the execution of some eight millons’ worth of public 
proaches, mn is ed at something pressure to which it is desired to limit the liquid in the works, chiefly railroads ; and the investment of a million and 
over $300,000, E with the exception of the draw | cyl , the head, J, which rises with it, will come in | @ half on immi i It is proposed to borrow four millions 
Fd alent my ae y the end of October, 1871, and | contact with, and raise the end of lever, K, and with it the Gating Ao tame t be provided by guarantees of in- 

swing span is to be finished within one month after the safety-valve lever, N, thus assisting to the safety valve, | terest on cost of construction and appropriation of waste 
close of navigation next year.—Scientific American. B, at the desired moment to prevent the festheas anommnelafion land, the latter dovetailing in with immigration plans also. 
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INDIAN RAILWAYS. 


Wr subjoin a indy Fundy aed De Ha 
and submitted to the Sind, and Railway 
pany, upon the proposal of Government of 

& narrow gauge for the contemplated Indus 
and the Lahore and Peshawur Railways. Our commen 
upon this report will be found on another page. 

Westminster, June 14, 1870. 

W. P. Ayprrw, é 


Dear 8ir,—1. ae to acknowledge the receipt of Mr. 
Parry's letter of the 19th May, in which he informs me that 
the Government of India propose to adopt, for 
Lahore and Peshawur Railway, and for the 
line, a gauge narrower than that of 5 ft. 6in. 
lished throughout India ; and, further, that as a consequence 
of this measure it would be to alter the present 
Sind and Punjab lines to the eiependl uw gauge. 

Mr. Parry invites my remarks on the cost and probable 
general results of these measures, which I now have the 
honour of submitting to your Board. 

2. I must confess that I feel the greatest surprise at this 


etre 


official proposal to open and disturb a question of such vital | ‘ 


importance to India as the gauge of its railways, which I 
should have supposed had ) ago 

There are now, in our Indian possessions, nearly miles 
of line, constructed or in and extending throughout 
the entire length and of that vast empire ; these are 
all, as they ought to be, on one oe eee There is 
no reasonable ground for dissatisfaction with the gauge thus 
adopted ; but whether it is, or is not, the most advantageous 
possible, the proposal to alter it in a i district is one 
the consequences of which cannot, I am convinced, have 
been duly considered by the Government. Nor, in my 
opinion, can they have sufficiently weighed the — 
whether any real advantages would be gained by pro- 
posed change. The subject of the gauge of railways is one 
on which the most ample information has been obtained by 
experience in this country; it was mooted at the first 
establishment of this means of communication ; it has been 
experimented upon for forty years, and it has been discussed, 
perhaps, more fully and more earnestly than any other branch 
of railway economy. The results of this experience and of 
this discussion all point to certain principles as conclusively 
established, but which would, it appears to me, be ignored 
and set aside if the change that is now pro were 
carried out. 

For these reasons I feel it my duty to lay my views before 
your Board, more fully than would be necessary if the pro- 
posal were one of less moment, or had emanated from a less 
high quarter. 








not fully conversant with the of railway construc- 

Sen Sa oa Seo ite appurtenances must | in any case the extra resistance from is but 

vary according to the width of the gauge. I presume such comparison with the whole power required, particularly on 

persons adopt, without thinking, the of a toad, or a gradients (which generally accompany curves 

canal, and imagine that, as these cost more when | and hy special provisions, of bogie frames and 

eae now aaa ee ee ee io persed en “ers 
may 

But this impression is so fallacious that Ij 1 Teak} tet inpectent that the yoocend propens! 
can searcel imagine tt ts te anbene ciara te tomes may have arisen the attention lately drawn to a 

to railway engineering. It must be obvious | peculiar locomotive an 
that the important elements which determine the cost of a ond prmavcenay Cems Sey t consists of 
Fe aed ares ne see gad weight of the vohiclee which are to two connected together with the fire-boxes in the 
be used upon it; and it requires little consideration to | middle ; these rest on bogie frames at each end, the wheels 
show that these have no necessary dependence on, or con-| of which are turned by two distinct sete of in the 
nexion with, the width between the rails. It is usual way. The advantages claimed for thie of engine 
with the same gauge, to use either broad or narrow, or | are that power may be obtained by it on a narrow 
heavy, vehicles; and it is equally possible to make the same | gauge, that it has great facilities for going round sharp 
class of vehicle run on either s broad or a narrow gauge. curves. 

6. A reference to the principal works of a railway will I have no hesitation, however, in saying that I cons der this 
make this clear. Take, first, the works above the line, such kind of engine inferior to an arrrangemeut which 
as cuttings, over bridges, and tunnels; it is evident the | has been long where great power is required, i.¢., by 
wid uent cost of these must be determined by | using two single tank engines coupled together 
pptnpeet elas Iopbewtury Sain and that | These may be easily designed to suit curves, and they 
it can matter nothing in this what the wheels, pred pe yah pedhency.” Fieeragruie p= of are fired and 

curlagen, 00 spp each other. Then, as to | tended much more efficiently, with much less distress to 
the bridges the line: the main elements of these | the men, particular] in hot climates ; they can be used either 
usually consist of two iron girders, the strength and cost of ex copontely 0s mag be sequised, aad either of them 
which depend om the weigee 5. be conte, and can be but | can be taken out of use, for repair or for cleaning, without 
gy pm LA, Fenda son  A gy eeny Bagge phn te 

n em! ents also, i an i single ve seen the accounts of te copstnentel, peetiemesnes 
line, a certain width is foe stability of the Fairlie engines on various in 


& pathway paged dw gow ti this 
with the same width of icle) by ing the 

» cost of the permanent way is but little affected 
@ given load, conveyed at a given speed, rails of the same 
weight must be aud the distance they azo placed apart i 
would make but little difference. The cost of land and 
stations, fencing, telegraphs, and other accessories, would be 
in any case the same. 

The cost of the rolling stock is in the same category. 
engine of the same power would cost the same, w the 
wheels were 5 ft. 6 in. or 3 ft. apart; the length of axles and 
cross framing would be somewhat more in the former case, | its 
but this would be com for by the increased difficulties 
of construction in the latter. In w and i of the 
same size and strength, the only di would be in the 
length of the axles, which would be very trivial. 

7. The fact of the cost being but slightly dependent on the 
auge was brought out strongly in the discussion on the 

eat Western system. In that case Mr. Brunel originally 
contemplated using only the same width of carriages as on 
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3. The gauge of 4 ft. 84 in., now used, as you know, in the 
greater part of England, was originally adopted by Mr. | 
Stephenson, not on account of any peculiar suitability which 
it possessed for extended railway purposes, but from the fact 
of its being already established on local lines, with which the | 
first important railways were to be put in communication. | 
Mr. Brunel, at an early period, conceived the idea, that by | 
increasing the width between the wheels of the engines and | 
carriages, certain important mechanical advantages might 
be obtained, and this led to the establishment of the 7 ft., or 
“ broad gauge” in the western districts of England. It was 
urged against this measure at the time, that the break of 
gauge, in places where the broad lines met the narrow, 
would be a serious evil, but this was treated lightly, and did 
not prevent the measure being carried into operation. 

The working of the broad gauge was considered so satis- 
factory by its advocates, that some years later it was extended | 
by the Great Western Company, at enormous expense, 
northwards into the centre of England, but as more experience 
relative to the effects of the break of gauge, came to be 
obtained the obstacles and inconveniences it offered to the | 
traflic, were found to be of such magnitude, that the broad | 
gauge, throughout these districts, had to be abandoned, and 
the whole of the lines relaid, on the usual gauge of the | 
country. At present the broad gauge only existe, therefore, 
in its original territory, and even there, it is not improbable 
that the evils of the exceptional state of things may ultimately 
lead to the gauge being assimilated to that of the country 
generally. 

4. It is very important, however, to bear in mind, that the 
abandonment of the broad gauge has not been from any 
defects or disadvantages inherent in the system itself; it has 
arisen entirely from the fact of the gauge differing from that 
of the surrounding districts. It was impossible, if traffic 
was to be conveniently interchanged, that the two gauges 
could exist together; and, as the narrower and more general 
one was found to be fully equal to the wants of the country, 
this prevailed, to the exclusion of the other. 

In many countries where it was possible to introduce 
altogether a new gauge, a wider one than the ordinary 
English line has been ¢ n, a8, for example, in Ireland, in 
Russia, in Spain, in Australia,* in Canada, and elsewhere. 

This plan has been followed in India, with what I believe 
to be a wise judgment ; it has been extensively tried, it has 
answered well, and I am not aware that any reasonable 
objection has been alleged against it. 

I now proceed to the more immediate object of Mr. Parry’s 
letter, and will remark, first, on the general comparison 
between the present and narrower chiefly as regards 
the cost ; and, secondly, on the 
would attend the introduction of an exceptional gauge in the 
case pro 


Canwrel Coogan between the Present and Narrower 
auges, particularly as regards the Cost. 
5. There is, no doubt, a popular impression among persons 


* My attention has lately been called to the provision of 
rolling stock for an extension of one of the Victorian rail- 
ways, and the question now arises, what is to be done when 
it comes in contact with the lines in other i i 








disadvantages that | 22 


the narrow gauge—placing the bodies entirely between the it also provides (which a narrower does not) for 
wheels — but he ioe thought it cupelleas to return at any time to the full capabilities of the line, 
advantage of the broader base to use wider vehicles; and | both as and speed, when increased traffic may 


for this and other reasons the width of the land and works 
was considerably increased ; but even under this condition 
the cost of the line was only increased by about 7 or 8 per 
cent. 

8. In fact, the cost of a line is measured, not by the auge, 
but by the quantity of traffic and the speed at which that 
traffic is required to be carried. 

Ifon any given line the traffic is small, and a low speed 
eh suffice, there is fay ow whatever in designing 
lighter engines, smal ighter carriages and wagons, 
lighter salle, an ighter and less expensive work generally, 
by which means cost of aline may be reduced to a 
minimum, without making the fatal mistake of altering the 
gauge. 

This fact is in accordance with experience in this country. 
In the early days of railways, when the Liverpool and Man- Il 
chester line was constructed, the rails, engines, and carriages | : 
were light, according to the ideas then entertained of the On the Effects that would probably follow from the 
probable traffic ; the rails were 30 dr 40 Ib. to the yard, and introduction of an Exceptional Gange. 
the engines were under 10 tons weight. It was only as the} 14. I understand the to be, that, as a necessary 
traffic and speed increased, that these provisions necessarily | sequel to the formation of the New Peshawur and Indus 
became more expensive ; the e remained always the | Valley lines on the narrow gauge, the communication should 
same. It is true that the cost of that and other early lines | be made com . 
was great, but the outlay was due to the expensive character | This would involve the alteration of the Sind and Punjab 
of the works, with which the mere transverse width apart of | Railways already 820 miles i 
the wheels of the vehicles had nothing to do. length, i 

9. In the published despatches on railway extension in pent new gauge and the railways of the whole of the rest 

of a 


would be folly to give up; with a narrow panes, such as 
8 ft. or 3 ft. in., there would only result w I 

an ¢ i toy-line ; the restricted fundamental dimen- 
sions of which would be for ever a bar to the or 
development which future circumstances might Sapien. 





India, it seems to be assumed, throughout, that a reduction 
of gauge is essential to, and identical with, a reduction of 
cost ; but no kind of reasoning or proof is iven to support | to the cost of the 


such an assumption. Moreover, in to the incon- | sion of the new rolling stock; the military use of the rail 
veniences of the break, the arguments are reproduced which | ways; and the commercial traffic of the district. i 
were urged in the earliest agitation of the question ; such for ill tuo cash & those oubeste in ender: 

example as the statement the change of vehicle for 15. As to the cost of altering the Sind and Punjab 
was only equivalent to the cost of transport over 10 of | Railways, it would be. difficult under any circumstances to 
railway. It ought to have been borne in mind that when make any accurate estimate of the cost, in India, of such an 
the break was put to the test of in the hands of | operation; I would rather refer to a known ease in England, 
the same Se ny and under the most favourable citoum- namely, that of the Kastern Counties Railway, which, some 
stances possible, all these arguments were disproved, and the | years after its first formation, ray mperebypbied ys 
result wag the total abandonment of a for the estab- | on which it was constructed, to ordinary gauge of 


the 
lishing of which millions of money had expended. country, 
10. The uestion of the possibility of constructing cheap This alteration cost about 5001. per mile of double line. 





provinces, which. 
? The evil will be of considerable 
magnitude and is creating much anxiety. 


railways in districts where traffic will not warrant alarge| The Bind and Punjab ang lege single, but there 
outlay, is by no means to India. Such railways are ave. any pening sees Snaps, , and, the 
now required in England, and I may mention a case where | greater of skilled labour in India, I should estimate the 
one of our largest com has lately constructed a line | cost of taking up and relaying the line at between 3001. and 
miles long, to accommodate a very poor dibtrict, at the | 400/ per 
smallest possible outlay. They have used especially light} But the change would involve much more than this. In 
rails, and specially light engines; and all the arrarigements | the Eastern Counties case the double way gave the facilit 
have been of the cheapest character ; and the cost of ae oe oe ee traffic, while 
the line, ineluding land, has been kept down to a | the other was being altered. But on the Indian lines this 
little over 40001. per mile. In another line 8 miles long, it | could not be done ; and consequently either the traffic must 
pvr apres Bownpiar om 7 still farther; but in none | be entirely for a time, or a temporary line must 
of such cases any railway authorities in England dream | be or some provision, external to the 
that it was necessary to reduce the gauge. railway, must be made for conveying the passengers and 
11. There is an impression that a narrow gauge is more | goons. 
tee Plaine of atin te id a al be of 80 toment, in pediment wy teow wd mga y einondniget wo 
considered of 
1 Fe ae "af tho atcion would be oo, it cannot be 
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namely, that of the 
entirely anew, at a very heavy 


is adopted, must be pro 
cost. 

Of course it may be said that the old broad gauge stock 
may be sold to the other Indian Compani t I beliove 
such a forced sale could only be effi at a considerable 
sacrifice ; and there would the cost of —ss the 
whole of the Sind railway stock either by the Indus 
Navigation, and in trucks ps Moe the Punjab Railway (then 
narrow ) to Lahore, or else of sending it by sea to the 
ports of some of the other Indian railways. cost of 
this transfer I am quite unable to determine, but the sacrifice 
would probably amount to 25 per cent. on the value of the 
vehicles. 

Then the quantity of narrow gauge stock to be provided 
would be very much larger than of broad gauge. 

Under the present system, a slight addition to your 


sent stock (say perhaps to the amount of 100,000/.) would | poi 


enable you to work the Indus Valley line in conjunction 
with those you already have; and this remark would also 
apply in some degree to the Peshawur section. Further, 
you would have the full advantage of an interchange of stock 
with the other Indian lines, which would give you a partici. 
pation, on fair terms, in the use of the vast numbers and 
great variety ofvehicles provided by the large apmpanies, 
and which would find their way, under clearing ho’ ar- 
rangements, to your system. 

But if the exceptional gauge is adopted, you will be shut 
out from all these facilities of interchange, and will be obliged 
to stock fully the whole of the altered lines, providing ex- 
pressly every vehicle that can possibly be required upon 
them. ; 

And as this provision must be made, not for ordinary traffic 
only, but fully to meet an extraordinary emergency that 
may arise (a case I shall have to speak of more fully here- 


after) the cost of this will be very serious. 

It is beyond my power to estimate all this cost with any 
pretension to accuracy, but adding this outlay to the other 
expenses of the measure, I believe it would not be safe to 


estimate the whole cost, including loss of interest and all 
other consequences attending so great a change, at less than 
a million sterling. 

18. But there is a view of the matter more important than 
the question of the waste of a million of money. Have the 
Indian Government, in proposing this change, considered 
the effect it may have on the military operations of the Indian 
Empire ? 

Ihave the advantage of belonging to the Engineer and 
Railway Volunteer Staff Corps, to whom the military au- 
thorities in this country are in the habit of committing the 
consideration of large questions, involving the use of rail- 
ways for warlike purposes, and the information I have thus 
obtained bears materially on the subject now in hand. 

I may, I believe, take it for granted that in the construction 
of the Peshawur line, and its junction with the port of 
Kurrachee, military designs take a prominent part, and that 
much stress will be laid on the facilities that railway com- 
munication would afford for moving large masses of troops, 
and for concentrating them in particular districts, in the 


quickest be mee time. 

Now, I do not hesitate to give a positive opinion that these 
objects would be tly endangered, if not wholly defeated, 
by & ares unas of gauge. 

19. In the first place, the quantity of narrow gauge stock 
necessary to be provided for this purpose (if it is to be 
effectually carried out) would be something enormous, and 
exceeding, many times over, what even the most liberal 
estimate would allow to these lines on ordinary grounds. We 
have found, by our Staff Corps investigations, that even in 
England a length of train exceeding half a mile, comprising 
about 200 vehicles, is required for moving every 1000 men of 
an army with their warlike artillery, ammunition, 
horses, and so on. This would be much exceeded, probably 
doubled, in India; and as, om a single line, the return of 
vehicles, to be used over and over again, would be a source 
of great delay, it will be obvious, that if promptness of action 
is to be attained, the provision must be very large indeed. 
And, moreover, all this enormous stock must always be main- 
tained in good condition, and in a state for prompt use, 
although only a small portion of it would be required for 
ordinary traffic. It would amount, in fact, to the addition 
of a new expensive element to the standing army, useless in 
peace, but requiring to be kept always ready for war. 

By retaining the present gauge, all this difficulty would 
vanish, inasmuch as, at any moment, the whole of the rail- 
ways of India could be laid under contribution, and could 
send their stock in any quantity, in a few hours, to the point 
where the emergency arose. 


stock, 
ae 
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See solidated, will more than absorb any saving due to a reduc- 


ion. 
I tabs tried to imagine how, by miles of double sidings and 


migh 
myself that the solution of the problem would be ible in 
reasonable time. I eannot, therefore, avoid the con- 
clusion that such a break would of itself much diminish the 
oe that railway transport would offer in a military 
int of view. 


21. The effect of the alterations of gauge on the com- 
mercial interests of your combined lines, would, independently 
of the waste of money and increased outlay of capital, be 
highly judicial. 

e know by experience that the transfer of goods from 
one gauge to another is so intolerable an evil that it will only 
be submitted to under urgent necessity. If, therefore, a 
break took place at Lahore it would effect a complete separa- 
tion of the traffic—all westward of the break would connect 
itself with Kurrachee, but all eastward of it would certainly 

refer the longer route through Delhi to the ports of other 
Todian railways. Thus the great advantages of the amalga- 
mation recently secured to you would be toa large extent 
destroyed by the re-division of your system into two 
incapable by their difference of gauge, of being worked to- 

ther. 

Yen Sind lines and port would be shut out from a great 
deal of traffic coming from the east, including a portion which 
is absolutely under your own control, namely, that on the 
Delhi line, which is the most productive of the whole. In fact 
by this measure the western portion of your territory would 
become commercially disunited, not only from your own 
eastern district, but also from the whole of the rest of India. 

22. In conclusion, I cannot but view with dismay this 
startling and unprecedented proposal. It sets at nought the 
most positive results of all our vast railway experience ; it is 
unjustified by any reasonable prospects of advantage ; it is 
only supported by fallacious and long exploded arguments ; 
it involves an immense and wanton sacrifice of money ; it 
might produce the most disastrous effect on the military 
interests of the country ; it would interfere seriously with the 
commercial traffic, and it would be attended with a large and 
certain loss to the system over which you preside. 

I cannot but hope, therefore, that you will make such 
strong representations against it to the Indian Government 
as will induce them to re-consider the matter, or at least to 
take upon it the sense of those whose judgment and experience 
in railway engineering and railway economy qualify them to 
give authoritative opinions on a matter of such vital impor- 
tance to the welfare of our Indian Empire. 

I am, dear Sir, yours faithfully, 

(Signed) Gro. P. Broper. 


PostscRIPt.—Since writing the above I have received the 
copy of the railway despatch trom the Government of India 
to the Secretary of State, dated 17th May, 1870, which gives 
some expianations of the views of Government in proposing 
the change of gauge. I have had very little time to consider 
this document, but I believe much of it will have been antici- 
pated in my former remarks. 

I perceive that the subject of the adoption of a narrow 
gauge is treated of in a separate despatch, in which, no doubt, 

principal ar, ts that have led to the proposal will 
have been I would suggest that if this document is 
of a nature to be communi to you, it would be ver 
desirable to obtain a copy, and I be glad to give it full 
and careful consideration ; meanwhile 1 can only deal with 
x 4 I find sh document — me. ae 

paragraph 2, the reason whi as apparently to 

this proposal is stated to be that, “beyond Jhelum the 
country is extremely difficult, and the improvements and 
diversions of the Trunk-road requisite to admit of rails being 
laid upon it must entail a Soery cepenst, eee will be re- 
duced, the narrower the gauge, the sharper the curves 
adopted. In brief, the country is such as to indicate dis- 
tinet -Bhveoe4 gauge for the 170 miles between Jhelum 
and Peshawur.” 


This, however, is so vague, that I fail to draw from it any 


precise ground for the preference ; the only point I can iden- 
wg oi fe ap oe of the curves. 
ut I have already all to this point in the above re- 


eaartglay vhs ton Wy be gbag wrmnad are too hasty in 
ground, so important a change is 
The that a narrow gauge is indicated 


t be effected, but I cannot satisfy | the sole reason for the 


amount necessary for troops on an emergency, it may as well 


the Jhelum and Peshawur line, would give 60901. per mile 
for improving it, an amount which, in addition to the sum 
already estimated for the narrow gauge would probably 
adapt it to the use of the ordinary stock of the Indian lines, 
and so free it from the great and admitted evil of an excep- 
tional gauge and stock. 

There are other alternatives for meeting the difficulty ; but 
it appears to me unn to into these, until the 
country between Jhelum Peshawur has been so tho- 
roughly examined as to show whether the above suggestion 
is practicable, in whieh case the authorities would be relieved 
from the necessity of prejudicing the commercial value and 
utility of the whole of your system, in order to adapt it to 
the peculiar and exceptional circumstance of 170 miles of 
military line. * G. P. B. 

24, Great George-street, Westminster, 8.W., July 6, 1870. 
W. P. Anprew, " 

Dear Sir,—In the ipt to my letter to you of the 
14th June, on the subject of the Fag mows change of gaugo 
on the Peshawur line, I quoted opinions ex by 
the Government of India, that beyond Jhelum the country 
was exceedingly gifficult, and that “ in brief, the country was 
such as to indicate distinctly a narrow gauge for the 170 
miles between Jhelum and Peshawur.” 

Since writing that letter I have obtained further infor- 
mation from trustworthy sources, as to the nature of the 
country. I learn that of the 270 miles from Lahore to 
Peshawur the first 190 miles are perfectly easy, and that of 
the remaining 170 miles, there are but about 30 miles only 
which present any serious difficulty. 

Further, I understand that in y ae 30 miles by carefully 
selecting the most favourable line, a railway may be obtained 
which will not involve steeper gradients than 1 in 100, nor 
sharper curves than of 20 chains radius, and therefore if this 
course be adopted, no doubt or question ought to arise as to 
the applicability of the present gauge. 

But the Government, it appears, instead of selecting the 
best line, prefer to carry the railway along the less favourable 
route followed by the present Trunk-road requiring gradients 
of 1 in 40, and curves of somewhat less than 10 chains radius, 
and the conclusion is forced upon me that the Government, 
upon such a narrow and insecure basis as the assumed exi- 
gencies of only 30 out of 270 miles of country, and of the 
already located but unbridged Trunk-road, seek to justify a 
foregone conclusion, which, by the introduction of a change 
of gauge, will inflict, so long as it is permitted to last, an 
irreparable injury to your railway system. 

It is obvious, therefore, that a railway can be made through 
these 30 miles of country, which will admit of being used by 
the ordinary rolling stock of India, that any extra expense 
within this limited area to accomplish this object will be 
of small moment when spread over the remaining 240 miles, 
and, finally, that every argument for forcing upon your 
company the alteration of some 300 miles of existing line, 
derived from the circumstances of the Peshawur line, has 
entirely failed. 





I am, dear Sir, yours faithfully, 
(Signed) Geo. P, Bipper. 
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<= PRINCE os span MEMORIAL. 
REMARKABLE structure is ually approachin 
completion after having been for a than m4 
years carefully shielded -from the public eye. It 
is the national memorial to the Prince Consort, 
now in course of erection in Hyde-park, near 
the site of the Great Exhibition of 1851, and to 
the northward of the Albert Hall of Arts and 
Sciences. And the structure is remarkable in more 
respects than one. It is remarkable—or will be 
wher finished—for poses. cost one hundred and 
tw: ity-six thousand pounds or more, and for having 
had the seatbelt the country engaged upon it 
without.the: {ike 

results, con Py) eee and money expended 
upon it. And if it hot—or will nes bata dialing 
of beauty,” it will at least be gaudy, so heavily be- 
daubed and beplastered is it with gold and colour. 
It has—we regret.to ssy-a wretchedly ornate and 
meretricious appearance, It is gold here, gold there, 
and gold everywhere, so that we were never before 
so foreibly reminded of Kilmansegg and her 

Gold! t H ! 
¢ , a and cold, 

graven, hammered, and rolled. 

To some these remarks may appear extraordinary, 
and their correetness succtiaaliite, whilst to some 
others they will doubtless unpalatable ; but 
they are perfectly i as we shall sho 
before we —— sana however, to establish 
our position, it wi necessary, first, to describe 
the memorial, which we shall do somewhat in detail 
having re spent some time at this mi 
shrine of art, the*Ornamentations of which are being 
elaborated by such an array of talented artists as 
surely never before concentrated their efforts upon 
an object covering so small an area as does this 
monument, 

The memorial has been so long in hand that it is 
possible many of our readers may have forgotten 
the circumstances which ushered it into existence, 
whilst many others may never have heard of them. 
For the edification of such we will here briefly refer 
to the initiation of this monument. Soon after the 
decease of the Prince Consort @ public subscription 
was set on foot for the purpose of erecting a 
national memorial to his . It was arranged 
from the first that the Queen should decide as to 
what form the memorial should take, and when a 
sum of more than 62,0004 had been subscribed by 
the public, Her Majesty appointed a committee to 
advise her on the mode in which the funds should 
be applied. This committee consisted of the Ear] 
of Derby, the Earl of Clarendon, Sir Charles East- 
lake, and Sir William Cubitt, during whose 
mayoralty the subscription was commenced. None 
of these members, however, have lived to see the 
completion of the memorial. It was at first re- 
commended that the monment should consist of 
an obelisk decorated with sculpture, but practical 
difficulties interfered with the carrying out of this 
idea. The committee then consulted several lead- 
ing architects, and obtained designs from them 
which they submitted to the Queen, Her Majesty 
ultimately selecting one which had been pre 
by Mr. Gilbert Scott, R.A., and which is now being 
carried out by him. It was found, however, that a 
great deal more money than had been subscribed 
was required to carry out this design in a proper 
manner, so Parliament was applied to, and a sum of 
50,000/. was voted to make up the deficiency, the 
Queen herself subscribing 14,000/., thus bringing 
up the amount to 126,000/. and more. The money 
was invested by the Queen in trustees, an execu- 
tive committee was appointed to superintend the 
expenditure, the contract for the erection of the 
structure was let to Mr. John Kelk, and the work 
of construction was commenced on the 13th of 
May, 1864. 

The structure is Gothic in style, as might be 
expected in a design by Mr. Scott, and it is about 
180 ft. in height. The general arrangement is that 
of a shrine, surmounted by a spire, and approached 
by flights of steps, a sedent statue of the Prince 
looking southward being placed within the shrine. 
The four sides of the structure co nd to the 
four points of the compass, and are flanked by 
flights of steps, the last of each flight on the 
east, north, and west sides being 134 ft. in length. 
On the south side the ground falls towards the 
Kensington-road, which necessitates an extra double 
flight of steps, the foot of which is 200 ft. in width. 
The steps are carried on 340 brick arches, which 
form three corridors on each side of the central 
mass of solid foundation, This core, on which the 





uetion of anything adequate in 








the west sculptors. A departure from modern 
practice is here found in the circumstance that 
marble is being in se a temporary 


studio being fo: po Bink rant Above 
these figures runs a corn granite. 
On the outer end of each of the four wings which 


each group is a lar 
tons, and wro 


columns, eig ustered 2. omg around a 
granite core, and one stands out the reut by 
itself. The eight columns rise to a height of 20 ft., 
being encircled by a metal band at a height of 7 ft. 
6in. from their bases, at which heigh 

column terminates. Each of these four 
columns will bear on its capital a bronze statue § ft, 
high—three of these fi are already in 

They will represent, when. completed, the sciences 


: 


of Geometry, Chemistry, Geology, and Astronomy, | c i 


and will overlook, in this relative order, the groups 
of Engineering, Manufactures, Agriculture, and 
Commerce. The columns are all of poli granite, 
large and small columns alternating, the former 
being 2 ft. in diameter, and the latter 9 in. 
capitals of each group are at an elevation of 50 ft. 
from the and are combined in one block of 
grit stone from Darley Dale, near Matlock, weigh- 
ing 1] tons, fixed in place. These capitals are com- 
pletely sheathed in gold, the decorative portions of 
the Portland stone throughout the monument bei 
likewise more or less overlaid with the precious 
metal, The pedestal on which the statue of the 
Prince will be placed stands within the 

space, the an 
groups of columns. The base is of grey and Irish 
granite and red Ross of Mull, the body being formed 
of white Carrara marble —* sane 

nn Oo eee of ipal = Prince, to- 
gether wi princi orders knighthood 
with which the Prince was invested. The 
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direetly above the gables, consists of pilasters, 
columns, arches, and spandrils, with four lions 
one at each angle, this portion comes a rich 


Faith, H and 
ion ee, the four moral virtues, Pru- 
dence, Forti Justice, and Temperance. 

The whole 
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and is otherwise highly decorated in keeping with 
the remainder of the structure. The gilt decora- 
tions have been rendered as durable as possible, both 
on metal and stone. ‘The metal is prepared by four 
coats of paint, laid on sparingly, and over this is 
a coat of gold size, upon which the gold leaf is laid. 
The stone is treated in the same way, with the ex- 
ception that it has a priming of oil. About 250,000 
leaves of gold have hoon used upon the memorial, 
or nearly sufficient to cover an area of half an acre. 
The leaf, however, is double the usual thickness, 
whieh renders it equal to an acre of ordinary gold 
leaf. When completed the memorial will be im- | 
mediately surrounded by a low metal railing placed 
about 6 ft. from the sculptured podium to protect it 
from the barbarisms which sticks, umbrellas, knives, 
and pencils, may be expected to inflict upon it. At 
the foot of the steps will be another railing of 
moderate height, with gates which will be closed at 
night. The surrounding ground space will be laid 
out ornamentally, so as to correspond with the ad- 
jacent park and gardens. 

It is believed by some, and hoped by others, that 
this remarkable work of art will be completed by 
next May. Althou »+ on a recent visit we found it | 








_—— 


~~ to justify the expectation that a date much | the foot of the memorial will be produced by the 
ater than that proposed will have to be fixed for | following artists: Europe, by Mr. Patrick Mac- 
the ceremony ol eangmmiaien. It will be seen from | dowell, R.A.; Asia, by Mr. J. H. Foley, R.A. ; 
what we have said, that only one out of the four | Africa, by Mr. Theed; and America, by Mr. John 
principal groups of sculpture at the outer angles of | Bell. Mr. J. P. Philip is the artist for the sculp- 
the edifice is finished. The marble for one group, | tures on the west and north sides of the podium ; 
we believe, has not yet even arrived in this country. | those on the south and east sides being by Mr. H. 


| being carried on slowly, but o 


There also remains much of the sculptured work on | 
l of the statue | 
The work is | 


the podium to be cut, whilst the m 
of the Prince is not yet completed. 
prone no such thing 
as haste could be for one moment thought of or tole- 
rated in an edifice which is to form a “ triamph of 
art,” and over which nearly 130,000/. has to be spent. 
Besides, art is long. And here it may be as well 
to mention the names of those to whom the produc- 
tion of this “triumph of art” has been intrusted. 
We have already mentioned that the memorial was 
designed by Mr. Gilbert Scott, and is being carried 
out under his superintendence. The statue of the 


Prince was originally commenced by Baron Maro- | 


chetti, but his death occurred before he had com- 
leted the model. It was then transferred to Mr. 
. H. Foley, R.A., who is trying the effect of his 
model ix situ, in order to secure a proper effect from 


Armstead. The marble groups on the wings of the 
podium have been executed as follows: Manufac- 
tures, by Mr. H. Weekes, R.A.; Agriculture, by 
| Mr. W. Calder Marshall, R.A. ; Commerce, by Mr. 
T. Thornycroft ; and Engineering, by Mr. J. Law- 
lor. The bronze statues of Astronomy, Chemistry, 
Geometry, and Geology, are divided between Mr. 
Arn and Mr. Philip, each executing two. Mr 
| Armstead also has the bronze statues of Rhetoric 
‘and Medicine, and Mr. Philip those of Philosophy 
| and Physiology. The mosaics in the tympanum of 
| the pi my m in the spandrils of the arches, were 
| designed by Mr. J. R. Clayton, and executed by 
Messrs. viati, at Venice. Mr. Kelk is the con- 
tractor, Mr. Coad the clerk of the works, and Mr. 
W. Cross the manager, to every one of whom is 
| due the fullest credit for the manner in which each 


| has executed his portion of the work. 


i 


in a very advanced state, it was sufficiently incom- | all points of view. ‘The four groups of sculptureat | Let us now, as briefly as possible, proceed to jus- 
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tify our opening remarks, if, indeed, the foregoing | 
description has not most completely done so for us. | 
In the first place we have one or two exceptions to 
take to Mr. Scott's design. In its general concep- | 
tion it is evidently founded on a Baldaguin or | 
Baldachino, in the church of St. Paul at Rome, an 
early Christian basilica. 

This altar shrine, however, is insignificant as com; 
pared with the Hyde Park memorial, the former | 
being only some 16 ft. high, whilst the latter is 
about 180 ft. ~The idea, however, pre-existed in 
the Baldaquin at St. Paul's, and is also to be found 
embodied to some extent in the tombs of the 
Sealigeri at Verona. The memorial, therefore, is 
not an original conception, but has its prototype, | 
although Mr. Scott has elaborated the detailsin the 
style of the thirteenth century. One fault of the 
memorial, however, is that it is too much spread at 
the base, especially on the south or principal side, 
where there are extra steps on account of the fall | 
of the ground. The main pinnacle, too, where it 
rises from the gables is too much contracted in 


| appearance 


| girders. 
| functions they would inevitably be brought down 
| by the superstructure, and the only way 


| which answers its 
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area, and at that point it sits badly, and has a r 
An engineering question is involved 


| in the intreduction of the girders used to tie in the 


arches. It is clear that the arches are not acting as 
such, or they would not require to be braced by the 
But if they had to perform their proper 


prevent- 
ing it would be to run up flying buttresses inst 
each group of clustered columns at the angles of 
the structure. Of course this would be inadmiasible 
here, so a girder is resorted to as an expedient, and 
urpose, leaving, however, the 
construetive anomaly of an arch appearing to be 
doing work which a glance suffices to show to the 


| professional mind it could never perform as it at 


present stands. ‘ 

Turning to the decorative feature of the struc- 
ture, we object entirely to the character of the 
prevailing materials employed, as unsuited to our 
climate, and as being inconsistent as a whole. The 
gold already presents a tarnished appearance, and 
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3 


the uncompromisingly plain ite below 
Then, the states of the Prince is to be gilt, Now, 
it is the crowning point of all that lies outspread 


beneath it ; lines drawn over the tops of the lower 
and second groups of stat intersect each other 
in the centre of the shrine, just over the Prince's 
head. So far then its gilding would be appropriate, 
provided the shrine itself were not ornamented in 
the same way. But we have the whole of the 
structure above the Prince gorgeously illuminated— 
the shrine even more highly decorated than. the 
object enshrined! G taste we should have 
thought would have kept down the enrichments of 
the coffer when displayed tc the detriment of the 
contents. But all is done that can be to briag in 
the decorative aid of gold, and a great deal more of 
this metal than should have been used has been 
crowded on almost indiscriminately, in the sovereign 
name of art. 

We suppose there is no help for it now, but we 
wonder much that such a huge mistake should have 
been begun, continued, and ended, and that little 
or nothiag should have been said about it, except 
in its praise. We protest against the whole thing as 
a ‘“‘ triumph of art’ in the name of art itself, which is 
insulted by this attempt to foist an incongruous masa 
upon the nation in its name. And if even it were 
pure art—which it is possible each separate detail 
may be when separate——what earthly pu does all 
this great mr we serve? ‘To educate the people in 

art” is the answer of some of its supporters, who, 
owever, admit that to be seen to perfection, its de- 
tails must be studied with an opera glass! Inasmuch 
as opera glasses are not very likely adjunets of “ the 
oo ol in general, they are not likely to be very 
ighly educated by the memorial. We are far from 
pre i @ monument to one who helped to develop 
art science in this country so much, but we 
should decidedly have preferred one which embodied 
utility and elegance, rather than one in which use- 
lesaness and gorgeousness equally prevail, 








THE GATLING GUN. 

Dvunine the past five months a considerable amount of 
attention has been given by the War Office authorities to 
weapons of the mitrailleur class, several series of exhaustive 
experiments having been carried out at Shoeburyness in 
order to ascertain their capabilities. These experiments 
were comparative, and in the commencement were confined to 
the Fosberry mitrailleur, which is the Montigny weapon im- 
proved by Major Fosberry, a muzzle-loading 9-pounder, and 
a breech-loading 12-pounder field gun. This was in the 
beginning of August last; at the end of that month the 
comparison was extended to the Snider and the Martini- 
Henry rifles. At this date another candidate for the 
honour of committing the greatest amount of slaughter in 
the shortest time put in an appearance at Shoeburynessand at 
once entered the lists. This was the Gatling battery gun, 
the invention of Dr. Richard J. Gatling of Indianapolis, 
U.S. It was fired in competition with the mitrailleur, the 
field guns, and the rifles, and although last on the list of 
entries, it stands first on the list of results. The details of 
all the experiments which were publicly made have already 
been given by us, and will be found at pages, 140, 164, and 
801 of the present volume. There were, however, other 
experiments carried out by the committee appointed for 
that purpose, and of which Colonel Wray, C.B., R.E., is the 
president. The whole series of trials form the subject of 
an elaborate report which has been made by the committee 
to the War Office, and which document is at present under 
the consideration of the Secretary of State for War, the 
Commander-in-Chief, and the Lords of the Admiralty. 

Pending the publication of this report nothing is abso- 
lutely known as to which weapon the committee recommend 
for adoption in the service. We have, however, every 
reason to believe that the Gatling gun has been recom- 
mended, inasmuch as twelve of these guns have been or- 
dered to be made and iceued to the troops for trial, in order 





to confirm the experiments which have aircady been carried 
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out at Shoeburyness. These guns are now being made at the 
Eiswick Works ; Sir William Amstrong and Co. being the 
manufacturers for, and the present representatives of, the 
Gatling Gun Company, in England. That Colonel Wray’s 
committee should recommend this gun in preference to the 
mitrailleur would only be a natural consequence of the 
results of the experiments made by them, and of the general 
superiority of the Gatling weapon. The ultimate results 
of the practice made under the committee and detailed 
in their report, are within our knowledge, and we there- 
fore append a summery of them. The expenditure of 
ammunition and the sumber of hits made by the four 
heavier weapons are as follows: The Gatling gun firing 
4921b. of ammunition scored 2803 hits; the Fosberry 
mitrailleur with 472 1b. scored 1708 hits; the 12-pounder 
gun with 1232.5 Ib. scored 2286 hits; and the 9-pounder 
gun with 1013 Ib. scored 2207 hits. A comparison of the 
effects produced and the ammunition expended by each 
weapon as shown by the above figures unquestionably gives 
the superiority to the Gatling gun, and upon these grounds 
we may fairly assume that the committee have recommended 
this weapon. But there are many other considerations of 
equal and perhaps greater importance than the results of 
target practice, which have to be taken inte account, and it 
would be unwise to assume that the Gatling gun has been 
recommended solely because it bas made the greatest 
number of hits, from our knowledge, however, of this 
weapon, and of its ability to stand the rough and ready 
tests incident to actual warfare—which it did stand daring 
the American war—and from a comparison of the constrec- 
tion of the two machine guns, we may reasonably expect 
the Gatling gun to occupy that position which at the first 
it appeared probable the mitrailleur would take. 

The Gatling battery gun is Bo new weapon, its constrac- 
tion having been well known—and its name still better— 
in this country for some years past. It is indeed perfectly 
clear that the Gatling gun is the parent of the French and 
other mitrailleuars. At any rate its date is antecedent to 
them, and in our opinion it was the first gun of its kind, 
and the prototype of all that have succeded it, gor the 
following reasons: The first Gatling gun was made in 
1862, and was pu!licly exhibited in Indianapolis, Cincinnati, 
and Washington, general descriptions of it being published 


in the American and European papers. In the following | 


year Dr. Gatling sent a letter of particulars to the French 
Government through Major Maldon of the French Artillery 
Committee. The Emperor desired the major to obtain 
further details which Dr. Gatling supplied, at the same 
time offering bis guns for sale, which offer, however, was 
declined, Subsequent to this we had the mitraiJleur 
making its appearance in France, in Belgium, in Prassia, 
and in Austria. As the mitrailleur is upon the same 


principle as the Gatling gun, in so far as thet it consists of 
a number of barrels grouped together and an equal number 
of locks, cireumstances point strongly to the Gatling gun as 


the original weapon. This gun was described and illustrated 
by us in detail at page 270 of our third volame, just at 
which time (March, 1867,) it had been under trial at 
Shoeburyness. Since that time, however, several improve- 
ments have been introduced which render it much more 
efficient and effective. We shall, therefore, here describe 
the weapon as we found it at Shoeburyness, indicating 
and illustrating the alterations that have recently been 
made in its details. 

A general idea of the Gatling battery gun will be ob- 
tained from the perspective view, which we have engraved 
from a photograph of the gun, kindly placed at our disposal 
by General Adye, C.B.. RA. The gun consists of a set of 
ten barrels in combination with a grooved cartridge carrier 
and a lock cylinder, these parts being all rigidly secured to a 
central longitudinal shaft. The grooves in the carrier, the 
hules in the lock cylinder, and the barrels all correspond in 
number. Each barrel is furnished with a lock, which works 
in a chamber formed in the lock cylinder on a line with 
the axis of the barrels. The lock cylindegis surrounded 
by an outer casing, connected to a framing which is carried 
along both sides and acrovs the front of the gun, the latter 
part carrying the fore-sight. There is a vertical transverse 
partition in the casing, into which the main shaft, which 
carries the lock cylinder, carrier, and barrels, is journaled. 
At its front end this shaft is also journaled in the front part 
of the framing. On the rear end of the main shaft is fixed 
the revolving vear, which is worked by a handle on the right 
side of the breech chamber. The rear of the chamber in 
which this gear is placed is closed in by a cascable plate, 
having an opening through which the locks can be with 
drawn and replaced when necessary. The opening is closed 
by a plug, of special construction, attached to the piece 
Ly achain. In front of the breech casing, and hinged to 
the frame, is a curved plate, which partially covers the 
grooved carrier, and which forms a hopper through which 
the cartridges are fed to the gun from feed cases. The 
cocking apparatus is fixed to the framing of the gun on the 
right hand of the lock-cylinder casing. The framing, 
which is fitted with elevating and traversing gear, is 
mounted on @ gon carriage of the general form used for 
field guns, but of special construction in detail. The three 
guns at Shoeburyness have each ten barrels, and are of the 
respective calibres of .75in., .65 in.. and .42 in. 

The operation of working the gua is very simple: one 
mau places a feed-case filled with cartridges into the hopper, 
whilst another turns the handle. By means of the gearing 


the main shaft is revolved, carrying with it the lock eylinder 





locks, carrier, and barrels. As the gun is rotated, the cart- 
ridges, one by one, drop into the grooves of the carrier from 
the feed eases, and instantly the lock is moved forward to load 
the cartridges into the chambers of the barrels. By means 
of the cocking device acting on the lock, the cartridge is 
exploded, and as soon as the charge is fired the lock, as the 
gun is revolved, is drawn back, bringing with it the shell of 
the cartridge, which is on the ground. It. will 
thus be seen that when the piece is rotated, the locke 
rapid succession move forward to load and fire, and return 
to extract the cartridge shells. ee other words, the eal 
operation of loading, closing the breech, 
expelling the empty 

barrels are kept 

served that whilst the Jocks r 

have also in theix paar Bg. ‘ 
movement ; that is, each , 

forward and back at each revolution 

can be discharged with great 

rounds fired from i in 68 seconds, which i 
The shots are delivered bee yd 

the tendency to recoil is only that 

and this tendency is entirely overe 

sorbed, by the weight of the gan 

simple device attached to the trail. 

So far we have alluded to the method 
Gatling gan from, eases of cartridges, whi 
quires five men to work the piece, No. 1 
crank, No. 2 inserts the cases into the ; No. 3 
the cases to No. 2; No. 4 holds the case in position 
hopper until the cartridges are fed out ; and No, 5 
the empty cases. But this methed of working is 
simplified by Dr. Gatling’s revolving drum feed, 
mounted on one of the three guns at Shaeburynéss. By 
this arrangement one man only is required to work the gun 
and adjust the feed, with an assistant who simply charges 
the empty drum with cartridges, whilst the one jously 
filled is being used on the gun. We shall present any 
the details of this arrangement of feed, whieh is a great 
improvement upon the plan of feeding with the cases. 

Besides the Gatling gun we have also given a perspective 
view of the Fosberry-Montigny mitrailleur, which is like- 
wise engraved from a photograph taken by the War De- 
partment, and for which we are indebted to General Adve. 
This will enable # fair rison to be made between the 
two machine guns as far as external appearances are con- 
cerned, whilst the relative merits of their construetive de- 
tails can be readily determined by comparing the following 
brief deseription with that of the Gatling gun. The 
question of their relative merits in practice bas already 
been settled by the statement of ultimate results of firing 
previously given. .The Fosberry mitrailleur consists of a 
compound barrel comp 1 of 37 rifled tubes, formed hex- 
agonally on the outside, the whole being rigidly connected 
togethtr in a cluster, and encased in aa outer metal 
cylinder. The barrels-are open from muzzle te: breech, and 
the group is close@ in the rear by a breech block, which 
carries 87 firing locks. ‘To load the piece the breech block 
is drawn back by a lever and a plate—which is seen in the 
hands of the gunner in our engraving—carrying 37 car- 
tridges, is inserted vertically in the space thus formed. The 
breech block is then pressed forwards, by which means the 
cartridges ought to be, but are not always forced forward 
into the chambers of the barrels. In closing the breech 
block the springs of the strikers are placed in tension, and 
are released by means of a serrated shutter which is actuated 
by a firing lever. By bringing this lever down rapidly, 
the whole 37 cartridges are exploded almost simultaneousiy, 
whilst, by operating it slowly, single shots may be fired, It 
is at once apparent that with the mitrailleur it is not pos- 
sible to maintain such a continuous steady fire as with the 
Gatling gun, nor can any reliance be placed upon the proper 
insertion of every cartridge in its chamber, a defect we aur- 
selves have frequently witnessed. There are also other 
points of comparison between the two weapons, which are 
but too self-evident to require us to draw attention to them. 

The improvements which have been made in the Gatling 
gun since we illustrated it in 1867 refer to the gear for 
rotating the piece; the method of withdrawing and re- 
placing the locks; the arrangement for cocking the locks ; 
the feed apparatus; and the gear for giving the gan a con- 
tinuous lateral traverse. ‘The latter arrangement has not 
been applied to the gun from the photograph of which our 
perspective view has been drawn, but only to the smallest 
gun, which has also been fitted with the revolving drum 
feed. In the old pattern gun the body was rotated by 
means of a large gear wheel and a pinion fixed on a 
erank shaft to which a handle was attached on the out- 
side of the gun. We must here refer to Fig. 1 on page 
449, which shows a detailed face view of the gearing by 
which the barrels are revolved. A small worm wheel, A, 
is mounted upon the extreme rear end of the central shaft, 
B, between the diaphragm plate, E, and the cascable plate. 
A worm is formed on the transverse shaft, C, which is hung 
in the rear part of the outer casing, D. The shaft is con- 
tinued outwards on the right-hand side, and carries the 
handle for rotating it, seen in the perspective view. It is 
also prolonged on the left side, where it works the 
automatic traversing apparatus. By this arrangement 
sufficient room is left between the worm wheel and the 
outer casing to admit of the aperture, ¥, being cut in the 
diaphragm plate fer withdrawing the locks. The arrange- 
- the locks without re- 
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moving the cascable plate, as was formerly done, is 
shown at Fig, 2, which is a detailed section 
of the easeable plate, diaphragm, and plug. It will 
be observed that ig an aperture cut through the cas- 
with it is a similar opening 

E. Both these apertures are 

h is inserted from behind into 


fie in position in the gun this 

of a groove cut in the rear 

formed on the rear end of each 

When the lock is brought into line with the 

meane of the outside Handle, the lug on it engages 

oe in & of the plug, and, on the latter being 

hdrawn, the with it. The sleeve, I, is con- 

Ags by a pin formed with the 

is just free to revolve without 

wing the plug, it is first 

wie peel a the lug, K, by which it is 

epee te slot im the aperture, F, Fig. 1. The 

its hold.of the lock to be extracted, being 

ar eet by means of a spiral sprig, and an elastic 

baer =" interposed between the plug and the sleeve. 

aii es aré guided into the aperture in the 

a tube, L. having a slot in its 

upper ‘tile, oe which the sleeve of the plug passes, 
carrying the lock with it. 

We next come to the arrangement for cocking the locks, 
which is Mustrated.at Figs. 5, 4, and 6. These figures 
show respectively a detail front view, an inner side view, 
anda detail top view of the cocking apparatas. The coc k- 
ing was formerly effected by a stud which projected from 
the lock abovt midway of its length, and which travelled 
up @n inclined plane formed on the edge of a flat ring 
placed inside the breech casing. This arrangement is now 
superseded by the inclined spiral cocking plate, N, project- 
ing on the inner side of the casing, D, so that when the 
lock, M, is moved forward, a lug, a, formed upon it, is 
arrested by it, and the spring of the lock is thus gradually 
contracted, and the firing pin drawn back into the lock 
shell, . When the lug passes the end of the stationary plate, 
~ te Menddenly released, and the spring with it, causing 

Pram vie be rs forwarda, and to explode the cart- 
ric , N, is stationary with the casing, whilst 
the lugs rev: ve with the lock cylinder. The plate, there- 
fore, acts upon nthe firing pinsin the several locks succes- 
sively, and causes the successive discharge of the-barrels as 
each arrives in line with it. On referring tothe perspective 
view, it will be seen that this arrangement is 

mounted on the framing of the gun to the right of the piece. 
In order to permit the lateral adjustment of the cocking 
plate, it is connected with a slide, dé, which projects into a 
rib formed on the casing, and which bas ab aperture to 
receive the eccentric, j, on a vertical arbor, J, which is fitted 
inte the rib asshown. By turning the arbor the eccentric 
will draw the slide, , in or out, as may be desired, drawing 
thereby also the cocking plate, N, into or out of gear with 
the lugs on the locks. By this meats gun exercise can be 
carried on in drill without the locks being snapped. It also 
forms a safeguard against accidental firing. A spring bolt 
is arranged on the case for locking the shaft, /, and with it 
the cocking plate, N, either in or out of gear with the 
locks. 

The next point claiming attention is the vertical feed 
drum, which consists of a metal framing of cylindrical 
shape, and having sixteen divisions or slots arownd its cir- 
cumference, and radiating from the centre. Fach of these 
slots contains 25 cartridges placed one above the other in 
vertical line. A hole in the centre of the drum fits over a 
pin on the outer casing of the gun, in front of which is the 
hopper through which the cartridges are fed. The latter 
pass to the hopper through an aperture in the bottom of 
each division in the dram. On the face of the casing, to 
the left of the bopper, is a rib which projects beyond the 
edge of the feed-drum when in position, and the drum has a 
series of thumb-Iugs formed on its lower peripbery. In firing 
the gun, the guoner, with his left hand, brings one of the 
lugs on the bottom rim of the revolving feed-drum coinci- 
dent with the rib on the hopper face, whilst with his right 
he turns the firing crank. The cartridges fall into the 
hopper from one division, and as soon as the gunner sees 
that one division isempty, he revolves the drum one-sixteenth 
part, bringing the next lug over the rib, and at tite same 
time the next batch of cartridges in the drum over the 
hopper. The feed is thus continuous until the whole six- 
teen divisions in the drum have been emptied, when it is 
removed, and replaced by a charged drum. On the right 
of the drum is a locking arrangement for keeping it in 
position when not actually being fired. 

The only portion of the mechanism of this highly ingenious 
gun now remaining for notice is the automatic continuous 
traversing motion for giving the gun lateral play against 
an advancing body of troops. It will be remembered that 
the transverse shaft which actuates the worm gear is pro- 
longed through the rear chamber to its left. On this pro- 
longation is cut a right and left-handed screw which en- 
gages in a crutch attached to a vertical standard, working 
in a bearing fixed to the framing of the gun. The standard 
can be raised or lowered to follow the elevation or depression 
of the gun, and is held im position by a set screw. As the 
gun is operated the right and left-handed screw is revolved, 

n!, working in the crutch, gives the piece a continnous 
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lateral traverse, which can be enlarged or contracted accord- 
*ng as may be required, thus spreading the fire over a wide 
range as against a body of troops, or contracting it as in a 
narrow pass, 

The cartridges used for this gun have also been recently 
improved by Dr. Gatling, the result being that the sheils 
are now capable of being reloaded and may be used many 
times over instead of being wasted after once having been 
discharged as they formerly were. The new arrangement 
is shown at Fig. 6, whichis a part sectional view of the 
cartridge shell, Fig. 7 being a side view, and Fig. 8 an 
underside view of the anvil, The case, A, has a cavity 
formed in the centre of its base, into which the anvil, B, is 
inserted, and in which it is.egeured by haying its mouth, o, 
spread open by a punch ee as to rivet tlie anvil to the case. 
The anvil has a small hole, 7, formed longitudinally through 
it, and at the back of the anvil fs @ groove, s, which crosses 
the end of this hole, TEs groove establishes a communi- 
cation between the hole, St, and the interior of the cap con- 
taining the fulminate, a, .When the centre,C, of the cap 
is hit by the striker of the lock the fulminate is exploded 
by being brought into contact with the back of the anvil 
and the flash passes by the groove, 4, into the hele, /, which 
communicates directly with the powder, ‘The part, G, is a 
solid ring of selder fused into the cartridge case, which it 
strengthens so that the anvil remains unmoved by the 
blow of the striker, It further strengthens the base of the 
cartridge, preventing its head from bulging or splitting 
when heavy charges are used. The case is formed of strong 
brass and with a solid head. The front of the shoulder, P, 
forms a right angle with the exterior of the case, so as to 
afford a good hold to enable the extractor to remove it from 
the chamber of the gun, after it has been exploded. After 
it has been fired the cap, C, is removed and replaced with a 
fresh one, and in this way the cartridges are now recharged 
and discharged a great number of times. 

It will be seen that the Gatling gun is a very perfect 
piece of mechanism, and that there is nothing about it that 
is wnysterious. If by bad management any clogging should 
take place in the feeding of the hopper in guns to which 
the drum feed is not fitted, it is thrown back and the matter 
righted in a few seconds, If also one of the locks should 
become inoperative, it can be taken out throvgh the opening 
in the caseable plate and a new one inserted in a very 
short time. The main parts are sufficiently strong to with- 
stand injury in use, and duplicate pieces of the smalier 
portions form part of the ontfit, in whieh is also included a 
supply of powder and bullets for reloading the cartridge 
shells. In short, the gan is the most perfect weapon of its 
class at present extant, and we have only one suggestion 


to offer, and that is that, a low vertical steel screen be fixed 


across the piece for the protection of the man serving it, 
and who is seated on the trail of the gun. 
feed and the traversing motion, the Gatling gun is a for- 
midable weapon for certain purposes of warfare, and with 
the screen—which should have an aperture for sighting— 
it would be practically safe to the guoners. We should not 
omit to add that to Captain Benton H. Zerbe, who has 
charge of the practical working of the Gatling gun in 
Engiand, we are indebted for information respecting the 
improvements in its details. 


American Guys.—Within the last few weeks an order 
has been received at the Fort Pitt Foundry, Pittsburg 


Pennsylvania, from the Navy Department, for twelve 15-in. | 


guns. The first two are to be cast from the same run 
of metal—one hollow, on the Redman principle, and the 


other solid, after the Dahlgren plan—and these when} 


finished, are to be subjected to an extra proof of 500 charges 
each, for the purpose of testing the endurance of eac 
class of gun. This will be the first time in the history of 


ordnance manufacture when a gun of 15-in. ealibre bas been | 


cast solid, and the results will be watched for with eonsider- 
able interest by scientifiemen. If the new principle of con- 
struction is approved, it is probable that the Government 
will man the principal forte in the country with guns of this 


calibre and made after this plan. Recently two officers of | 
the Spanish navy arrived in this country, empowered to 


negotiate for the purchase of large guns, for Morro Castile, 
in the harbour of Hayannah. These officers contracted with 
the Fort Pitt Foundry for the construction of 16 in, 16 in. 
and four 20-in. guns tor that famous castle. These cannons 
are now being completed, and will be delivered in New York 
in the course of a couple of months. The manufacture of 
guns of extremely large calibre, which was brought to great 
perfection during the war of the Rebellion, is still carried on 
at the Fort Pitt Foundry, and arrangements will soon be 
perfected by which guns capable of throwing a larger weight 


of metal than has ever been projected by powder can be cast} —_ were 217,699 tons. 


and finished in a most perfect manner. It will be remem 


bered that the 15-in. cannon which 


With the drum | 


h| 


FOREIGN AND COLONIAL NOTES. 

The Brookiyn Navy Yard.—It is stated that an attempt 
will be made to through the United States Congress, 
a Bill for the removal of the United States Navy Yard from 
Brooklyn, Long Island, to a tract upon the H river as 
high up as West Point. The Brooklyn Navy Yard was 
established in 1801, when 40 acres of land were 
from a private individual; about the same time, city of 
Brooklyn conveyed to the American Government the entire 
water front and a shoal lying outside of Wallabout Channel, 
on condition that in case of the removal of the yard the 
premises should revert to the city. A stone dock was com- 
»leted in 1850. Upon the shoal mentioned, a cob dock has 

n built, and channel has been thoroughly dredged. 
Additions of land Spe in and by purchase have been 
made from time to until the aren “of the gard has been 
extended to 183 acres. Under all circumstances, it seems 
extremely doubtful that Congress will sanction the proposed 
removal ofthe yard. ~ 


Wire Tramways in the Punjab—The Indian Government 
is said to contemplate some wire tramways in the Punjab. 
1 < will eonnect some ealt mines with the depdt at Pind 
Dadun Khan, on the Punjab frontiers. 


The Intercolonial Raiheay a gP ogg upon the 
Intereolonial Railway Bridge at Buffalo (which is expected 
to do great things for the Grand Trunk of Canada) has been 
suspended for the winter. During the past season, three 
caissons bave been sunk, and only one mishap has occurred. 
The wiater will severely test the caissons in consequence of 
the very large bodies of floating ice which will be driven 
against them. If, however, all goes well, working operations 
will be resumed with renewed vigour on the arrival of spring. 


The Falls of St. Anthony G al TT phrey, in a re- 
port to the United States Seeretary of War, states that the 
cost of stopping the recession of the Falls of St. Anthony, 
| for which an appropriation of 50,000 dol. was made in July, 
| 1870, is a work of much diffieulty, The task of closing the 

tunnel under Hennepin Island has been undertaken. The 
cost of this work alone is estimated at 76,000 dol., and 








Congress is asked to merease its appropriation to the extent | 


of 26,000 dol. 


Belgian Mechanical Industry.—The great mechanical 
establishments of Belgium are tolerably well off for work. 


Some new orders for iron and pig have been received ; plates | 


and iron for building purposes are, however, in less demand. 


Coal in New Zealand.—A coal mine, whieh is being de 
veloped in the province of Westland, New Zealand, is re- 
ported to quite equal the expectations formed respecting it. 
the miners have followed a well-defined seam down for 
25 ft., and at that depth it is fully 5 ft. Gin. thick. The coal 
raised from the seam burns exceedingly well, but is rather 
brittle. A sample of the coal has been sent to Melbourne, 
Victoria. 
Canadian Railways.—A deputation has had an interview 
with the Quebec Government 7 the subject of a line from 
Quebec to Deep river, on the Ottawa, opposite Pembroke, a 
distance of 450 miles, The Government ia stated to look 
| favoarably upon the project. The Quebec Government has 
| decided to give 3,000,000 acres of land on the Ottawa, St. 
| Maurice, and Batiscan rivers, to any company building what 

is known as the North Shore Railway. A contract for the 

construction of the Levis and Kennebee line has been let to 
| Mr. Hulbert. The Toronto and Nipissing Railway Company 
| is making an issue of bonds for the proseeution of its works. 
| The Indian Postal Service——Her Majesty’s Government 
| has made a contractwith the Eupbrates and Tigris Steam 
Navigation Company for a fortnightly communication be- 
tween Bassorah and Bagdad. Tho cost amounting to 4000 
rupees per month will be charged against the Indian 
revenue. 

New York Great Exhibition (1871).—The Industrial Ex- 
| hibition Company of New York states that it has purchased 
| @ tract of land embracing 23 acres, on which to erect a 
| Palace of ange for the exhibition of the products and 

manufactures cf all nations. The grounds lie between Third 
|and Fourth avenues and between Ninety ighth and One 
| Hundred and Second-streets; they cost 745,000 dol.~ On 
| this site, covering 1,000,000 square feet, it is intended, if sub- 
| scriptions can be obtained, to ereet a magnificent building. 
Progress of New Zealand.—It is interesting to note the 
| progress of Kuropean populstion in New Zealand. At the 
| close of 1861, the two islands had 99,021 white inhabitants ; 
| at the close of 1864 the total had risen to 172,158 ; and at the 
' close of jast year it had further inereased to 237,249. The 
natural increase of population in New Zealand by the excese 
of births over deaths is at the rate of no less than 3 per cent. 
per annum. 


| Belgian Iron.—The exports of iron of all kinds from Bel- 


}gium in the first nine months of this year amounted to | 


| 202,049 toms. In the corres ing period of 1869 the ex- 
og Lew of Belgian iron to 
ussia, to September 30, this year, attained an aggregate of 


were used on ovr} 56,117 tons, against 64,392 tons in the corresponding period 


Monitors during the war were the objects of the greatest} of 1869. The Zollverein took 38,646 tons te September 34, 


curiosity, and when the first 20-in. gun ever cast was mounted | this year, against 25,460 tons in the oo 


at Fort Hamilton, hundreds of our citizens made the journey 
to see it. If these enormous cannons were regarded with so 
much euriosity, what will be thought of 30-in. guns—having 
inside space enough for a smail couple to dance a minuet in— 
mounted on a fortification ? Major Rodman, the distinguished 
ordnance officer and the inventor of the Rodman gun, has 
long entertained the idea that 30-in. guns could be made 


rresponding period of 
1869. France tock 28,287 tons, against 30,424 tons. 


Map of Travancore.--A map is being madeof the Travan- 
| core district in the Madras Presidency. Some of the best 
| draughtemen in the employment of the Gavernment of the 
Presidency are engaged in the execution of the map. 
| Navigation of the Buphrates.—The diffigulties in the way 


with almost the same facility as 20-in. could, and he is now | of the navigation of the Ewphrates are net pow regarded as 


arranging for an oman to enable him to carry bis 
plan into execution. I 


insurmountable. There are now 2000 4rabs engaged in re- 


he succeeds, the patterns will be | moving obstacles to traffic, and it is hoped that two small 


made immediately, and very soon thereafter the wonder of | steamboats lately received from England will be able to run 
the world, in the form of ordnance, will be cast. As 20-in. | regularly, if not for the whole of next year, at least for eight 
guns cost about $30,000 each, doubtless 30-in. pieces will cost | months of it. The Kana-aniyeh Canal, which will conneet 


at least double that sam.— New Fork Times. 


the rivers Tigris and Euphrates, is expected to be shortly 
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PERMANENT WAY, 
To tae Eprron ov Exarnzxnine. 
Srz,—In the records of two sets of experiments made by 


Baron von Weber, which are given on 2H of Es- 
GInecnine of 2ist ult,, there is a in the 
deflection of the rail. In tho first set the were 3 ft. 
apart, and a load of 104.7 ewt. produced « of 2.050 


millimetres. In the second set the supporte were 3} ft. 
apart, yet the deflecti duced by the same wei 
only 0.72 millimetres. If there is no these 
figures, a drawing or description of the two kinds of rails 
used would be an important addition to the value of the in- 
formation afforded by the very interesting papers on Baron 
von Weber's experiments. 





Yours truly, 

25, Great George-street. Axex. H. Macwatn. 

[We have communicated with Baron von Weber concern- 
ing the point above referred to, and he informs us that the 
| defleetion of 2.06 mil. was that which took place under the 
| circumstances stated, when the rail merely reated on a couple 
of supporting points. The deflection of 0.72 mil., on the 
| other hand, was that which was produced on the testing of a 
| complete rail fastened down to a namber of. sleepers, and 
| thus forming a kind of continuous girder.—Ep. E.} 





J 
| ELASTIC TYRES FOR TRACTION ENGINES. 
| To rus Evrror of Enaiweentxe. 
Sin,—In your impression of the 16th inet., I observe a 
{communication from Mr. L. Sterne on the subject of elastic 
tyres, wherein he makes the assertion that he was the first to 
| introduce segmental rubber tyres to the wheels of traction 
jengines. In the general way in which this statement is put, 
} itis not correct; and, as it direetly affects me, it will be 
| obliging if you will allow me space to qualify it. 

Mr. Sterne was not the first to introduce segmental rubber 
tyres, and in proof I have only to fefer him to Patent 3059, 

ated October 20,1869, He has, however, as I learned 
from your pages some months age, mado trial of a certain 
form of segmental rubber tyre, regarding which, in the mean- 
time, I have only to obeerve that had 1 been soon enough 
aware of the Smithiield Show, two forms of segmental tyres 
would have been exhibited (which are not wholly untri d), 
and fearlessly put in competition with either or both of the 
forms he claims, not only as mechanical inati for 
tulfilling the funetions of such tyres, but as exhibitions of 
economy of first cost combined with facility and cheapness of 
maintenance, 

Allow me to add, for the information of Mr. Sterne, and 
Messrs. Avelivg and Grieg, that while the forms for segmental 
rubber tyres are very numerous, the forming of such tyres in 
segments is a single and useful featyre, and was a novel one 
at the date of my patent. 

I am, Sir, yours respectfully, 
W. Frern. 

Viewforth, Edinburgh, December 19, 1870. 





—_— Sa 


DOUGLAS AND GRANT'S CORLISS GEAR. 
To tux Eprrox ov Exoiseenina. 

Stx,—-Mr. Spencer having exceeded the limite which he 
preacribed to himself by again writing on the above pe me 
im your last number, your readers must be at a loses to under- 
stand the meaning of this “ emphatic denial” that his radial 
escapement gear has proved a failure; no such statement, or 
anything that could be construed into such a statement, hav- 
ing ever been made by me. 

r. Spencer gave no information as to the past success of 
his radia! patent. We are now promised abundant satisiac- 
tion in the future. 

Going into court isa game for two to pley at, and itis a 
safe rule not to whistle until out of the w 

lam, Sir, yours obediently, 
Rongrr Doveras. 

Dunnikier Foundry, Kirkealdy, December 20, 174. 

[ We can insert no more letters on this subject.—Ep. E.) 


A New Brazrtias Ratnway Comrany.—A prospectus 
has been issued of the Porto Alegre~and New Hamburg 
(Brazilian) Reilway Company (Limited), with capital of 
292,5001., in shares of 201., to construct a line of 27 miles in 
the Provinge of San Pedro do Kio Grande do Sal under a 
guarantee of 5 per cent. per annum from the Goverament of 
that province on the entire capital. This guerantee will 
yield 14,6507., and it is proposed to apply it to neh ong 
of 7 per cent. interest upon 200,000/. in preference shares, of 
which one-half is now offered for subseription, the contractors 
for the line taking 92,5007. of ordinary stock in part payment 
of 280,0001., for whieh they are to complete the undertaking. 
The population of the district and city of Porto Alegre is 
stated te be nearly 100,000. 














































































Pek 


pet eas sere ER ne 


on Somes ema 


een 
on 


eS 


, : bay ie HM ERE yet. B: 
4 ten " “a 
ee eee a ney | See te we Sy ey : - 


at ee . J ae 


a wales, 





ENGINEERING. (Dec. 23, 




































































MACHINERY FOR KNITTING HOSIERY BY POWER. 


DESIGNED AND CONSTRUCTED BY MR. ARTHUR PAGET, ENGINEER, LOUGHBOROUGH. 
(For Description, see Page 454.) 
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MACHINERY FOR KNITTING HOSIERY BY POWER. 
DESIGNED AND CONSTRUCTED BY MR. ARTHUR PAGET, ENGINEER, LOUGHBOROUGH. 
(For Description, see Page 454.) 
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PAGET'S KNITTING MACHINE, 

Ix August last (vide page 164 of peel pre ra volume) we 
publ a brief abstract of a paper read before the Institu- 


tion of Mechanical Engineers et their Nottingham meeting, | 


«by Mr. Arthur Paget, of Loughborough, this paper being 
descriptive of a self-acting machine for knitting hosiery by 
power, of which Mr. Paget is the inventor. The machine 
referred to is one of such ingenious construction that it 
appears to us to well merit a more extended notice than it 
has yet received at our hands, and we have, therefore, had 
prepared engravings which we believe will explain its 
arrangement clearly, and which we Pbblish on pages 452, 
453, and 456 of the present number. ‘The illustration on page 
456 comprises two ive views of the machine, showing 
the tront and baek respectively, while the engravings on pages 
452 and 463 show the various details, to which we shal) refer 
in due course; We may add that in the following description 
we shall draw largely from Mr. Paget's paper, to which 
reference has been ly made. 

The construction of a knitted web is shown by Fig. 14 on 

e 453, and by reference to this figure, which shows a 
> view of such a web, it will be seen that one.thread does 
duty for both warp and weft, and is itself woven direct from 
the bobbin into a web consisting of rows of loops, the loops 

in each row being drawn through those in the row im- 
mediately preceding. In hand-knitting this action is per- 
formed either by the ordinary knitting pins or by the 


“ erochet hook,” and in both cases each loop is se parately and | 


individually made complete; or, a8 in the ease of the old 
framework-knitter’s frame, each row of loops is made by a 
hand spparatus and then drawn through the previous row at 
one operation. 

In most knitted articles it is necessary that, during the 
process of making the web from the thread or yarn, it should 
also be shaped at the same time that it is made, and this pecu- 
liarity involves in the manufacture of hoisery, an enormous 
amount of detail, to suit all the different shapes and qualities 
required, 

in describing Mr. Paget's knitting machine it will be best 
thet we should first confine our attention tothe five primary 


parts which actually manipulate the thread in knitting it into | 


web, and which are shown, drawn three-fourths full size, 
in the subjoined Figs. 2 and 3, while the enlarged details are 


’ | down are held secure. 
| duces a slight thickening and distortion of the web wherever 


given in Figs. 5 to 12, page 452. The five primary parts are 
the thread-tube, T, delivering the thread, the sinker, 8, the 
needle, N, the knocking-over bit, K, and the coverer,C. The 
action will first be explained of these five primary parts which 


manipulate the thread, and then of the secondary parts which | . 
| these are smal] pointed instruments having each a grooveon the 


effect the movements of the primary parts. 
Knitting—In the making of the web, 
tinguished from narrowing 
mentioned of the above primary parts are employed, the 
coverer being used only when narrowing; and the suecessive 
stages in the process of making the web are shown in Figs. 15 
to 23, page 452. The needles are all arranged side by side 
in a row as wide as the greatest width of the article to be 
knitted ae seen at N im Figs. Sand i4 page 452; 
and between the needles are the sinkers, 5, as shown 


as contradis 


and above 
Above the 
needles is a pre jection or neb upon each sinker, Fig. 3, under 
whieb the thread is laid upon the needles by the thread-tube 
T. traversing from side to side in the machine. The knock- 
ing-over bits, K, are arranged between the needles, one 
behind each sinker, their tops projecting slightly above the 
he edles. . 

lo commence working, a piece of knitted web is generally 
pat upon the needles, with one loop on the stem of each 
needle, N, as in Fig. 14; these loops are placed immediately 
behind the tails of the sinkers, 8, and in front of the face of 
the knocking-over bits, as in Fig. 15, page 452. The thread 
tube, T, 1s then caused to make ite traverse, laying the thread 
across the stems of the needles and underneath the nebs of 
the sinkers. Each sinker then descends in succession, or, 
technically speaking, “ sinks’ between the needles, the neb 
carrying down with it a loop of the thread; in this way a 
series or row of loops is formed, hanging on the stems of the 
needies, as in Figs. 14 and 13. The curve of the sinket in- 
lina, A, Pig. 13, which depresses the sinkers in succession as 


| tube, T, 


or shaping it, the four first- | 


| press down the beards of the needles, as im Fig, 24. 





it traverses across the machine, is made of such a form that 
each sinker has fully completed its descent, or “sunk its 
loop,” before the neb of the next one comes down upon the 
thread. If this were not done, the thread would have to be 
drawn by the one sinker under the next one, while the latter 
was pressing on the thread ; and, as most hosiery threads are 
only very dightly twisted, and consequently of very little 


it. We may mention here that one great diffeulty which 
was met with was the breakage of the sinkers, owing to the 
rapidity with which moved, and the suddenness with 
which they are y the sinker lifting bar. By modi- 
fying the curve of the sinker incline, and causing the thread 
to act to some extent as a buffer to arrest the motion of 
the sinker, however, the difficulty has been effectr-ally over- 
When the thread tube, I, arrives at t)~ « 


ome. 


betweer two of the needles, as im Pig, 1G, thus forming the 
ae on the last oF sely, needle without the aid of the 
sip RéT. 
backwards, as in Fig. 17; and the ends of the hooks, techni- 
cally called the “ beards” of the needles, pass over and enclose 
the loops just formed by the sinkers. 

The presser bar, B, Fig. 18, now descends, and, being made 


with grooves in its face, through which the sinkers slide, the | 


walls of these grooves press the points of the beards of the 


needles into the grooves in their stems, as seen in Fig. 18, and | 


dotted in Fig. 8. The needles then retire still further, the 
new loops being still round the stems and under the beards 


| of the needles, while the old loops now slide over the beards, | 
| as in Fig. 19; and the presser bar, B, is rai 
| as the points of the beards have fairly entered the old loops. 


The needles, still continuing to retire, draw the new loops, 
which are under the beards, up to the old ones, which are 
ver the ‘beards, and then draw the new loops through the 
old ones, the latter being held against the face of the knock- 
ng-over bite, K, asin Fig. 20. hen the needles next ad- 
vance, the old loops drop down below the beads of the needles, 
as in Fig. 21; this process is technically called “ knocking 
over the loops,” and, to insure ite being thoroughly done, 
and all the loops well levelled in length, the needles are made 
to retire a second time, and thus draw the loops again tight 
against the face of the knocking-over bits. The needles then 
advance, and the sinkers, 8, descend, as in Fig. 21, so that 
the tails of the sinkers keep the loops behind them, while the 


| need!®s continue to advance, and their stems slide forwards 
| through the new loops, as in Fig. 22, until they have reached 
| again their former position, shown in Fig. 16. 
| now ascends between the same two needles between | 


which it previously descended, and all the parts assume the 
position they were in before the commencement of knittin 

this first row of loops, with the exception that the threa 

tube is now at the other side of the machine. The same 
process is then repeated, the thread tube now laying the 
thread across the needles from left to right, instead of from 
right to left, as before; and thus the knitted web is succes- 


sively inereased by adding a row of loops, technically calied 
a “ course,” alternately from left to right and from right to | 


left, one course being added for each revolution of the cam 
shaft of the machine. : 
Narrowing.—This consists in narrowing the web at certain 


| intervals by two needles at a time; the intervals or number 


of courses between each narrowing being regulated so as to 
produce an approximation tothe curve desired The essential 
principle of the narrowing is that the two loops to be 
narrowed are removed from two needles at the edge of the 
web, and are transferred to the two needles next to them and 
nearer to the centre of the machine. 
have each two loops upon them, and one of the loops in the 
next row of knitting is then drawn through each of these 
pairs of loops, exactly as before described in making web ; 
by this means the loops which would otherwise have run 
But as this pair of doubled loops pro- 


they occur, and as it is considered a point of great importance 
to avoid even the slightest irregularity of the selvedge, it is 
usual to transfer four loops instead ot only two, and to move 


them ail foura distance of two needles sideways, as before de- | 


scribed ; thus the two loops nearest the selvedge are lett 
single and perfect, and the thickening is produced in the 
next two loops, as shown at D, in Fig. 14. 

The transfer of the four extreme loops on either side of the 


knitted web, for the purpose of producing a narrowing, is| 


effected by means of coverers shown at C, in Figs. 5 and 52; 
underside, as shown in Figs. 5 to 7, by which the needle head 
and beard can be covered. Four of these coverers, fixed at 
the same pitch or gauge as the needles, are carried in a small 
slide, E, Fig. 32, which slides upon the rocking slide-bar, F, 
extending across the machine in front of the row of needles ; 
there is one of these slides at each end of 
side of the knitted web. 
points of the coverers, C, reach a little over the points of the 
beards of the needles, N, as in Fig. 23, at the same time the 


sinkers, 8, are lifted up. The coverers are now depressed at the | 
acted upon by a cam on the cam shaft. 


points or tilted downwards, so that their pomts enter into 
the grooves in the stems of the needles; and they cover and 
The 
needles and coverers then retire together, and the points of 
the coverers enter into the loops on the needles. The loops 
then slide along the coverers as these continue to retire with 


the needles, being held forwards by the face of the knocking- | by the traversing slide, G; the i 


over bits, K, until the heads of the needles have retired 
behind the face of the knocking-over bits, as in Fig. 25; in 
this way the loops are slipped off the needles.and transferred 
entirely to the coverers, on which they hang as seen in the 
last-mentioned figure. The coverers are next elevated at the 
points or tilted upwards as in Fig. 26, so as to be clear of the 
needles and the tops =* the knocking-over bits. They are 


now traversed laterally, or, technically speaking, ‘ shogged,’ 
a distance of two needles towerds the ceutre of width of the 


ame the thread would be injured by such a tension upon | 


of ite | 
traverse, that is, when the required width of needles has | 
been passed over, it descends and carries the thread down | 


The whole row of needles then retire or are drawn | 


again as soon | 


The thread | 


Thus these two needles | 


the bar, the | 
tour coverers being opposite to the four outer needles on each | 
When a narrowing is to be made, | 
| the coverers advance together towards the needles, until the | 


| The lifting- bar, U, is 


| web, carrying with them the four loops they have picked up; 
| and they then are ; again upon the heads of 
| four needles over which they have now been brought, as in 
Fig. 27. Of these four needles the two outer have no loops 
| under their beards, while each of the two inner ones has a loo 

hooked under its beard, as shown in Fig. 27. The sinkers, S, 
' now descend, and the needles and coverers together advance ; 
and the loops being held back by the tails of the sinkers, slide 
along the coverers as these are withdrawn, Fig. 27. The 
needles and coverers continue to advance together, until the 
a oi > what ints of the coverers, as in Fig. 28, 
and are thus again rred from the eoverers to the 
needles. ‘Lhe eoverers then retire to the position they were 
in originally, as seen in Fig. 32. ‘This narrowing operation 
| is on both sel es of the web simul- 

taneously; and at same time the length of traverse of 
the thread-tube, T, is reduced to two needles narrower on 
each side of the hine, in the that will be subse- 
quently described. 

‘The means by which the secondary parts effect the move- 

ments of the five J aa that have been described will 


| now be lly ex: ‘ 
| The Cocektabe, a Fig. 3, is shown in connexion with the 
| secondary parts actuating it in Figs. 29 to 33.. It receives 
| ite traversing movement sideways to and fro across the ma- 
chine by means of the driving slide, G, Figs. 29 and 32, 
which slides along the top bar of the machine (see general 
views on page 450). This slide has a cord attached to it at 
| each end, and the two cords are led round guide pulleys, and 
brought together at the left-hand side of the machine to a 
doubie-grooved pulley, called the “ drawing-across” pulley, 
which is earried on the left end of the cam shaft of the ma- 
chine. In Figs. 34, 35, 36, and 38, are shown side views of 
the pulley, and in Fig 37 a back view. Each cord has an 
iron beb at the end, and in Fig. 34 the right-hand cord-bob 
is shown just ready to be taken hold of by the notch, B, that 
is made across thé two grooves in the pulley. As the pulley 
revolves, this notch ta hold of the cord-bob, and thus 
draws round with it the cord, as in Fig. 35, thereby drawin 
also the driving slide, G, Fig. 29, towards the right-hand end 
of the machine. Meanwhile the other, or left-hand cord-bob, 
has been drawn up to the periphery of the pulley, Fig. 35, 
| but not until after the notch has passed it, so that it is not 
| taken hold of during this revolution. When the pulley has 
| revolved further, as in Fig. 36, stud projecting from the 
| side of the tongue, J, which is hinged in the cireumference of 
| the pulley, impinges on the fixed incline, L, bolted to the 
| frame of the machine, Fig. 37; the tongue, J, is thus reised, 
and throws out or disengages the cord-bob, which falls down 
into the trough below, thus stopping the traverse of the slide, 
G, that is drawn by the cord, Fig. 29. During the next 
revolution of the drawing-across pulley it will draw the !eft- 
| hand cord, and then disengage it in the same way when the 
| traverse of the slide is completed. Thus during alternate 
| revolutions the slide driving the thread-tube is drawn across 
| the machine from left to right, and then from right to left, 
| and the contrivance by which this is effected is altogether a 
novel and exceedingly ingenious one, 
The position of the fixed incline, L, Figs. 34 to 37, is 
} adjustable for disengaging the cord-bobs at the proper point, 
| aewording to the length of traverse that is required for the 
| slide, G. On occasion of a narrowing having to be made, as 
| the slide, G, is then required not to make its traverse, the 
disengaging lever, M, Figs. 87 and 38, is brought up against 
| the side of the drawing-across pulley, so as to raise the pro- 
jecting stud of the tongue, J, and hold the tongue up through 
the length of the are of the lever, as shown in Fig. 38 ; it 
| thus prevents the notch im the pulley from catching the 
cord-bob in this revolution of the pulley. When the narrow- 
| ing is completed, the lever, M, is wit wn again, as shown 
| by the dotted lines in Fig. 37, and is then clear of the stud on 
the tongue, J. 

The slide, G, driving the thread-tube, T, Figs. 29 to 33, 
carries an incline, I, projeeting in front, ealled the thread- 
layer incline, which drives with it across the machine the 

| horizontal thread-slide, Q, sliding on the bar, P, that extends 
across the machine. This horizontal slide carries a vertical 
| slide, R, holding the thread-tube, T; and the incline, I, drives 
the horizontal slide, Q, by bearing against the inclined top 
of the vertical slide, R, Fig.'29, which is held up in its place 
| by a latch, D, until near the end of the traverse. The latch 
is then unlatehed by an incline, J, projecting from the 
thread-layer stop, H; but by means of a peg, L, projecting 
from the vertical thread-slide, R, and restin upon the raise 
| ledge, M, on the stop, H, the vertical slide, 3 is still held up 
until the moment that the horizontal slide, Q, is stopped by 
| the stop, H. At that same moment the peg, L, clears the 
| ledge, M; and the vertical slide, R, with the thread-tube, 1, 
is then driven down between two of the needles, as shown in 
Figs. 32 and 83, by the ineline, I, acting upon the inclined 
| top of the slide, R. For the return traverse of the horizontal 
thread-slide, Q, the thread-tube and its vertical slide, K, are 
lifted again by the thread-layer lifting-bar, U, Fig. 32, which 
extends all acfoss the machine ; this lifts the slide, R, in 
whatever position across the machine it may happen to be, 
by means of the peg, L, projecting forwards over the bar. 
carried by the two front arms of a rock- 
ing shatt, which hase third arm projecting backwards, and 








| ‘The samkers, 8, Fig. 3, are free to slide up and down, and 
are held sideways at their upper ends in grooves in the front 
and back bars, P and W, Fig, 32. In the operation of kmt- 

| ting they are driven down or “ sunk,” each im succession, by 
| the curved sinker ineline, A, Figs. 32 and 33, whieh is carried 
tee ate a eee 
riving the sinkers ing on the u t 
portion of them which is pe easemy hed two Seamed bars, P 
| and W, as shown in Figs. 13 and 32. The descent of the 
sinkers thus follows elosely the laying of the. thread by the 
thread-tube as it traverses across the machine. Each sinker 
is held from falling, before ibe sinker incline drives it 
down, by a sinker-spring, V, Tig. 82, which latches it up 
in that position by taking into the small notch (shown 
-» Fig. 3) at the back ot the sinker near the top; and 









































simultaneously when required by the sinker lowering-bar, Y, 
which lowers them by i r edge , 
each ; this bar is lowered by 


e 
jection in of d 
rods and a gnd cam, in somewhat the same 
is raised. 


0ves in t a 
ase from ba 
the sinker low - Y, 
B, being effected by a 
The narrowi ere - 
cept the coverer are P 
fects the movements for kni 
set of cams on the same 


coverers, in advancing, ple elevating, and 


are effected by the arrang: shown in Fig. 
frm ew one sing ak 6 


to be depressed and elevated at the pointe by 
lever, A; — Soke a P muy 
actuated b cam, B. e centres 

Figs. 1 ana 82, are themselves pane a 
which allows the coverers to be adwapced amd 
a cam for that Chit 8 


The coverer E, Fig. 82, are or shogged alang ” 
their slide-bar, F, by the pin, irl 4 j 
the peer stop, H, at each side eo i } 


. Lemselves the bar, P, 
w sch they slide, by the action check tage 


lifted, as shown in Fig. 31, the-ratchet a tooth; and} 
: ; sete 


then when the joint is lowered, as in , it shogs, 
thread-layer stop, H, along the bar, P, 4 thereby 
the coverer slide, E, and the thread- 
the thread tube, T. The traverse of ont oe is ae- 
cordingly stopped two needles earlier on 4 of the 
machine by the stops, H. The ay A i ; 
C, Fig. 31, is done by the bar, O, Figs. 30 32, 
actuated by a cam, and lifts the pin of the ratchet joimt; it 
holds the joint up until the coverer slides, FE, upon their rockizig 
frame have been brought into line with the pins, B, and the 
joint is then lowered again by the bar, O, whereby the coverer 
slides are shogged laterally through the required distance. 
The shape and length of the article that is being knitted 
are regulated by an endless pitch-chain of liar construc- 
tion, frequently employed in France, and d there “ chaine 
Vaucanson,” after its inventor, the great engineer Vaucanson. 
This chain, shown at C in Figs. 39 and 40, is represented to 


bearing upon the a tal 
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ferred to, Mr. Paget state used in the 
the only xper d im mal them is that as 
} they were much longer ¢ pens more liable to 
warp in ; 7 ity was at first a 
pre a FE 


» like those for 





n the makers of 

arity at all in 

were held in the 

uile-bar. For the ordinagy. hand ing frames the 
les were cast in pairs 1 nd held in a wrought- 


iron frame in the machine ; and when ove needle is injured, 
it is requisite to take out the two. In the self-acting ma- 
chine the needles are single, and are separately inse ina 
brass bar ‘and secured by a bar, as shown in the en- 
gravings, and are put in with a slight amount of bend 
upwards, so as to be sprung down when the covering bar is 
fixed in its place, thus causing it to hold them uite 
firmly ; and any one of the needles can be taken out and re- 
placed, without disturbing the adjacent needle on either side, 





a larger it ig Figs. ssachine Figs 80 and 40 towards the 
cam shaft, ; i : Bf 40, the 
distance of one tet cock vecclation Ut the ooh, be 
means of the eceentrie and ratchet, D. eenately snore 
whic 
during one revolution of the shaft, Hi, will cause the machine 
to make a narrowing during that revolution. The lifting of 
this narrowing ean be done by hand, if desired, but is 
usually effected by a special link, N, inserted in the chain. This 
link, called a narrowing link, has on its upper surface a pro- 


jecting ineline, Fig. 41, which, when drawn, under the nag- | k 


rowing handle, lifts it, as shown in Fig. 44, and thus makes a 
narrowing in the knitting. Another sort of link, 8, is also 
shown in Figs. 41 and 42, called a ing link, han 
incline projecting at its side; this is i 
chain wherever it is wished that the machine shall be 
and the stoppage is effected by the ing link 
the — andle, F, which ae ightening: ; 
This pulley pressing against the driving gut of machine 
gives the Conaien pe Bene for driving it, os choi in Fig. 39,’ 
the stopping handle being latched in that position by the 
projecting lug, F, on its side eatehi ng sgainet the guide in 
which it is carried, as shown in Fig. 40; but when. 

ing link eante the handle, as in Fig. 42, the estoh, I, is 


iberated, and the dri the 
; pitch chain, ©, ae. 






is 
machine stopped. Bach pia link in 
tar mie yoga deel Bah < 
iting, @ narfrow 
cach stopping link representa he completion of the pce 
The change of all the meyements of the machine, from 
aking web to narrowing is i by a method. sug- 
gested to the inventor y Ragin sunilar in princi 
manner in which the tune is changed i jeal box. I 
fact, the machine be said to i 


|hardoned, bot 


In reply to some inquiries concerning the durability of the 
= of the machine, Mr. Paget stated that he had not yet 
nown & pitch chain to be worn out. In the early machines 
the ing links in the chain were not case- 
; i soft iron, and wore away in 

consequence, but these all made of malleable cast- 
iron and ease-hardened. Imaddition to the stopping link in 
the chain for stopping the machine on the éungiities of the 
piece of in process of -knitting, a second stopping link 
chain when the machine was employed in 

for. stopping the machine as soon as the 
: , in order that the attendant 
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price paid tting (by piece-work) in 30 geuge, 
rather fine ladies’ stocking, is for the ieg ond in- 


being a member of council. The warm thanks 
stitution Were, however, justly due to Mr. Barlow 
valuable ¢ommunication. The “ Minutes of 

for the past Session ded in 





Reill 
on. te nen giader bektges, 
the calculations on the 
the several parts had been determined—of whi 
had expressed their high appreciation. In addition to the 
inary ings there were seven su tal 

for the reading and discussion of papers by students, and 
these , Miller prizes been awarded to 
Messrs. BR. W. P. Birch, H. T. Manday, W. W. Williams, 
jun., 8. Preston, E. Bazalgette, J. Harding, and the Hon. 

. Stanhope. Allusion was then made to a volame, late! 
issued by the council, on “The Education and Status of 
Civil Engineers in the United Kingdom and Forcign 
Countries,” which has been compiled from original 
ports and statements by engi of eminence, and by 
the authorities of educational establishments. The addi- 
tions to the library had been so numerous during the last 
four years as to necessitate the printing of a supplement 
to the second edition of the catalogue. Tne collection now 
comprised about 7000 volumes and 4500 pamphlets. Durin 
the past Session there had been a net effective increase of 
members, 70 ites, and 35 student re were on the 
books on the 80th of November last 16 members, 
699 members, 988 associates, and 173 ae 
amounting to 1876, as against 930 ten years ago. de- 
ceases announced since the last annual meeting had been 
nearly 22 per th i. The inal, or par, values of the 
funds under the charge of the Institution were: 1. General 
funds, 10,6561, 1s. 8d ; 2. Trust funds, 12,1197. 15s. 8d. ; and, 3. 
Cash balance, 369/. 17s. oe yee to 23,1451 144, 
$d., as against 19,7751. 17s. 4d. at the date of the last report. 
The abstract of the receipts and payments for the past year, 
as certified by the auditors, showed that on the Ist of Decem- 
ber, 1869, there was a balance in the hands of the treasurer 
of 2681. 9s. Od., and that there had been received since (in- 
cluding the Appold bequest of 1800/.), 96531. 10s., makin 
together, 99211 10s. 0d. The disbursements had smoun 
to 65831, 6s. 10d., while 29687, 15s. 6d. had been in- 
vested, leaving a balance of 3691. 17s, 5d. Although 
a larger sum than usual had been expended in pub- 
lications, yet out of the ordinary revenue 11681. 16s. 6d. 
had been invested, and the mt cash balance ex- 
ceeded the former one by 1011. 7s. 8d. The followin 
entlemen were elected to fill the several offices in the counci 
or the ensuing year: Charles Blacker Vignoles, president ; 
Thomas Hawksley, Joseph Cubitt, Thomas Elliot Harrison, 
and Willoughby H , vice-presidents; John 
Murray, George Robert Stephenson, Nathaniel Beardmore, 
William Henry Barlow, James Abernethy, John Frederic 
Bateman, James Brunlees, Joseph William te, 
Frederick Joseph Bramwell, and Edward Woods, ; 
and James Joseph Allport and Major William Palliser, ©.B., 
associates. 
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Navab Agcuirecrvre.—It is announced that the Com- 
mittee referred to in Mr. Childers’s recent Minute, who are to 
consider the recent desi j 


quirements of naval warfare, the 


regulate the form and type of war ships to be built for this 
country are fully by these designs, and by theim- 
recommended in them, or whether any further 


provements t 
; | modifieations are desirable,” will consist of the following 
Lord Dufferin iam Thomson, 


members : , chairman, Sir William 

F.R.S. ; Admiral George Elliot ; Rear-Admiral Ryder; Kear- 
Admiral my ang A s iral William Houston Stewart, 
©.B. ; the Rev. Dr. Woolley, viee-president of the Society of 
Naval Architects; Professor Rankine, F.R.8, member of the 
Council of the Society of Naval Architects; Mr. Froude, 


FBS. ; B.N,; Captain Goodenough, KN. ; 
Mr. G. Ww Mendel, Mr. Peter Denny; Mr. G: 


. Bidder, 
C.K. ; Mr. T. Lloyd, C.B., vice-president of the Society of 


Naval Architects; ard Lieutenant-Colonel Pasiey, L.E., 





secretary. 
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AGENTS FOR “ ENGINEERING.” thankful that there is some of a tramway | provided with a system of horse railroads, if all 
France: 54, Rue dos Saints Peres, Paris. of scegidaiaie talian Vlad as ak aden omnibuses which now hata oae 
Unsrrgp Stars: Van Nostrand, 23, Murray-st., New York. | lished. We believe but few would care to} removed, and the more commodious cars be sub- 
Jonta sah oll Peck Ohessin the Repue ew York. advocate the cause of omnibuses, as com to | stituted in their there would even then be 


: Alphons Diirr. 
Beau: Messrs. A. Asher and Co., 11, Unter den Linden. 








cannot be received for insertion in the current 

week than 5 P.M.on Thursday. The charge for advertise- 

ments is three shillings for the first four lines or under, and eight 
each additional line 


later 
is 
pence for ° 
The price of ENGINEERING to annua! subscribers receiving 
copies by post. is 1. 88, 2d. annum. If credit be taken, the 
charge is 2a. 6d. extra, the su ptions being in advance. 
All accounts payable to the publisher, Mr. lea Gilbert, 37, 
Bedford-street. ues crossed “ Union “ Cross 
Branch.” Post Office Orders to be made payable at King-street, 
Covent Garden, W.C. 
Office for Publication and Advertisements, No.37, Bedford-street, 
Strand, W.C. 
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ENGINEERING is registered for transmission abroad, 





THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 
sheet. 


NOTICE TO AMERICAN SUBSCRIBERS. 

In answer to numerous inquiries, Mn. Cuantes Gu- 
BERT begs to state that subscribers in the United States 
can be supplied with ** ENGINEERING” by post 
Srom this office for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 
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METROPOLITAN TRAMWAYS. 

PassENGER horse railroad Bills have been plen- 
tiful enough during the last two Sessions, and 
Stanford’s annual maps of metropolitan deposits 
showed the lines of the proposed tramways laid 
down through all the leading thoroughfares of Lon- 
don, and along all the main roads leading into its 
suburbs. Very few of these schemes assumed a 
practical shape—no one, unless possibly their pro- 
moters, ever e ted chat they would—but some 
passed through the standing orders’ ordeal, and are 
at the present moment either completed and at 
work, or in progress, and shortly to be opened for 
traffic. 


so | particulars here. 





street cars, in the matter of comfort, but of course 
the inevitable prejudices attendant upon every in- 
novation will have to be overcome, and, were there 
no other cause to prevent the general introdaction 
of horse railways in London, we believe that pre- 
judice alone would prove formidable. 

But, independent of the question of superior ac- 
commodation, there is another and very important 
consideration, especially interesting to those whose 
capital will be invested in the construction of those 
lines of communication, and this consideration is 
whether tramways can be made remunerative? It 
is upon this point that the extensive development of 
any system of metropolitan horse railroads must 
turn, for should they prove commercial failures, it is 
too much to orem that any considerable mileage 
will ever be laid down in this city. This question, 
then, is especially interesting at the present time, 
when application will so soon be to Parlia- 
ment for the sanction to construct numerous schemes, 
all of which are warmly advocated by their pro- 
inoters. 

To arrive at any approximate conclusion as to 
whether tramways can become remunerative in 
London, we naturally turn tothe best results that can 
be obtained, and we find that New York furnishes 
us with sufficient data to base a comparison upon. 
In making any such comparison, however, it must 
be borne in mind that the circumstances under 
which tramways have proved tolerably successful 
there, are modified in some of the most important 
In the first place, horse railroads 
are, and always have been, the standard and recog- 
nised means of providing for the public traffic in all 
the American cities since the necessity for nger 
traffic arose. Cabs are unknown, and hired vehicles 
are the exceptions that prove the rule in favour of 
the tramways. Omnibuses, moreover, are only tole- 
rated where horse railroads are inadmissible ; they 
serve imperfectly for the conveyance of passengers 
in those few thoroughfares too narrow or too 
crowded for the wider cars. In the second place, 
most cities in the United States are laid out with 
avenues and streets of sufficient width to accom- 
modate the broad vehicles that cannot turn out of 
their course, and before which other traffic must 
give way. ‘The block system of laying out towns 
is, too, especially favourable for the successful de- 
velopment of horse railroads. Judging from pub- 
lished statistics, United States’ citizens are more 
restless than those at home; there is far more of 
travelling to and fro, and from morning till night 
the cars are crowded with passengers. Take the 
case of New York State, for instance ; the returns 
of one year show that 115,747,000 persons were 
conveyed in the street cars, upon 21] miles of line, 


j and of this total all but a small amount is due to 


This present Session is also marked by the num- | New York city and its suburbs. A glance at the 
ber of metropolitan tramway Bills that have been | map of New York will show that a considerable 


deposited, and it is probable that the construction 
will be sanctioned of a greater mileage than last 
year. 


sion of horse railroads in London for a considerable | 
time to come. It seems somewhat strange that in | 
our metropolis, passenger tramways should only at , munerative. 
the present time begin to be recognised as a con- | 


| mileage of tramways is requisite to accommodate 


this enormous traffic, and, as a n conse- 


In fact, we may look forward to the exten- | quence, the original cost of construction and the 


expenses of working maintenance are great, but not 
80 great as to make the lines as a whole unre- 


In London a different state of things rules. A 


venient and practical way of conveying the great | system of street railways, if introduced at all, will 


mass of street travellers ; that a system of immensely 


costly railroads should have been constructed before | 
the cheaper and comparatively efficient means of | 


supplying the traffic requirements should have re- | , 
| the construction of horse railroads, just in the very 


ceived a fair trial. 


be introduced in direct opposition to the recognised 
and time-honoured means of communication ; cabs 
are cheap and universal, the dense general traffic of 
the City, and the narrow streets, absolutely forbid 


The experience of many years inthe United | districts where they would be most remunerative, 
States had shown that street railroads were highly | leaving open for them only such roads as stretch 


convenient, and, for the most part, commercially | 
successful; yet it was preferred to expend millions | 
of pounds in building lines, which have certainly | 
not fulfilled the expectations of those who found the | 
money for them, rather than to pay one-twenticth | 


of the sum in laying down lines of tramways, the 


inte the surburbs, and are traffic-yielding chiefly in 
the morning and the evening, when passengers are 
on their way to, or from business. And even to 
provide efficiently for this sar anceps inter- 
mittent traffic, a considerable mileage would be re- 

uired ; lines must be laid along every main 


routes of which were less arbitrary, and which | that leads into the residential districts, the boun- 


ought to have commanded a fair share of success. | 
It is noticeable that those engineers whose names | 


have been conspicuous in the construetion of our 
metropolitan railroad system, are now foremost in 
poets our tramways in London, and one cannot 
1elp reflecting that if the order of events had been 
reversed, the public might have been almost as well 
served and shareholders better satisfied. 

Be this as it may, there is no disputing the fact 
that we must take matters as we find them, and be 








daries of which are ever expanding. 

It is evident, therefore, that most valuable 
and extensive passenger traffic, that which, more- 
over, travels to and fro in streams varying but little 
in magnitude throughout the working hours, must 
be denied to street railways in the metropolis, while 
the less profitable remnant will, at least for a long 
time, be divided more or less equally between the 
existing omfhibus service and the tramways. 

But even if the whole of the metropolis could be 


road | politan 





a table 

uring last there were owt ae of 

gers in the vehicles of 

ibus Com ; compare this number with the 
115,747,000 le conveyed by the horse railroads 
of the New York State. ‘To the total first mentioned 
must of course be added the gers carried in 
omnibuses ether thas these af ha eae Company, 


but allowing for these upon the most liberal acale, 
the total would still be lees than one half of the 
New York traffic. 

Now of all those passengers thus carried in the 
metropolis, only a comparatively small number are 
conveyed over those routes which would be admis- 
sible for tramways ; or, to state it more ly, 
a large rtion are conveyed in omni en- 
tirely within the districts unavailable for tramways, 
and aga an equal number travel over roads 
suitable for horse railways, into those ibed 
districts, and would therefore be lost to the cars, 
and =secured to the omnibuses. To take a case in 
point: a passenger journeying from Brixton to 
Oxford-circus would surely t the accustomed 
inconvenience of the omnibus, if by doing so he 
secures an unbroken journey and a single fare, ad- 
vantages the tramway cannot offer. 

So that apparently the traffic that may reason - 
ably be anticipated for horse railroads, is that to be 
obtained upon main suburban roads, from - 
gers whose destination lies within a reasonable dis- 
tance within the prescribed terminus of the line, 
and this traffic has again to be divided with the 
omnibuses which would run in keen tion. 
Then the sources of revenue would be a ntly 
cut down to a somewhat fine point. Toa con- 
siderable extent, doubtless, success or non-success 
would be affected by the fares charged, and here 
again we turn to American experience. The stan- 
dard fare of the United States’ tramroad is three- 
pence. That on the London tramways may be taken 
on the average as 2.5d., and the present average 
fares per passenger on the General Omnibus Com- 
pany are 3.07d. The mileage made by the omni- 

uses of the General Company during the year 
has been about 12,500,000 miles, to carry 42,000,000 
persons; that of the New York tramways to carry 
115,747,000 passengers, was 18,636,000 miles. The 
average receipts per mile run in the one case is 
therefore 10.38d. as against 18.5d. per mile on the 
American lines, These figures show that the average 
number of passengers carried per mile in the former 
case is 3.36, against 6.21 upon the American tram- 
ways, equal to a difference of 54.1 per cent. 

Under these conditions, the horse railways of 
New York ought to be in a flourishing commercial 
position, and an inspection of the Table on the 
next page gives us an exact knowledge of their 
cost, expenses, and earnings. 

It will be seen that among the tramways 
enumerated in this Table, six are payin e 
dividends, and 12 give no income atall. Of the 
latter class three are worked at a loss. 

Without any exception the six profitable lines 
run through the most crowded parts of New York 
or Brooklyn, and carry collectively over a million 
more ngers than all the others, whilst their 
total length is 35 miles less than that of the non- 
paying lines. 

These results would appear to point conclusively 
to the fact that, as commercial und ings, a sys- 
tem of metropolitan horse-worked tramways cannot 
be wholly successful even under the most fayourable 
circumstances, and as the conditions under which 
the street railroads constructed, or in 
London, are not the most favourable, we cannot 
anticipate such good results from their working as 
generally prevail. The report of the North Metro- 
ways Company, published recently, 
scarcely goes, however, to confirm this conclusion, 
and the returns of income and expenses me 4 
ang bxczo00 those in similar American reports. It 
may worth while investigating how these 
differences exist, for they may perhaps prove that 
with a traffic far below that obtained in Soar York, 
and lower rates of fares, the difference in first cost 
and subsequent working expenses may turn the 
commercial seale in favour of tramways, and this 
point we propose to investigate at an early 


opportunity. 
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| dols. 

900 000 6M 000 
| 209,000} 85,000 | 
«| 2,100,000 | 1,600,000 

99,850 | 80,000 | 
1,500,000 300,000 
400,000 200 000 
254,600 | 300,060 
144,606 | 45,000 | 
1,065,200 626,000 | 


Bleecker-street and Fulton Ferry ... 
Broadway (Brooklyn) 
Broadway and Seventh-avenue 
Brooklyn, Bath, and Coney Island... 
Brooklyn City we pes 
Brooklyn City and Newtown 
Brooklyn, Prosp. Park, and 
Brookiyn and Kockaway Beach... 
Central Park, North and East River’ 
Coney Isiand and Brooklyn +) 600,000 218.000 
Dry Dock, E. Broadway, and Bat'ry| 1,200,000 | 700,000 | 
Eighth-avenue . ose see} 1,000,000 203,000 | 
42nd-street and Grand-street Ferry) 71%,000 260,000 
Harlem bridg@, M: and F. ... = 113,230 130 000 
Hudson-avenue (Brooklyn)... 106,700 74,000 | 
Metropolitan (Brooklyn) 194,000 191,900 | 
Ninth-avenue... 797,820 167,000 | 
Second-avenue 800,000 700,000 
Sixth-avenue ... 750,000 250,000 | 
Third-avenue .,. 1,170,000 | 1,600,000 | 


Flatb’b| 
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THE INTERNATIONAL EXHIBITION 
OF 1871. 

CONSIDERABLE progress has been made with the 
buildings for the Lethateine International Exhibi- 
tions at Sonth Kensington since we described and 
illustrated them in May last.* It will be remem- 
bered that there are two buildings which have been 
constructed in the rear of the eastern and western 
arcades of the Horticultural Gardens. Each build- 
ing is 600 ft. in length, and 30 ft. in width, and is 
divided into two stories, the lower one being 2) ft. 
Gin. in height, and the upper ones 25 ft. Gin. The 
lower stories are to be appropriated to the general 
exhibits, and the upper ones to the fine arts. These 
buildings communicate at their northern extremities 
with the Albert Hall, the upper gallery of which 
will form part of the exhibition. At their southern 
ends they will be connected with the permanent 
nye of the Exhibition of 1862, which will also 
2 utilised for exhibition purposes. The exhibi- 
tions are to be annual, the classes of exhibits being 
varied every year, so that the buildings are there- 
fore of a permanent character. Upon a recent 
visit to these structures we found them in such a 
forward condition that we may expect them to be 
completed within a month from the present time. 
The internal appearance of the fine art galleries is 
extremely chaste, and the effect very good. The 
colour of the walls is a pale and delicate green ; the 
lighting, which is from the roof, is perfect, as far as 
we could judge from the entering angle, and with- 
out hung pictures to test it by. The walls of the 
lower storey are pale drab, the lower portion, for a 
height 5 ft. from the floor, being a deep chocolate, 
with a banded border. Tho webs and bottom 
flanges of the wrought-iron transverse girders 
which carry the floors of the storeys above, are 
left in view, and are coloured with a dark tint. 
The rivets are picked out with bright orange, which 
does not have a very happy appearance, and we trust 
that it is not too late for some modification of this 
colouring to be made ‘The same method of making 
the constructive portions of a building subserve the 
purposes of ornament was adopted by Mr, Gilbert 
Scott in the Foreign Office, with decided success. 
Whether his colours were better selected, or 
whether he was able to spend a little more money 
upon that portion of the work, we are unable to 
say. At any rate the effect is better, and inasmuch 
as Mr. Scott has gilded his rivets, we may presume 
that the cause was better also, being the latter of 
the two to which we have referred. The fine art 
gallery on the cast side is nearest completion, the 
hot water pipes are being put in for the warming 
apparatus, and the flooring tiles are being laid. 
The flooring of the lower storey is laid, and the 
hot water pipes are being fixed in place. On the 
west side the tiles of the upper storey are being 
laid, and it is ready to receive the hot water pipes, 
as is also the lower storey. We may here observe 
that the first consignment of foreign goods for ex- 
hibition has recently arrived; it is from Bavaria, 
and consists of a native parcel of clothing. 

Since our previous notice of these buildings, an 
important addition has been made to them in the 


® See pp. 320, 388, and 369 of vol. ix. 


dols. 
1,747,127 | 
277,169 | 
622.895 8.00 
156,838 | 7.00 
1,840,955 | 36.00 
569,620 | 5.50 
434,600 | 
214,489 
1,627,021 
645,225 
772,308 
| 1,465,161 
1,041,204 
239,063 
161,635 
361,500 
468.322 
1,452,393 
1,786,977 


2,745,277 


9.00 
5.38 


9.00) 
5.38 | 
8.00 
7.00) 
86.00 | 
5 50} 
3.50} 
3.50} 
24.00 | 
10.20 | 
10.73 | 
9.00 | 
5.13) 
5.00 | 
2.50 | 
4.50) 
6.10} 
8.00 | 
4.00 
8.00 
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13.00 
5.38 
8.00 
1.00 

36.00 
5.50 
8.00 
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12.00 
4.63 

12.16 
9.00 

10.25 
5.00 


3,700,000 | 
187,388 | 
1,800,000 
614,372 
| 666,087 
500} =6192,100 
44) 1,724,844 | 
9,588| 787,589 
| 1.900.000 
1,203,000 
| 1.008.000 
2.500) 245.730 | 
9,272 189,972 | 
7,000 392.900 | 
964,320 
1,670,962 | 
1,000,000 | 
2,720,000 


3.50 
24.00 
10.20 
10.73 

9.00 

6.13 

500 

2.50 

450 | 

6.10 | 

8.00 | 

4.00 

8,00 





1.50 
6.10 
8.00 
4.37 
10.00 


170,962 
60.000 


shape of an annexe. It appears that the French 


were dissatisfied with the smallness of the space 
allotted to them, which was necessarily bimited on 
account of the limited area of the Exhibition. They 
therefore made arrangements for having a supple- 
mentary gallery constructed for themselves at a cost 
of about 8000/. -As it was ordered by an luperial 
Government which has ceased to exist, it is just an 
open question whether the succeeding Government 
will recognise the obligation, or whether the ex- 
yense will not have to be added to that of the other 
Puildings. This annexe is situated at the southern 
end of the eastern block of the exhibition buildings, 
and abuts upon the Exhibition-road near to the 
entrance of the Horticultural Gardens. It occupies 
three sides* of a square, and encloses a piece of 
ground, which is to be laid out as a Blt we the 
fourth side being formed by the arcade of the Hor- 
ticultural Gardens. At right angles with the Ex- 
hibition building, runs out the northern portion of 
this annexe, which is 114ft. in length, 30 ft. in 
height, and 30 ft. in width. At the end of this gal- 
lery, another returns to the right, and which is 
226 ft. in length, and from this we turn again at a 
right angle into another gallery, 70 ft. in length, 
forming the third side of the square. Each of the 
last two galleries are of the same width and height 
as the first, and all are well lighted from the roof. 
The exterior of this annexe is by no means in keep- 
ing with that of the main building it adjoins, its 
appearance being about as plain and ugly as bricks 
and mortar could possibly make it. 

There is one circumstance worthy of note in con- 
nexion with this annexe, and that is the use in its 
construction of mortar prepared on a new principle 
recently devised by Colonel Scott. This material 
the colonel terms selenitic cement, and he prepares 
it direct for use by grinding a small portion of 
laster-of-paris with a little water in a special mill. 
lo this he adds lime, and afterwards sand, in certain 
proportions, according to the purpose for which it 
is required. ‘The plaster-of-paris prevents the lime 
slacking, and produces a very hard and quick drying 
cement, which is both economical in production and 
in use. It is a thorough success, and we await the 
completion of some experimental trials now being 
made, when we shall place the particulars before 
our readers, We may add that instances have oc- 
curred in these experiments where two bricks being 
joined together crosswise, required a pull of 800 Ib. 
to overcome the cohesion of the cement. 





STARTLING STATISTICS! 


Ovr contemporary The Engineer has recently 
published several articles on the question of cheap 
railways for India, and advocating the 2 ft. 9 in. 
gauge. We have neither time nor space at present 
to eriticise these articles nor to expose a tithe of the 
samples of erroneous reasoning with which they 
abound ; but we cannot resist quoting the following 
‘*gem” from that which appeared in our contem- 
porary last week. The writer says: 

It is not necessary to go much out of the way in order to 
prove that, as far as goods traffic is concerned, something 
even less than 2 ft. 9in. would amply satisfy the present 
requirements of India. Probably no one has ever before 





207,845 
109,042 | 6,130 


1,164,204 | 33,105 
118,776 | 


| Not _ 
13,603 | 7,018 
499,360 
118,351 | 
654,689 | 
78,941 | 
834,972 | 
62,909 | 


83,419 | 
91,335 
507,180 
600,182 
1,239,297 





dols. 
802,566 
115,172 
652 


664, 
24,617 
1,197,309 
120,425 
in operation. 
20,621 
512,962 
121,637 
669,174 


dols. 
250,806 
108,200 
479,738 

25,900 


913,371 
101,008 


11,600 
494,150 
139,685 
633,260 

804,791 | 614,400 
B41,781 | 266,117 
63,520 | 63,945 
defective.) 

27,809 


34,108 
96,253 


95,848 
512,606 | 440,960 
484,533 


625,341 
|1,267,476 | 982,892 


4,721 


13,602 
3,286 
14,485 
25,850 
6,809 
6i1 

| (Report 
6389 
4,513 
5,486 
25,159 
18,179 


120,000 


190,391 
j 74,800 


85,664 





6,299 
595 
71,706 | 
140,808} 75,000] 
274,584 | 140,400 
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| thought to compare, in the following manner, the relative 


duties of the whole railway eystem in India with that actually 
performed by the little Festiniog Railway, but the results 
certainly are startling, and cannot be wholly explained away 
by the fact that the latter is a line of railway having a 
peculiar traffic of its own, and is placed under such circum- 
stances that it can be made to perform a maximum amount 
of work, and is not so much dependent upon the fluctuations 
of trade and other cirgumstances as are most railways. It 
must, however, be borne-in mind, on comparing the results 
shown in the following table, that the particulars relative to 
India do not represent an average of all the lines, but a 

total of their performances; but the receipts of the East 
Indian and of the Great Indian Peninsula lines for goods 
traffic during the year 1869 amounted to 76 per cent. of the 
whole of the Indian lines, whilst their lengths combined 
amount only to a trifle less than 55 per cent. of the entire 
Indian system. Some relative estimate may, therefore, be 
drawn as to the probable traffic of the remaining lines. At 
any rate, the following statistics will show clearly, as far as 
goods traffic is concerned, how far the proposed gauge of 
2 ft. 9 in. would be likely to be too narrow, or otherwise, for 
the probable requirements of India for the secondary system 
of communications with which it is proposed now to furnish 
her: 
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From this it is shown that the little Festiniog line, of 
1 ft. 11} in. gauge, actually had conveyed over it upwards of 
eleven times the weight of oe Se mile per annum, in 
1869, that was hau over the Indian lines of 5 ft. 6 in. 
gouge, whilst the weight of goods hauled per train mile 
uring the same period was eight times as much on the 
former as upon the latter lines. 


The above is, we consider, the very finest speci- 
men of statistical information that we ever met with; 
and on reading it we were so struck by the startling 
results obtained by the writer's mse’ f of estimating 
the carrying capacity of railways, that we deter- 
mined to develop his system further ; and we now 
beg to direct his attention to the following practical 
mode of gaining information concerning the sub- 
ject upon which he writes. Let him, in the first 
place, beg, borrow, or~purchase—a substantial 
wheelbarrow, and, having conveyed the said barrow 
into his back garden, let him then mark out with 
care and accuracy a distance of 66 ft. or J,th of a 
mile. Next, having loaded his barrow with | ewt., 
let him trundle it backwards and forwards over his 
measured distance at a speed of, say, four miles per 
hour, and let him continue this exercise as long as 
his other engagements, and the strength of his con- 
stitution, will permit, Having by these means 
thoroughly impressed upon his mind that a wheel- 
barrow loaded with lewt. can be bowled along 
over a measured distance at the rate of four miles 

r hour, let him sit down and reflect upon what 

é has done. Dismissing his first thought—which 
will probably be that he has made a fool of himself 
—let him think over the following simple calcula- 
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tions: The length of his “line” being Jth of a 
mile, and his speed = miles per hour, it 
follows that during an hour he will have made 
altogether 320 trips from end to end; and the load 
carried each time being 1 cwt., his “ line” will thus 


have accommodated a traffic of = 16 tons per 


hour. Working ten hours day, and, say, 300 
days per year, he would thus be able to convey over 
his “ line” 1610 300=48,000 tons per annum ; 
and as his * line” is but Ath of a mile long, the 
“weight of goods hauled per mile per annum”— 
his grand standard measure of capacity--would be 
48,000 x 803,840,000 tons, or about four huadred 
times greater than that of the Festiniog Railway, and 
about four thousand five hundred times greater than 
that of the Indian lines he refers to! ! Zrgo, ac- 
cording to his mode of calculation, a track which 
could be traversed by a single coolie anda hand 
barrow would be far more than sufficient to accom- 
modate all the goods traffic of India! It is perhaps 
scarcely necessary to point out to the writer in our 
contemporary the effect of going to the expense of 
two wheelbarrows, but we think it well to direct 
his attention to the fact that by reducing the length 
of his back garden “line” to one-half, he will be 
able to prove satisfactorily to himself, we have no 
doubt, that its carrying capacity is double that we 
have stated above. In conclusion, we recommend 
the perusal of the above-mentioned articles in 7'he 
Engineer to our readers as being likely to afford them 
considerable amusement, and as being, therefore, 
especially suited for the Christmas season, 


THE ROYAL ALBERT HALL. 

Tue Royal Albert Hall of Arts and Sciences at 
South Kensington is now rapidly approaching com- 
pletion, the interior arrangements and_ fittings being 
sufficiently advanced to enable a tolerably accurate 
idea to be formed of what its general appearance 
will be when finished. Of course we refer only to 
the constructive appearance of the building, as the 
artistic decorations of the interior have not yet been 
commenced, unless we except a trial patch here and 
there in the main gallery, which we trust will not 
be the copy for the remainder, otherwise the build- 
ing had better be left plain. The leading features 
of the building, and the objects for which it has 
been erected, are now so well known to the public 
as to render it unnecessary to describe them bere at 
apy length. Those of our readers, however, who 
desire to have all the details will find them— 
together with elevations and sections of the hall— 
at page 175 of vol. v., and pages 117 and 142 of 
vol. viii. of this journal. It will suffice here to state 
that the building is elliptical in plan, and measures 
272 ft. on the major and 238 ft. on the minor axis, 
outside measurement. It is designed to accommo- 
date 8000 persons, exclusive of the chorus singers 
and musicians; the audience will be seated as 
follows: In the arena or lowest and central portion 
of the hall, 1000; in the amphitheatre, which rises 
above and surrounds the arena, 1400; in the first 
and second tiers of boxes, 1100; in the balcony 
above these, 2500; and in the gallery, 2000. The 
two tiers of boxes and the baleony do not extend 
entirely around the building, a space being left be- 
tween them at the southern end of the building for 
the chorus singers and the organ, which is now in 
course of construction. The gallery, however, is 
carried entirely round the building, and is 800 ft. in 
circuit and 20 ft. in width. It is lighted from above 
as well as from one side, which opens through 
arches to the interior of the hall. It is approached 
from below by three main double staircases, which 
also have landings at the leve]s of the two tiers of 
boxes and the baleony. These latter have also each 
two independent staircases, besides which there are 
two lifts reaching from the grouid floor to the 
gallery, and which are to be worked by hydraulic 
power from tanks in the roof. The leading dimen- 
sions of the building are as follows: Height from 
the arena to the springing of the roof, 135 ft., and 
from the same point to the top of the lantern, 150 ft. 
The span of the roof is 219 ft. 4in. by 185 ft. 4 in. 
The purposes to which the hall is to be applied are 
scientific congresses, musical performances, Aisteibu.- 
tions of prizes by public bodies, conversaziones of 
scientific societies, exhibitions—national and inter- 
national, and various other purposes connected with 
the advancement of science and art. 

It was in connexion with this latter that 
a gathering of architects and other scientific gentle- 
men took place within the walls of the building on 














Wednesday last, . which runs d 
the building, is to be for the display of . 
drawings and models in the f i 


tectural 
International Exhibition of 1871. The hall will be 
laced in communication with the two Exhibition 
yuildings which flank the Horticultural Gardens on 
the east and west sides, and will thus form part of 
the Exhibition itself, This gallery is well adapted 
for the purposes to which it is in the first place to 
be devoted, and we imagine that architects have no 
cause to be dissatisfied with the space appropriated 
to their works. They will not, however, be 
sole oceupants of this pictare gallery, as it is 
termed; it is also to be used for the display of 
educational objects. The balcony, which runs par- 
tially around the hall, directly below and in front 
of this gallery, will be fitted with removable seats, 
so that it can either be used to accommodate an 
audience, or can be speedily converted into an ex- 
hibition if required. In like manner seats will also 
be prepared ready to be placed in the picture gallery 
if wanted at any time. ‘The walls of the gallery are 
ready for decoration; the flooring, which is fire- 
proof, is being prepared for laying with tiles, and the 
columns carrying the arches which open on to the 
hall are nearly completed, ‘The balcony is ready to 
receive the seats, and the two tiers of boxes have 
all the standing timber framing fixed in place. The 
stepped flooring of the amphitheatre is laid, and 
the arena is ready for its flooring, which will be laid 
so soon as the scaffolding rising from it to the 
roof is cleared away. ‘This cannot be done before 
the glazing of the inner circular skylight of the 
roof is completed, and that has only just been com- 
menced. Rolled cathedral glass, ornamented with 
a fancy design laid on in colours, is being used. 
The pattern of the design, by the way, is decidedly 
small and insignificant, when viewed from the 
arena, and as seen from the gallery it is none too 
large. The pattern might therefore be made much 
bolder without any loss of effect when viewed from 
the gallery and boxes, and with considerable - 
of effect when seen from the body of the hall. 
The warming apparatus has been completed, 
and was partially in use on the occasion of our 
visit on Wednesday, ite effects a very per- 
ceptible on entering the building, and leaving out- 
side a keen north-east wind. ‘The outer skylight 
in the roof and the glazing in the windows aroun 
the building has been completed for some time past. 
The works are being pushed forward with vigour, 
the object being to finish off ready for the opening, 
which it is expected will take place in March 
or April next year, according to Her Majesty's 
pleasure. 

One of the most important adjuncts of the musi- 
cal entertainments which will take place in the hall 
is the organ, which, when completed, will be the 
grandest and most complete instrument in the 
world. It is being constructed by Mr. Willis, of 
Camden-town, who was the builder of the organ of 
St. George’s Hall, Liverpool, which is the finest 
toned instrument we ever heard, but which, we are 
told, is to be eclipsed by that for the Albert Hall. 
A general description of this organ will be found 
on page 217 of our last volume. Some idea, how- 
ever, may be formed of its size when we state that 
the largest speaking pipes are 47 ft. high and 2 ft. 
in diameter, ‘The organ will be supplied with wind 
by two steam engines, which. are placed in an en- 
gine-room situated behind the organ, and at a lower 
level. Of these engines, one is a double cylinder hori- 
zontal, of 12 horse power, and the other a double 
beam engine, of 15 , ee power, working a pair of 
air pumps. As we shall give full particulars of 
these engines in an early number, we need not 
further refer to them here. Steam will be taken 
from three wagon-boilers of 30 horse power each, 
which also supply steam to a centrifugal pump in 
the same engine-room, for supplying the fountains 
in the Horticultural Gardens, Besides this, these 
boilers work a small beam engine for lifting water 
into nineteen tanks placed in the roof of the hall, 
asa precaution against fire, and for working the 
lifts. ‘They will also have to work the two small 
engines, which will drive the fans for ventilating 
the hall. In addition to these demands, the boilers 
have further to provide steam for the numerous 
coils of heating pipes throughout the building. 

Upon the oecasion of our recent visit to the hall, 
some trials of thé acoustic properties of the build- 
ing were made, Solos were played on the pianoforte, 
the violin, the flute, and the piccolo; a lady sang a 
song, as did also a lad in the employ of the con- 


tractors, who has a remarkably good voice, which 


the | ance is creditable to © Scott, 


q|of the 2 ft.6in, gauge wagons pe 
t 








i was certainly wonderful. The 
was a practical refutation of the adverse opinions 
of some who formerly held that the ball was far 
beyond the reach of the single human voice, On 
the whole, the progress of the Albert Hall 
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fected the design of the byilding. The decorative 
portions have been worked Mr 

the contractors for the erection 
Messrs. Lucas Brothers. 








RAILWAY GAUGES. 

At the present time when the gauge question is 
attracting so much attention many 7 our readers 
will examine with interest the engravings on the 
next page, representing therelative carrying capacity 
and stability of railway es wagons on the 
4 ft. &} in, 3 ft. 6 in., 2 ft. 6 in, es, 
these engravings having been prepared deans tie 
grams kindly supplied to us by Mr, Carl Pihl, the 
well-known engineer of the Norwegian narrow- 
gauge railways. In the diagrams the diameters of 
the wheels of the vehicles have been taken as 3 ft. 
for the 4 ft. 8h in, gauge; 2 ft. 6 in. for the 3 ft. 
Gin. gauge; and 2 ft. for the 2 ft, 6in. gange, 
while the outside widths of wagons on the three 
gauges have been taken as 7 ft, 9 in,, 7 ft., and 5 ft. 
respectively. 

iagram Fig. 1 shows that the height of load 
above floor of vehicle being constant, and the angles 
of stability for three gauges being respectively 50°, 
45°, and 36°, the sectionAl areas of the loads will be 
27 square feet, 24.5 square feet, and 17.5 square 
feet respectively ; and consequently these numbers 
27, 24.5, and 17.5 will, under these circumstances, 
represent the comparative capacity of the wagons 
per foot of length. i Fig. 2 shows, on the 
other hand, that if the angles of stability be equal 
(namely 45° in all cases) the sectional areas of the 
loads will be 33.5, 24.5, and 10 square feet re- 


spectively, or in other words the me — 
oot in lengt 


will be but about two-fifths of 
on the 3 ft. 6 in, gauge. 
Diagram Fig. 3 shows that, the loads being the 
same, the relative stabilities will be represented by 
the angles, 55°, 52°, and 364°, and the consequent 
additional pressure on the rails by reason of oscilla- 
tion from want of stability and inequalitics of the 
ab ab’, a's’ 
road may be represented by rE Oe EN 
in the example shown, where the effect from oseilla- 
tion is sw to be equal to an actual lateral in- 
clination of the axis of the vehicle through an angle, 
a==7°, the increase of pressure on the one rail 
would in the three cases be as the numbers, 1, 1.02, 
and 1.13. In other words, Mr. Pihl considers that, 
if a rail weighing 40 lb. per yard would be sufficient 
for the 4 ft. 8} in. gauge, oe 40.8 Ib. and 
45.2 lb. per yard would be required for the 3 ft, 6 in. 
and 2 ft. 6 im. gauges respectively, in order that 
they might not be subjected to a greater propor- 
tionate strain. In other words, a line of 2ft. Gin. 
gauge would require rails 4.41b. per yard heavier 
than those necessary for a line of 3 ft. 6 in, gauge, 
supposing the unit of strain to be the same in the 
two cases. Under such circumstances as exist in 
Norway, Mr. Pihl considers—and he is thoroughly 
competent of judging—that the saving in cost of 
work which might possibly be effected by sub- 
stituting a 2 ft. 6in. for a 3 ft. Gin. gaoge might 
amount to about 36/. per mile, while, on » other 
hand, to obtain a road having the same powers of 
resistance in the former as in the latter case, the 
additional expense incurred by the necessity of em- 
ploying a heavier rail would (taking the price of the 
rails at 8, ton) amount to about 55/, per mile, 
thus showing that it would nire an additional 
ex iture to procure a decidedly inferior railway. 
Of course it is not supposed that actually the oscilla- 
tion of the vehicles is as much as shown on the dia- 
, namely, 7° on each side of the centre ine; bat 
it is considered by Mr. Pibl that the effec of the oscil- 
lations which do oceur-whea running ay be fairly 
estimated as equal to that which word be produced 
by steadily heeling over the vehicles to the extent 
shown, and that hence the results are the same. 
The diagram, Fig. 4, shows the comparative 
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DIAGRAMS OF CAPACITY AND STABILITY OF ROLLING STOCK. 























formation widths, &c., of the three gauges men- 
tioned, and it also shows the angles of stability of 
the carriages suitable for the different lines. As all 
the dimensions are marked on the figure, it will be 
readily understood without further explanation. 

It will be seen that the diagrams above referred 
to fully bear out the statements we have made, that 
it is, except in very rare and special cases, false 
economy to construct lines of less gauge than 
Sft. 6in. We have, in recent numbers, urged this 
view strongly, and all the additional information we 
receive as to the practical working of narrow gauge 
lines already constructed, strengthens us in our 
conviction of its correctness, 


PERMA 
Baron von Weber's EXPERIMENTS ON THE STABILITY 
or Permanent Way. 
(Continued from page 434.) 

NOTWITHSTANDING the great value of the results 
obtained from the experiments we have already 
described, it is undeniable that some of the main 
questions relating to the stability of permanent 
way structures can only be finally answered by 
ascertaining the amount of the momentary deflec- 
tions and displacements of the rails which actually 
occur when a line is subjected to the action of 
passing trains, but which disappear either entirely, 
or almost entirely, after the action which causes 
them ceases, and which are thus, under ordinary 
circumstances, likely to escape observation. 

The momentary deflections and displacements 
just referred to may be divided into two classes, 
namely, those which apparently disappear on the 
removal of the load, and those which disappear ab- 
solutely. To the first class belong those deflections 
and displacements which, although causing a greater 
or less loosening of the structure, are yet within the 
limits of elasticity of the rails, so that the latter, 
after the passage of a train, return to their normal 
positions, and there are only left to mark the move- 
ments which have taken place, the small lateral 
displacements of the spikes, or small impressions of 
the sleepers by the bases of the rails. Such marks 
of displacements are likely to escape any but very 
careful inspection ; yet, taken altogether, they may 
allow to the rails an amount of play or liberty to 
cant, which may produce dangerous results. 

The second class of momentary displacements, on 
the other hand, consists of those which take place 
within the limit of elasticity of the permanent way 
structure as a whole, all the parts returning to their 
normal positions on the removal of the cause of the 
disturbance. Such momentary alterations as these in 
the positions of the rails occur less frequently than 
those of the former class, but they may nevertheless 
become dangerous under certain circumstances, 
which will be spoken of hereafter. 

The observation of the momentary alterations in 
the positions of the rails which occur during the 
passage of trains is a difficult matter, but still more 
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difficult is it to ascertain correctly the amounts of 
the various movements which take place. Thus, 
first, the action of the rolling stock produces sudden 
shocks and blows, whiclf preclude the employment 
of any arrangement of levers for measuring the 
acting forces ; next, the movements of the rails are 
so complicated that the use of arrangements or ap- 
paratus which should simultaneously indicate ac- 
curately all these movements would be almost im- 
practicable, and, finally, it is extremely improbable 
that the maximum deviation of the structure under 
its loads should take place just at the moment of 
observation, and yet this maximum movement is 
the very thing which it is desired to escertain. To 
overcome these difficulties of observation, Baron 
ton Weber designed an admirably simple arrange- 
ment, which answered its purpose ws and of 
which we shall give a description shortly. 





Before describing his own experiments, Baroni | 
von Weber gives an account, at some length, of 
those carried out in this country by Mr. Peter | 
Barlow in 1835. Mr. Barlow employed for his ob- 
servations the instruments illustrated by us on page 
253 of the present volume, these instruments, how- 
ever, being open to several important objections, as 
we have already explained. if was, in fact, pro- 
bably owing to these defects that many of the dis- 
crepancies in Mr. Barlow’s experiments are due. 
We shall not, however, speak further of Mr. 
Barlow's experiments here, but shall proceed to 
give an account of those carried out by Baron von 
Weber. 

In the first place, Baron von Weber desired to 
measure merely some vertical deflections of the 
rails under the influence of the traffic, and for this 





purpose he employed the simple arrangement used 


by him {for measuring the compressibility of the 
sleepers, and illustrated by us on page 344 of the 
present volume. 
44th Series of Experiments. ‘The vertical deflec. 
tion of the rails of variously-constructed permanent 
ways was determined under the of an 
engine weighing 550 centners (=62,3921b.), the 
greatest load upon one wheel being 110 centners 
(=12,478 Ib.), and the experiments being made on 
a straight portion of the line. The deflections were 
measured at the middle of the rails at those parts of 
the lengths of line at which the sleepers appeared 
to be firmly bedded in the ground. “The subjoined 
Table contains the results of these experiments. 
The experiments 1 to 7 were, as is recorded in 
the Table, made with structures, the rails of which 
were of the section illustrated by us on page 307 of 
the present volume, while the seven sleepers to 
which each 18 ft. rail was attached, had a bearing 
surface on the ground of almost exactly 3.5 square 
metres (= 36.58 square feet) and the average de- 
flection of rails between two intermediate sleepers 
amounted to 5.8 millimetres (0.228 in.). This 
deflection, however, included the deflection of the 
rail itself, the compression of the sleepers, and the 
impression of the latter into the ballast ; and these 
various amounts would, according to the results of 
preceding experiments, probably be distributed as 
follows : 
mil. in. 
Impression of the sleepers into the 
last ove ooo eve ove 1.3=0.051 
Deflection of the rail ... ose vee 1.3=0.051 
Compression of the sleepers ... 3.4=0.134 
These values remained the same for all speeds at 
which the engine was run over the structures. 
Baron von Weber justly considers that the con- 
clusions to be drawn from the above experiments 
are of importance, as they give numerical values for 
a considerable proportion of the resistance which 
has to be overcome by the rolling vehicles. Even 
if the impression of the sleepers into the ground 
could be attributed to an insufficient bedding, there 
still remain the deflection of the rails and the com- 
pression of the sleepers to absorb power, and Baron 
von Weber considers that this power amounts for 
each wheel, to the weight on that wheel multiplied by 
the deflection of the rail multiplied by the velocity 
of the engine. Taking the deflection of the heavier 
structure as 4.5 millimetres=0.018 ft., and that of 
the lighter structure as 6. millimetres=0.02 ft. ; 
and the weight per wheel as 110 centners= 12,478 
lb., we should get the power consumed as being in 
the case of the Lesvie? structure : 
P=12,478 x 0.018 x V; 
and in the ease of the lighter structure, 
P =12,478 x 0.02 x V, 
P in these equations being the power consumed in 
foot-pounds, and V representing the velocity of the 
engine in feet, per minute. Baron von Weber ecal- 
culates in this way that in the case of the engine 
weighing 550 centners (110 centners on each of four 
wheels, and 55 centners on each of the other two) 
the power thus consumed when running at a speed 
of 5 miles per hour, amounts to 17.15 effective horse 
power on the more rigid, and 22.3 horse power on 
the lighter structure, and he considers also that 
this power increases in direct proportion to the 
speed and weight of the engine. He states, there- 


TABLE sHOWING THE DerLEcTion oF THE Rarts tw vaRiovs PermMayest Way Strectcres woex TRAVERSED BY a¥ 
Eyorne wetentne 560 Centyers (=62,392 Lp.), asp mavine 4 Maxtuum Loap or 110 Centyens (=12,478 LB.) 


ow a WuHert. 


Description oF Structure yp Ratts.* 


Number of 
Experiments 





| 

| Distance apart 
| of sleepers 

| from centre to 


centre. 


Width of 
sleepers. 


Greatest Deflection 
of Rails. 





” ” 


’ ” 


” ” 


” ” ” 


"Silesian Railway 





Experiment on the main line of the Silesian Railway—TIron rails, 
Steel rails) 
’ ” 812—=32.0 
Bohemian Railway—Iron rails, 


Silesian Railway—Steel rails) 


” " ” ” Bis 
sidings of the Bohemian Railway—Iron rails,| 
shallow section 


”" 


mil. in. 
5. 0.197 


4.5=0.177 


mil. in. 
230— 9.05 
300—11.81 
200=— 7. 
200= 
230=— 
200— 
230= 


| mil. in. 
1042>-41.0 


902=35.5 
6.5=—0.256 
6.5—0.256 
6.5=0.216 
6.560.256 
6.0=—0.236 


1042==41.0 
1016= 40.1 
1054= 41.5 
1054—41.5 

7.2=0.283 

8.5=0.335 
10.0=-0.394 


8.5=-0.335 
8.5—0.335 


1042=41.0 
1043=41.0 
1168= 46.0 
990= 38.9 


9.05 
210=— 8.27 











~ *'Tn all cases when not otherwise specified the section of rails used is that illustrated by us on page 37 of the 


present volume. 
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fore, that by making a few experiments the influ 

ence of acy prmanent way structure on the resist- 
ance op to the of the trains, and con- 
sequently on the ae of fuel of the engine, 
can be readily ascertained. 

The importance of the results obtained by ob- 
servations of the deflections of the rails caused by 
the single passage of an engihe made it the more 
desirable to ascertain by other experiments the ex- 
tent of all the combined movements of the rails at 
different points of the structure under various 
circumstances, and during a considerable iength of 
time. These pa Pg pw could, however, only give 
satisfactory results, if they were made not only on 
straight and horizontal portions of the line, but also 
on curves of different radii traversed by trains at 
various speeds. But the construction and fixing of 
ageenae as well as the carrying on of continual 
observations at so many different points was practi- 
cally almost impossible, and it thus became neces- 





sary to devise means by which the whole movements 
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= 
Taste Ssowrse Tax DisPtacewests ov Tax Rams pvatwe Tee Passiar ov tea Tears. 
Curves— * Total. do- Horizontal displace- | Horizontal displace- : 
Live ov Rartway. | Incline. | Radius in flection of| "ments of the head of | ments of the base of 
metres. millimetres.| "Sls in millimetres, | rails in millimetres. 
. 
right. | left.) right. | left. right. | loft. 
Saxon Bohemian Railway ...|1 in 2000) {*'8™}| 1492) 7. [86 |+2 —9 [44-1 |-2 lw A. 
” ” . 1 in 2000 ose 1.438 1. 4+3.5—-3.5 +4 -—7 —O.5 +1 +1 —J J 
Saxon Silesian Railway ...iLim 140 ove 1489). 6.5 (11 [41 —2.5 [+2525 |4+2 ~—1 [+1 —8 
a gg » evjLin 140), 1496) 96 [7 147 ~25/+2 —3 [46 —1 [+25 —25) 
o ~ ~ olin 185 woe 1.436; 6 (| 5.75)445-—05 4385-2 (+25-25 +3 —25 
” ” ” lin 135 one 1.436; 10 ‘10 +45—1.25 +2.7—38 +8 —@ \+4 ee | 
a ‘ a Spee 7 849.57 | 1444] 6. (4.25142 —15 |+2 —2 [41 -—0 (415 ~0 
Dresden- Chemnitz Railway|lin 100} 396.66 | 1466) 45 6 |44 —05 (47 —1 [425-156 45 —4 
Me is » jim 100) 283.19 | 1.465 j@ j4+6 —2 [+8 —12 |+25-25 i+8 —L5 B 
is a és lin 40; 283.19 | 1.465) 8. | 6.6 42 —2 (4) ~12 (43 —15 | 4125-2 
te 0 » {tim 40) 28819 | 1462) 96 85/44 —0 [+2 —5 [435-0 [42 —3 
i * o lin 100 160.81 1.462; 8. (9.5 |+65—05 (+4 —3 (4245-05143 —2 
Mf lin 70) 169.31 | 1468) 55 (6 {445-0 [445-2 [48 —1 (425 —15 























Nors.—The horizontal displacements towards the inside are marked —; those towards the outside, +. 
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of the rails at any desired points could be registered | a correct indication of the maximum movements of 


mechanically. 

The arrangement designed by Baron von Weber | 
for fulfilling this end was, as we have before ob- | 
served, admirably simple, and of very cheap con- | 
struction. It consists, as shown by Figs. 24 and | 
25, of three stakes or piles, aaa, driven into the 
ground for a depth of about 5 ft., these piles carry- | 
ing a cross piece, b4, having cut in it two notches | 
in which the rails, ec, can play freely. To the | 
cross piece, 4 4, are fastened at dand d, where the 
rails pass through, the wooden cheeks or blocks,‘¢ e, 
ee, Figs. 26 and 27, these cheeks carrying between | 
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the rails in every direction which have taken place 
since the lead plate was fixed. 

Baron von Weber has published a number of 
interesting diagrams showing the movements of rails 
ascertained in this way; and from these we have 


| selected two, and have had them carefully repro- 
duced, one-third full size, in the subjoined engraving. 
The annexed Table gives a summary of Baron von 
Weber’s observations on the movements of the rails 
carried out by means of the apparatus we have de- 
scribed, on various parts of the 
during ordinary traffic. 


es mentioned, and 
It may be added that 





moderate speed, and with the wheels and axles in 
good condition 


The diagrams and the dimensions given in the 
Table show that the momentary displacements of 
the head of the rail may amount to 7 millimetres 
(=0.275 in.) on the inside of a curve, and 8 milli- 
metres (=().315 in.) on the outside. It is, Baron 
von Weber remarks, further admissible that the 
flanges of the wheels may become so worn before 
the tyres are re-turned that the lateral play on a 
line of the normal gauge of 1.436 metres (= 4 ft. 
8} in.) may amount to one inch each way from a 
central position, and, moreover, on sharp curves it 
is not unusual to widen the gauge to the same ex- 
tent, namely, lin. The normal distance between 
the tyres on the German railways is 1.36 metres 
(=4 ft. 5)in.), and, with the t worn in the 
manner above referred, the combined thickneas of 
the two flanges where they press against the rails 
would be reduced to, say, 21 millimetres, making 
the distance from outside to outside of flanges at 
these points 1.381 metres. But there are a great 
number of wheels still running on German railways 
having tyres but 113 millimetres (= 4) in) wide, and 
thus adding together the distance between tyres, 
thickness of flanges and width of one tyre, we get 
a total amount of 1.36 +0.021+4-0.113 = 1.494 metres. 
Now, if wheels of this kind are on a portion of the 
line laid to the gauge of 1.461 metres, which we 
have mentioned as aay Semcon ove on sharp curves, 
and if this gauge has been momentarily enlarged 
by dis: ent to the extent of 15 millimetres, 
thus making it 1.476 metres ; then, with the flange 
of one wheel against one rail, the other wheel will 
only overlap p< other rail by 15 millimetres, or 
but 0.7 in. This may appear to be an exaggerated 
supposition; but the annexed diagram, B, proves 
that on the part of the line where that diagram was 
taken, such a state of things had actually occurred. 
But the heads of the rails are rounded at the sides, 
and as the outer edge of the tyre is also more or 
less rounded, the real bearing surface of one wheel 








DIAGRAMS SHOWING THE DISPLACEMENT OF RAILS UNDER TRAFFIC, (ONE-THIRD FULL SIZE.) 


them a leaden plate, 7 This lead plate is about 6 
millimetres (==0.236 in.) thick, and consists of two 
halves fitted exactly to the section of the rail, the 
edges of the plate where it touches the rail being 
thinned down to 1.5 millimetres (=0.059in.) in 
thickness. 

When this apparatus is fixed in position the lead 
plate surrounds the rail everywhere, except at the 
top and at the point where a space is left for the pas- 
sage of the wheel flanges. The plate being fixed, and 
held securely in its place entirely independent of the 
rail, it follows that any movements of the latter 
which take place must cause a forcing away of the 
edges of the lead plate, and thus the outline of the 
hole in the latter at the end of any given time gives 





during the time the experiments were being carried 
on, the weather was for the most part favourable, 
no soaking of the ground taking place, while the 
gauges were always fixed at points where the struc- 
ture was firmly bedded. 

This Table, in connexion with the diagrams, is 
very instructive, and it explains in a simple manner 
the causes for many accidents which, if it were not 
for the movements of the rails being thus registered, 
would not be set down to the condition of the per- 


manent way dr the rolling stock, but the causes ef | 
| order, and avoiding the use of tyres of a leas width 


which would remain more or less of a mystery. 
Instances of this are to be found in the running of 
engines and trains off the rails at straight and well- 
maintained portions of the line, when moving at a 











on the rail is reduced to a width of 4 or 5 milli- 
metres (0.157 or 0.196 in.), and it is easy to under- 
stand how a very a extra displacement, due, 
for instance, to the slippery state of the rail re- 
ducing the coefficient of friction between it and the 
w would suffice to cause the latter to slip 
down between the rails, thus cansing an accident. 
Baron von Weber justly remarks that the extent 
of this unrecognised danger is exceedingly 
disquieting, its existence points strongly to the 
necessity of maintaining the permanent way in gocd 


than 125 millimetres (5 in.). 
The Table and diagrams given above show dis- 
tinetly, by the displacement of the heads of the 
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rails, how the adhesion between the rails and wheels 
cause the former to follow the lateral movements of 
the latter; and the Table, moreover, proves by the 
almost uniform displacement of the two rails in 
curves both inwards and outwards that the super- 
elevation of the exterior rail is just as often the 
cause of an increase as of a diminution of the re- 
sistance of the engine and train; as when the speed 
of the latter is too slow the superelevation causes 
the wheel flanges to be forced against the inside 
rail. Baron von Weber, however, does not deem 
this any reason for abandoning the use of super- 
elevation for the outer rail of curves; but on the 
contrary, he considers that, notwithstanding the 
defect just mentioned, it is one of the best safe- 
guards which can be adopted for preventing ex- 
cessive displacements of the structure. 

In concluding our account of this portion of 
Baron von Weber's investigations, we cannot re- 
frain from directing the attention of engineers in 
this country and abroad to the important informa- 
tion which might be obtained, at very little trouble 
and expense, by the general use of the method of 
gauging the movements of rails by the employment 
of lead plates in the manner we have described. 
Baron von Weber's experiments were made on 
permanent-way structures of a somewhat light 
class, and it would be exceedingly interesting to 
know how far the movements of the rails of which 


he obtained records exceed those which take place | 


in the heavier permanent ways in use in this 
country. It would also be interesting to know the 
different extents to which any given class of per- 
manent way is displaced by engines and rolling 
stock of different moe and by making trials of 
this kind much valuable information might be 
gained as to the effect on the permanent way of 
engines with or without bogies, of different wheel 
bases, and with different distributions of weight. 
There are hundreds of our readers who have 
ample opportunity for carrying out such experi- 
ments as those to which we have alluded, and the 
apparatus required is so simple and inexpensive that 
there is little excuse for not using it very exten- 
sively. We may add that we, on our part, shall be 


happy to give full publicity to the results of any in- 
vestigations of this kind of which we may receive 


the necessary particulars.* 
(To be continued.) 


Barnors ror Catra.—We understand the contract for the 
Yang-Torr-Foo and other bridges for the Municipal Council 
of Shanghai has been let to the London Engineering and 
Iron Shipbuilding Company, Limited (late Westwood and 
Baillie), by Mr. Titred sfield Rake, of Newcastle-upon- 
Tyne, whom the Council have retained in their interests for 
the preparation and shipment of these works. 


Crvm ayp Mecuasicat Exatnegrs’ Socrerr. — The 
opening address of this society for the Session 1870-71 was 
delivered by the president, James B. Walton, Assoc. Inst. 
C.E., on Friday evening, the 16th of December. The address 
dwelt at length upon the education, present position, and 
future prospects of young engineers. The programme for 
the Session is one considerable interest, as the following 
list of papers will show: January 6, 1871, F. E. Cooper, 
ne Siguale and Telegraphs employed on the Metropolitan 
Railways;” January 20, B. Haughton, “ Ought the Govern- 
ment to re the Railways?” ; February 3, R. M. 
Bancroft and H. E. Hunt, “ Limes and Cements ;” February 
17, Charles H. Rew, “ Notes on Old London, Architectural 


and Engineering ;” March 3, Arthur T. Walmisley, “ Sus- | 


pension Bridges;” March 17, W. Forsyth Black, “ On some 
of the methods of sheathing Iron Ships with Copper and 
Zine ;” April 7, W. Meakin, “Some small domestic Engi- 
neerings; April 21, @. Eedes Eachus, “ Metallurgy and 
Mining in Poland;” May 5, Charlies H. Driver, “ Orna- 
mental Cast Iron; May 19, Arthur C. Pain, “On the use 
and selection of Stone for Engineering and Architectural 


work ;” June 2, G. J. Crosbie Dawson, “ On the longevity of 


Cast and Wrought Iron for Engineering Structures, the 
causes of corrosion and deterioration, and suggestions for 
remedying and arresting decay ;" June 16, C. W. Whitaker, 
“On the disposal of Sewage ;” June 30, William Lawford, 
Mem. Inst. C.E., “ Light Railways, as exemplified by Lines 
recently constructed for His Grace the Duke of Bucking- 
ham ;" July 7, annual meeting. The meetings are held at 
the Board Room, No. 4, Westminster-chambers, Victoria- 


street, commencing at 7.30, and are open to the members of 


the engineering and architectural profession. Communica- 
tions are to be addressed to the secretary, Charles H. Rew, 


5, Victoria-street, 5.W. 





* We may suggest that any of our readers who may carry 
out such investigations as those above mentioned, and who 
may favour us with the results, should send us the following 
details : pe mse pal weight of rails per yard ; 
material of which raile are made ; dimensions of 8 
distance apart from 2 ae ae chairs and 
fastenin Le -joints, if any ; length of rails ; 
position of point at which the lead plate Rew see! with 

to the sleepers and t joint; nature and condi- 
tion of ballast ; and tracing of opening made in lead plate. 





TURNER'S PORTABLE ENGINE. 


Ix the course of our account of the recent Smithfield 
Show, we mentioned a portable engine exhibited by Messrs. 
E. KR. and F. Turner, of Ipswich, which was fitted with a 
new arrangement of self-adjusting expansion gear and with 
piston valves, and we promised that these details should be 
| illustrated by us in an early number. This promise we now 

fulfil by the publication of the engravings on page 484, in 
| which Figs. 1, 2, 8, and 4 show the general arrangement of 
the expansion gear, while Figs. 5, 6, 7, and 8 are enlarged 
views of details of this gear, and Figs. 9, 10, 11, 12, 18, 
and 14 are similar views of the piston-valve. 

Referring, first, to Figs. 5, 6, 7, and 8, it will be seen that 
the eccentric, which is of course made in two halves, is so 
formed as to be capable of sliding transversely across the 
erank shaft, this shaft being made square and provided 
with guiding flanges (see Fig. 8) at the point where the 
eccentric is situated. In the engine to which the details we 
are now describing belong, the slot in the eccentric is so 
placed that the centre of the eccentric moves across the 
crank shaft in a line parallel to, and at a distance of 43 in. 
from, a line drawn through the centre of the crank shaft at 
right angles to the crank. In other words, in whatever 
| position the eccentric is placed, it bas a constant linear ad- 
vance of $4 in., and the lap of the valve being } in., there is 
thus a constant lead of Jj, in. at all points of cut-off. 

Referring now to Figs. 5 and 6, it will be seen that the 
square part of the crank shaft is traversed, at right angles 
to the slot of the eccentric, by a pin carrying at its ends a 
pair of links, as shown. The other ends of these links are 
traversed by a pin which also passes through three other 
links, of which two lead off to a sleeve sliding on the crank 
shaft, while the third or central link is coupled to the ec- 
centric itself, as shown. This last-mentioned link, together 
with the pair first mentioned, form a kind of mule or knee 
joint, which can be straightened or deflected by the links 
attached to the sliding sleeve. In Fig. 6 the links attached 
to the crank shaft and that coupled to the eccentric are 
shawn in a line with each other, and the eccentric is thas 
forced to the extent of its traverse in one direction. If, on 
the other hand, the sliding sleeve be shified along the crank 
| shaft away from the eccentric, so as to draw the links form- 
ing the mule joiat into the position shown by the dotted 
lines, the eccentric will be moved towards the central point 
of its traverse, and its throw will be thus diminished, pro- 
ducing an earlier cut-off. It will be noticed, on inspecting 
Fig. 6, that the eccentric is so made that the links, by which 
its position is changed, can be coupled to either side of it, 
| according to the direction in which it is desired the engine 
shall run. 

The connexion of the sliding sleeve with the links—or 
rather double link—by which it is coupled to the male 








joint, is shown by Figs. 7 and 8, while Figs. 1, 2, and 4 
show the manner in which it is congected with the governor. 
The latter, it will be noticed, pense a bell-crank lever— | 
or rather a short rocking shaft having keyed on it two} 
levers forming a kind of bell crank—and by this means, as | 
the balls rise or fall, they shift the sliding sleeve along the | 
crank shaft from or towards the eccentric, thus altering the | 
throw of the latter, and varying the point of cut-off. The | 
travel given to the valve can be varied in this way from 
1), in, to 2} in., the extent of transverse motion given to | 
the eccentric to effect this total variation being lin. The! 
arrangement we have described is one which we are in-| 
formed works very steadily and freely, and maintains a' 
| good control over the engine ; and we see no reason why it | 
| should not be a thoroughly successful one. 
| The piston valve is, as we have said, represented by 
| Figs. 9 to14. From these it will be seen that the valve 
consists of two pistons connected by a hollow trunk or tube, 
the bodies of the pistons, and this tube being all cast in one 
piece. In the case of the engine exhibited at the Smithfield | 
Show the cylinder, which was jacketted as shown, was 64 in. 
in diameter, while the diameter of the cylinder in which 
| the piston valve worked was 44 in., and the inside diameter 
of the tube connecting the pistons 2} in. Referring to 
| Figs. 10 and 11, it will be seen that the valve spindle is 
| coupled to the valve by a pin traversing the connecting | 
| tube at the middle of its length, the connexion being thus | 
| such that although the pistun valveis prevented from turning 
| round in its cylinder the valve spindle is not able to throw | 
unequal pressure upon the packing of the valve pistons. 
| The arrangement of the packing just mentioned is clearly | 
| shown by Figs. 12, 13, and 14. From these views it will | 
| be seen that each piston is packed with two steel rings of | 
| the form best shown by Fig. 13, these rings being fixed | 
jat the side of the piston next the port, by three copper 
| rivets as shown. The effect of this is that the packing 
rings are always kept flush with the surface of the pistons 
} on the side next the porta, and are thus unable to spring into 
the latter, all the expansion necessary to keep the pistons 
| steam-tight taking place towards the opposite side. It will be 
| noticed that each ring gradually tapers in thickness from 
| the fixed to the free end. To reduce the wear due to the 
| weight of the valve the pistons are made with an extra 
j length of bearing surface on the lower side as shown in 
Fig. 10. 
| Steam is admitied to the space between the two valve | 
pistons, and passes thence into the main cylinder through | 
very short straight ports, as shown in Fig. 11, the clearance | 
spaces being thus rendered very smal], The exhaust pipe | 
communicates with the front eod of the valve cylinder, as | 
shown in Figs. 10 and 11, the steam from the hind end of | 





the pipe the two valve pistons, The ends 
of the valve cylinder are closed by covers formed in one 
piece with the ordinary cylinder covers, so that all parts 
are very readily accessible. The starting valve is a small 
gridiron slide covering ports formed in the top of the valve 
cylinder, this valve being moved by a small toothed 
quadrant, which gears into a rack formed on its back. The 
steam passes round through the steam jacket on its way to 
the starting valve, the whole arrangement being clearly 
shown by Figs. 9 and 10. 

Altogether the arrangement of piston valves we have de- 
scribed has been worked out with great care and attention 
to important points of detail, and it is one which promises 
to give very good practical results. Of the advantages 
attending the use of equilibriam valves there can be no 
doubt, but the difficulty has been to apply such valves to 
small engines in such a manser as to obtain satisfactory 
durability. The arrangement of piston valve we have 
described promises well to fulfil this end, and we shall 
be glad to receive accounts of its further performance. In 
conclusion we may mention that the arrangements of ex- 
pansion gear and piston valve we have described have 
been patented by Messrs. Turner, to whom we are indebted 
for the tracings from which our engravings have been pre- 
pared. 


Tax Exeraarpr ayp Avrora Misixe Comrayy.—in 
describing the plant erected at the mines of the Aurora and 
Eberhardt Company for the reduction of ore, an error oc- 
curred in a portion of our edition. It was stated that the 
stamps were employed in reducing gold quartz, whereas, as 
mentioned in the previous notice of the mine, it is chloride of 
silver that is ‘vorked. 


—_—_—_—_— 

Burtisu Inp1as Exrenston Canie.—The following tele- 
gram has been received from Captain R. C. Halpin, Penang, 
dated Galle, December 14: The Singapore-Penang section of 
the British Indian Extension Cable, suceessfully completed 
with the William Cory and Seanderia on Deeember 10.” 
The submarine telegraph communication is therefore com- 
pleted from Batavia to Singapore and Penang, and the final 
section to Madras is now in course of being laid. 


IsteewatiovaL Exurprrtoy or 1871—At the last meeting 
of the General Par Committee it was setiled that the 
price of the season tickets, should be three guineas, as in 
1862. But on this occasion the season ticket besides giving 
admission to the Fine Art and Industrial Exhibitions, wiil 
admit to about 130 day performances of music in the Royal 
Albert Hall, and to the great flower shows and the gardens 
of the Royal Horticultural Somety. Further particulars will 
shortly be made public. 

—_— 

Proposey Tuyxen Uspen Scakporoven.—The Sear- 
borough Town Couneil, at the last monthly meeting, remitted 
to a committee a pro 1 from Mr. J. F. Fairbank, C.E., to 
unite the North Sands with the South Bay by a tunnel under 
the town. The report of the committee recommends that the 
council grant the application on receipt of plans and guaran- 
tee of subseription of capital, on condition that the work is 
completed in two years from the Ist of January, 1871, that 
indemnity against damage and loss be given, and that an 
annua! consideration—at first 10s.—be paid. 


Stream Lauycues.—A small screw steamer for service on 
the Black Sea has just been completed for a Russian Com- 
pany by Messrs. Yarrow and Hediey,of Poplar. This little 
eraft is about 40,ft. in length by 10 ft. beam, and is very 
strongly and substantially built. We understand it is to be 
shipped within the next few days on the deck of a large 
vessel trading to the Black Sea. This vessel has been built 
for towing purposes, but such crafts as these only require to 
be fitted with a powerful gun in the bow to form means of 
attack and defence not to be ignored. 


Tue Caoanyet Istanps TeLe¢RaPru.— Direct communica- 
tion by submarine cable between the Channel Islands and 
the United Kingdom was opened last Wednesday at | p.m. 
It will be remembered that the Channel Islands and the Isle 
of Man were not included in the original scheme of postal 
telegraphs, but were brought within it af an Act passed in 
the last Session of Parliament. The Isle of Man has for 
some months enjoyed the aniform shilling rate, the rate for 
Isle of Man messages having previously ranged from 2s. 6d. 
to 3s. 6d.; and the Channel Islands, the rate for which by 
the lines of the Submarine Company vid France has hitherto 
been 6s. 8d. or 7s. 8d., will enjoy the shilling rate from to- 
day. Moreover, the new lines provide for Guernsey, and 
will provide for Alderney as well as for Jersey. Up to the 
present time the last-named island only has had the meaus 
of communicating by telegraph. 


A Fortirizp Lonpon.—The extraordinary effect in the 
duration of this war produced by the fortifications of Paris 
has drawn the attention of all thoughtful professional men 
to the subject of fortifying capitals generally. It has aiso, 
we are happy to learn, drawn the atteution of our own War 
Office, and it is understood that the Fortification branch 
there, under Sir F. Chapman and Colonel Jervois, C.B., has 
been directed to prepare a careful scheme for defending 
London. That the gentlemen who live at ease in Lancashire 
may not be alarmed, it is well to state that Mr. Cardwell is 
not likely to propose any vote on this account, or any one 
else, to togte a series of Forts Valérien. Ali that will be 
done will be to make such a careful study of the hills which 
enclose this great basin of the Thames in which we live that 
we should have a ready-made plan whereby to turn our 
navvies on to the intrenching of a set of rough field-works 
should the Continental fleets and Continental armies unite to 
imperil our metropolis. In such case we should have the 
labour and the guns, and should try to create a big Sebas- 


the main cylinder thus traversing, on its way to the ex- topol.—Army and Navy Gazette. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. — 


_Mippiessroves, Wednesday. 

Oe Market.— Yesterday, there was a fair 
atte: on’ ge, at Middlesbrough, but v little 
business was transacted. The list rates remain cm Pewter 
yey to the state of affairs.on the Continent, and a 
that t' ear is so near) ing, there was very little in- 
quiry for ao Gancitors boone ail br yao and they 
continue to average their enormous the new 
year bring with it peace between France i 
fair prospect of an amitable settlement of the Russian ques- 


tion and other ma‘ , which at present darken the tical 
vail that the Clondanl dice, with 


horizon, there is little able 
all its t productive power, will not be able to the 
demand there will be for pig iron. i that > will 


be peace early in 1871, the makers of the North of England 
are not anxious to boek contracts for pig iron just now. 


The Manufactured Froa Trade.—There is no improvement 
in this branch of the fon trade. It is stated by rail makers 
that in the whole of the North of England there is not three 
months’ work, and that some of the manufacturers will com- 
plete their rail contracts in as weeks. a the 
present prices of rails it is highly probable that most of the 
makers will decline to enter into new contracts, and will go 
on making rails for stock. The exceptionally low rates for 
rails cannot continue after the settlement of the Continental 
questions we have alluded to, and the masters who are in a 
position to wait will do well to hold out. 


The Board of Arbitration and the Wages Question.—A 
full meeting of the Board of Arbitration and Conciliation 
the North of England Iron Trade for the of consider- 
ing the wages question was held at ington on Friday. 
It will be remembered that in October last the masters gave 
notice of a reduction in wages, to take effect on New Year's 
Day next, and that the men gave notice for an advance to 
commence on the same day. , The employers had held a 
meeting, and reported that having considered the position of 
the trade with reference to the notice fora reduction of 
wages, they were prepared to make the following arrange- 
ments for the year 1871; “That from January Ist next to 
the end of the year 1871 there will be a general reduction of 
wages amounting to 1s. per ton on puddling, and 10 per cent. 
on other wages subject to the following qualifications, viz. : 
1. That it shall be competent for either employers or opera- 
tives to submit once and once only during the year to the 
decision of the Board or ‘ailing agreement rd t to arbi- 
tration, the question whether there bea general 
ehange of wages for the remainder 5 Oy rhe 
month’s previous notice to be gi ) » 2. 
That all special complaints before the Board of December, 
1870, be subject to settlement in the ordinary way. notwith- 
standing the general agreement before named.” These 
suggestions led to considerable discussion, the workmen ob- 
jecting strongly to the demand for a reduction of 1s. per ton 
on puddling and 10 per cent. on the other w or the 
whole year. It was ultimately deemed advisable that the 
standing committee should retire with a view of seeing if it 
were possible that they could modify the claims of the em- 
ployers to make them acceptable to the men. The standin 
committee had submitted to them the different contracts an 
the amount of orders in hand, which showed that there was a 
downward tendency in prices. On their return to the Board, 
they handed in a statement suggesting # settlement as 
follows: “1. That from the Ist January to Mareh 81, 1871, 
wages be reduced 6d. per ton on puddling and & per cent. on 
other wages. 2. That if the rate of wages from April 1 to 
December 31, 1871, be not agreed upom by the before 
March the 14th the same be _ soe at rq wena 
It was then agreed to adjourn the Board give the opera- 
tives time to consider the suggestions of the standing com- 
mittee. On Saturday a meeting of tive representatives 
was held at Darlington, and resol that the suggestions 
were calculated to satisfactorily settle the wages question 
until the end of March, 1871. Yesterday the standing com- 
mittee met at Middlesbrough ; but as workmen in different 
places had not held meetings to eonsider the question, the 
committee adjourned. There will be another Board meeting 
on the 30th inst., when no doubt the suggestions of the 
approved. 


standing committee will be r 


Railway Accommodation Cleveland. — To-morrow 
(Thursday), at the invitation of the North-Eastern Railway 
Company, about one hundred gentlemen connected with the 
trade interests of Stockton and Middlesbrough will visit Goole 
and inspéct the swing bridge there in order that they may see 
that the proposed bridge across the Tees which is to be con- 
structed on the same ge ow for the purpose of connecting 
the Hartlepool coalfield with the Cleveland district, will not 
be an obstruction to the practical navigation of the river. 
It is now highly probable that the Middlesbrough people 
will urge upon the North-Eastern Railway Company the 
desirabllity of making a roadway across the bridge. 


Engineering and Shipbuilding.—Throughout the North, the 
marine engineering establishments the shipbuilding 


yards are very busy. Some of the shipbuilders have orders | ; 


on their books which will keep them steadily at work for six 

months to come. Bn ve Cig HS 
<I Trdo, dik, The ’ ih Sis 

Co » di i year, was a 
mae . commercial matters, not oe 

w is “ Financial, , and Statistical Eng- 

Jand,”’ of which the last edigon wae published in 1669. 
The Drainage 


which has been sequent domed tnd bus bre fetid 


pon by several eminent the 
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NOTES FROM THE NORTH. 


Graseow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market 

without much morement either way, prices of warrants not 
varying beyond a few pence per ton, and the tone of business 
being very much dependent upon the political news from 
abroad, as the question of peace or a gation of the war 
has a direct bearing upon all branches of trade. The exports 
for the past week are rather smaller than of late, 
the searcity of ships and the bad weather. The 


Ly 





the week are 2908 tons foreign, and 5927 tons aa. : ne Bory ‘ character as render com- 
making @ total of 8836 tons, against 10,060 tone for N cot more os. "MEU goes dros to. ass cos 
open ogg Bree in 1869, showing a decrease of 1225 for | of our manufacturers are striving their utmost to out 
the week. ‘The statisties for the past year are being UP | before the end of the month every possible sanek it guede, 
ays committee of the trade, and it may thus be possiblein | gpd this occasions overtime in many branches. Prices as = 
the course of next week to give a statement of the position of | pyle are maintained, from the favourable state 


the total stock at the close of the year. 
fidence is shown as to the ge pa 
year, providing that there be any material 


<5 


pry? pa gene agnor A fair business was done yesterda 
at Sls. 3d. ten and 51s. 53d. one month. At the fore- 
noon market a large business was done at 51s. 44d. 
3 rr a ig sellers at 51s. 2d. cash, and buyers at 
51s. 


Ferries Patent Blast Furnace.— Owing to the great 
suecess of Mr. Ferrie’s patent blast furnace at Calderban 


economy of fuel , it is intended by the trustees of 
the Monkland Iron and Steel Company to commence to alter 
four other furnaces ahd adapt them to the principle of the 
patent—three at Calderbank and one at Chapelhall. It is 
anticipated that im the course of a year the whole of the 
furnaces belonging to the company will be working upon the 
plan of Mr. Ferrie’s patent. 


Arbitration in the Tron Trade.—Mr. Anderson, M.P., who 
recently gave bis decision as arbiter in the dispute between 
the puddlers of Scotland and their employers, has been in- 


con- 
of the trade for next Sole 
ial. modification formerly. The engineering trade has been to some extent 


duced to hear representations from both parties against the | P°! 


findings which he arrived at last month, and he has issued | 4’ 


another long note, dated Thursday last. He still adheres to 
his decision, and explains at considerable length the reasons 
which led him to that decision. 


The Shotts Iron Com : Application for Parliamentary 
Powers.—The Shotts ae Gcmene, akon conatituted 
in 1824 for a period of twenty-five years, with power to 
extend the copartnership for some other twenty-five years, are 
now promoting a Parliamentary Bill in whieh they ask for 
a continuation of the company in ge or for an ex- 
tended term the incorporation of the company with limited 
liability. The present capital amounts to 1762561, and the 
company ask power to convert the existing shares and power 
to raise additional stock not exceeding 123,745/., making to- 





has om meieabe we wtey in a vey yg 
months, An my gms i , y revived in Bir- 
Gicahien ises to be v; vena é.e., the founding of 


other bells. Blews have, during the 
past few years, endeavoured to restore this ind , and 
with satis’ results. The firm will complete during 
the week a fine peal of bells for the parish church of the 
town (St. Martin's), which will be rung for the first time on 
Sunday next. The rym trade of town, considering 
the time of year, is not and some good orders have lately 
been received from the and Ja 


panese 
affairs are looking up, and the railway in that 


ape with their existing capital an aggregate of 00,0002. poe ys | has caused orders to be giveri out here for castings 


n addition to the extension of powers for the company and 
the directors, it is asked that power shall be given to pur- 
chase, fen, and take, and let on lease lands, minerals, and 
fields, to work, manufacture, and trade in minerals, and to 
erect and maintain works. 


Railway.—The section of the | * 


Callander and Oban 
Callander and Oban Railway, which extends from 
i ed with without delay. Mr, 
Song the necessary preparations 
the line. . 
New ing Yard at Scotston.—Mesets. Charles 


Connel Co. have commenced at 
situated a little below Whiteinch, and 3 or 4 miles from 


Glasgow. Their first keel was laid a few days and the 
ribs are now being set up. The is now ina eom- 
plete state, and is a eapital site ing purposes. 










Address 


Philocophical Society of Gla mo aah 


liam Thomeon, F.RS—. 


Bir 
sophieal of G yee r 
an pemtinny | BB ea, vegan nay termmamege the 
purpose of bringing A 


i under the notice of the members the 


engaged way of followin those which 
Siete hed 8 - Bs of im bie to bs 
lished in the Proceedings of the Royal ty. He tho 
the results of those investigati might render it possi 
to see deeper into the forces of gravity, magnetism, and 
similar forces. 
The Subscriptions to the Tay Bridge Scheme.—The Dums 
dee Advertiser says ~~ questions me sad been ; 
respecting the time when ions are li to in 
the construction of the Ta Brid . Mr. Stirling, Preys chair- 
man of the North Briti ilway Company, cw gen) « 


. 


the shareholders that he would not sign the contracts un 















results of some moor ge a in which he had Jately been}, 
papers lately pubs be 


’ | malleable iron castings. 


way material. In the district the close of the quarter 
gives the customary slackness to the home demand, though 
we are not without hope that order are in keeping with 


shortly. Little is at present doing with 
The trade with the palinnee 
fields continue to 
The A 
New are still below the average, and the 
East Indian demand for hardware is not very brisk. 
Wolverhampton —We are unable to note any change for 
the better in the lock trade since last week. In ] 
the iron{ow a iy engeged 








dex rand for spades and shovels. briny makers ave 
‘ as were, in consequence suspension 


Willenhall.—There is greater steadinens to be observed in 
the lock trade, although it is not brisk, the workpeople not 
being fully empleyed. South American door locks, with 
fancy keys, are in very great request. The bolt makers in 
some cases report their business to be slack. Currycombs 
are in fair request, and there is a very steady demand for 
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[Dec. 23, 1870. 
SELF-ADJUSTING EXPANSION GEAR AND PISTON-VALVE FOR PORTABLE ENGINES. 


DESIGNED AND CONSTRUCTED BY MESSRS. E. R, AND F. TURNER, ENGINEERS, IPSWICH. 








(For Description, see Page 462.) 
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CEMENT TESTING MACHINE. coable ano con fae plog to Bo driven down 8 
DESIGNED BY M. V. DE MICHELE, WEYBRIDGE. Sr thin aad need a Re coer Gocene ts 
last ot pling andthe dam, wa removed by «ivr 
and the space in with clay, and the again 
out. This portion of the ey em 

this construction, made As the 

Saat Ss Saat ae 
had built water-tight 

water wheel of one of the wrecks. The crank of an 
ft. stroke attached to the head of the shaft of the 
just within the enclosure, while the arms 
of the wheel were within the walls formed by the 
pean nen From vo within the dem <4 
a d ee ee lee 
pape pea some of them in use doubtless before 
steam, were also found within it; likewise several 
gee ae anchors, chains, and # great variety of 
lost or thrown overboerd from the river craft, 
dumped in from the city ‘ ma 
nthe Integrity the den, Wh ten hat 
he 30ch de of Webraary, 1008, after ates 
the rock by drilling, the first stone of your 





We illustrate, above, a very neat arrangement of cement 
testing machine, designed by M. V. de Michele, of Wey- 
bridge, and lately patented by him. The action of the ma- 
chine will be readily understood on reference to our illustra- 


tion. It will be seen from the latter that the sample of 
cement to be tested is held by two clips, the lower one of 
which is coupled to one corner of a toothed segment, into 


which a worm gears, as shown ; while the upper clip is at- 
tached to the short arm of a bent lever, of which the longer 
arm carries a counterweight. This longer arm also has 
projecting from it a pin, which, as the arm moves outwards, 
causes it to carry with it a light pointer, which traverses a 
divided are. The sample to be tested having been fixed in 
the clips, the hand wheel, with which the worm is provided, 
is turned, thus applying through the toothed segment a 
tensile strain to the ple, the t of this strain being 
measured by the extent to which the longer arm of the bent 
lever is moved outwards. When the sample breaks the 
longer arm of the bent lever of course falls, but it leaves 
behind it the pointer, which indicates on the scale the 
amount of strain at the moment of fracture. We should 
add that the two clips by which the cement is held, are 
connected by a pair of small bolts, as shown, these bolts 
being adjusted so that the weighted arm of the bent lever 
can fall through but a small distance when the sample 
breaks. 

The machine we have described is altogether a very 
simple and convenient one, and we expect to see it largely 
employed amongst cement manufacturers and cement users. 
We may add that Messrs. Francis and Co., the cement 
manufacturers, have got one of these machines in use at 
their cffice, near Vauxhall Bridge, and we understand that 
they are about to put up another. In conclusion, M. de 
Michele desires us to state that although the idea of applying 
a weighted bent lever to a testing machine was his own, 
yet that the credit of working out the details of the ma- 
chine in its present form is due to his friend Mr. W. 
Carrington. 





Locomorivs Sparks axp Cinpexs.—Onoe, standing on 
the front platform of the foremost car of a railway train, and 
feeling the shower of cindery cane sneep down after 
their fight from the smoke- we whether the 
all-pervasive spirit of invention could not find some means of 
mrs a the nuisance and even of utilising the gritty ma- 
terial. Some time after, in looking over an old volume on 
applied mechanics, we found our query in a manner answered. 
An ingenious projector coapeaied: the application to the loco- 
motive of devices capable of deflecting the cinder from the 
stack downward upon the rails, so that, distributed along the. 
surface of the latter, it would serve the same as sand 
from the sand-boxes in adding to the adhesion of the wheels. 
Whether this was ever practically tried we do not know, but 
the plan has a certain feasibility about it; and, aside from 
its direct result just mentioned, would, if successtully carried 


out, subserve two important although subsidiary uses in | i 


arresting sparks and in measurably diminishing the entrance 
of dirt and dusty material through the car-windows. The 
latter is a source of perennial annoyance to railway travellers, 
even in the best fitted of “ Palace” cars; and the former has 


often, in the East, eaused the burning of forests, barns, and | i 


hay-stacks, and in the far West of many a of costly 


snow-sheds. Taking Nema consideration the _ advan- 
es arising from i tractive to i 
wheats, the toukdanes of dangiet of fe Genta tia iene teak 
and the diminution of discomfort from cinder-dust 
ying in at every open car-window, the little idea of direct- 
ing particles of ash and cinder down the 
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THE ST. LOUIS BRIDGE. 
Report of the Chief Engineer, Captain James B. Eads. 
Tae followin og x Pay made by the engi 


J. B. Eads, to nt und Direstors of the Tilinoie end 


satisfactory progress of this work. The 
St. Lou's Bridge was illustrated and deserted by us in our 
numbers for September 25 and October 16, 1868, 


The West Abutment. 

The masonry of the west abutment has been com 
from the bed rock of the river to a point 31 ft. 
water mark. From the bed-rock to pr pe 
the height is now 44 ft. Eight courses of granite 
on it and two courses, or 5 ft., are required to com it 
~ pee on es SS 
span will rest. mass of soli stands wu} 
lower of the wharf in St. Lethe, and somenbel a 
base, in the direction of the river current, 94 ft., and trans- 
versely 62 ft. 9 in., and contains at this time 6380 oubic yards 
of . When com to the carriage-way, it will 
be 115 ft. high above the bed-rock of the river and will then 
contain 11,860 cubic yards of masonry. 

The work on it is going steadily forward in a satisfactory 


manner 
Although the bed-rock at the site of this abutment is 73, ft. 
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low 
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higher than at the east pier, the difficulties encountered in 
building its foundation were of a much more ing and 
tedious than those encountered at the 





seems worthy of being more 
yet been done.— American Artizan. 
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a 3 
increase! the leakage in the shafts very much, it was not | fortunately, very nearly level. The sand beneath the edge} of a day or two. As the of the 
found practicable to continue work in the air chamber when ofthe sueron ‘whe pamered, the sot lid an and the | the paraipee bourne more dealt to eubden Tame ss 
it happened, if the depth over the pier exceeded a few feet. | filled carefully with oor the air pressure the arms were involved, and in 2 few cases the sphi 
When this accident oecurred, the men were ee ae of the water under the | muscles and bowels. The patients also suffered much pain 
+ Gaiey See Se Se ee 1104 ft. | edge of the caisson could be managed by the pumping | in the joints when the symptoms were severe. An average 
the surface of the river. This they with entire | arrangements within it. The sand seemed packed so firmly of at least nine out of ten of those affected, suffered no pain 
A suspension of work on the pier was then ordered | that no trouble taken to barricade it out of this space | whatever, but soon recovered, and to the 
the water should subside. between the edge of the caisson. When the | work. an 
of the caisson walle were made by our diver, | entire edge of the space under its two great} “The duration of the watches @® | was 
Captain , and careful were made to as-| girders were the rock in its interior was shortened from four hovgp 4 ® and then to 
certain the of the sand on the and outside of | gradually eoncrete placed directly upon finally to one hour. p tneey thy 
the caisson. It was then discovered that 55 ft. in depth of oo ee Oe in thickness, the closing courses use of galvanic bands or armou) opinion 
the sand on the east side of the caisson (on the outer side) | under coal ees oe rammed in place. | of the superintendent of construction, of the 
had been scoured away by the action of the current, the | The air locks were then filled the same material, and | chamber, and the a ive ar ity from 
ee ft. of sana above the | finally the shaits. The conerete was made of broken lime- these atacka, They were tin y h them, 
bed- This had reversed the strains on the walls; | stone thoroughiy washed, the interstices being filled with | These bands were of alternate | silver, 
prep my age hy Bae at Alar ge ateale mortar made of parts of Akron cement and pure sand. | and were ee an 3 waist, 
pier and the caisson, had by its gravity burst out the eastern | During the of the pier the sand pumps designed | and also under the soles of the feet. ent moisture and 
wall! of the caisson, now no longer by the sand on | by me for this — a gave great satisfaction and | acidity were supplied by the perspiration lish galvanic 
the outside. This wall was of iron fin. in thickness. ved entirely One pump of 34in. bore was | action in the armour, and as the opinion among those most 
This rupture rendered the use of the caisson as a| found quite capable of raising 20 cubic yards of sand 125 ft. | accustomed to the chamber was almost sin favour 
coffer-dam, for ever after totally impracticable. rere high per hour; the water pressure required to supply the | of this remedy, I am very much inelined to. it valu- 
por rb Nem = oes x orn may hone ot - ye ape: Immediately on the manifi of | 
was ier a on ifestation severity in 
in sections corresponding to the sides and ends of the pier, The Seen & A Caen. the symptom, « hospital boat yas fied up atthe , and 
and having a large cushion near its lower edge, on the inner desea ter tek oe canes one vee ee one of the ablest yeicians in the oity (Dr. A. J was 
side, to ft againet the fourth joint of the below the | 4¢ by the depth eel cho a — to those affected, and also to institute such 
top course of the pier. This work was admirably executed a ee ee ed : eo measures as his judgment should dictate. A careful 
under the direction of the superintendent of construction, pary he & Ae eaiason had pencirated | Sxamination of the health and bodily condition of every 
Mr. W. K. McComas; the submarine work being very inte Te saison 8 wes disnove workman was daily made, and none were permitted to 
skilfully performed by Captain Quigley. On the 13th of | the water thee ge Pane dee Gee in ghe work without the approval of Dr. Jaminet. 
August the water was again from the top of the | f the cham we ee. § aye . ae most severely affected were sent to the City Hospital and 
masonry. Since this time the ier Gem wansleh ap to edge of the caisson. m the caisson was but a few feet | nad the benefit of the advice and treatment of its resident 
the height of 117 ft. above the bed-rock on which it reste, | in the sand, the ai ee ve 20 te te ties Sone os physician, Professor E. A. Clark. The total number of men 
and is now (October Ist) 19 ft. 9 im. above the present level a ay Pomp re > employed in the air chamber of this pier was 352. Of this 
of the river surface. The coffer-dam has been removed from fa - py pm , pow peer a number about 30 were seri affected. on peer 
around it, and no apprehension of further trouble from water became more t, oaer & —_ the care and skill with which most severel 
during its completion need be entertained. It 60 ft. or 70 ft. distant from the caisson. retardation o were treated, twelve of the cases proved one of 
at ite fe the dinction of the current, 63.2. in eseapement of the air from beneath the caisson, caused an . 


5 
a nl 


% 
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. lin. It now contains 13,240 cubic yards 
concrete and brickwork. The vertical wells or 
h it were lined with briekwork from 13in. to 
22 in. in thickness. These openings were carefully filled 
up with concrete and the entire pier is now one solid mass of 


: 


Ta addition to the almost constant presence of the superin- 
tendent of construction, in charge of all the works, it was 
made the duty of three civil engineers, familiar with the 

machinery, &c., to give their personal superintendence 
to the sinking of the pier; one being constantly on duty, 
watching the progress of the work, and keeping a record of 
everything of interest occurring, The necessary number of 
steam ongorms, machinists, and firemen, were employed for 
keeping engines at work night and day, and the ma- 
chinery in ect order, so that the work could go on with- 
out any interruption whatever. To accomplish this desirable 
object, sufficient duplicate pumps, engines, boilers, &c., were 
provided, so that the failure of any one piece of the machinery 
would cause no stop in the progress of the work. The 
pier was placed on the rock in 126 days after the laying of 
the first stone, which period included the most inhospitable 
season of the year. The masonry work was suspended during 
twenty days of this time on account of bad weather. During 
fifteen days it was impossible to tow a barge of stone to the 
pier on t of the running ice. 


Telegraph. 





When this pier had reached the depth of 6 a telegraphic 


instrument was placed in the air ber, and 4 wire was 
led to the office of the superintendent of construction on 
one of the derrick boats at the pier, and also to the office of 
the chief engineer in the city. By this means messages 
were transmitted to and from the air chamber, and between 
the offices of the superintendent of construction and that of 
the chief engineer, by which I was, when not t, 
regularly advised of the progress and condition of the work 
during the sinking of the pier. The knowledge that a means 
of communication with the upper world was constantly at 
hand in the air chamber, and one which was not likely to be 
interrupted by any accident endangering the lives of the 
workmen in it, was productive of a very selutary moral effect 


upon them. 

These te! phie arrangements were courteously put up 
complete the gratuitous superintendence of Eolonal 
Charles H. Haskins, General Superintendent of the Pacific 
and Atlantic Telegraph Company. The instruments were of 
the kind known as “ al tical,” and were easily under- 
stood and uperated by placed in charge of them in the 
service of the bridge company. 


Filling the Air Chamber. 

The filling of the air chamber was executed in the most 
pr 7 gt rm ar pana ane mg apenas 
of t intendent of constructi paration and 
di ition of the ete were made in a cae cheothen 








(from 108 to 1104 ft. beneath the surface of the river), under 
the immediate supervision of Mr. Rud. Wieser, C.E., chief 
of , and his assistants, Mr. Richard 


ft., and on the top at crf par? i t, |? 


edge of the caisson as! just stated. The distance to which it 


was thus expelled and maintained, was at no time discovered | amination of Dr. Jaminet bog apse ge yore ype 
to exceed 10in., and generally it was not over Sin. This | naif of the cases gave a totally different cause for the death of 


would give an air pressure equal to nearly 1 ft. more than the : : 
depth of the eee a eee eae oe patient. wee. Fh wy 
through the 


inch more. This difficulty of eseapement of the air 

sand was increased somewhat by concreting under the ed 
of the caisson on the rock, and ties octual she gueaiute contd 
then be no longer accurately determined by the height of the 
water above. The pressure es usually indi a 
ressure of 1 or 2 Jb. more than the depth of water would give 
y calculation. This was caused in a great measure, however, 


by the friction of the air in the pipes, the gauges being at | « 
the Le A col of water 





pumps and not in the air ch 
110 ft. 6 in. in height would be equal to a pressure of 47.96 
pounds oy — inch, assuming the weight of the water 
to be 62.5 Ib. per cubic foot. The greatest pressure 
marked by the gauges was 52 lb., and it is not le that‘ 
the pressure in the air chamber ever exceeded 50 or 51 Ib. 


Effects of Air on the Men. t 
The first symptom manifesting itself onnt ie Oe pressure 


of the air, is in one or both ears. eustachian 
tubes ing from the yack of the mouth to the bony 
cavities over which the drums of the ears are distended, are 


so minute as not to allow the cungrael & pan Sty one moment in its 


through them to these cavities, and when the pressure is in. 
creased rapidly, the external pressureon the drums causes pain. 
These tubes constitute a ision of nature to relieve the 
ears of such barometric ¢ as occur in the atmosphere 
in which we live. The act of swallowing facilitates the 


on both sides of drums, and ts the pain. 

pressure may be admitted into the air-lock so rapidly 
that this natural remedy will not in all cases relieve it. By 
closing the nostrils between the thumb and finger, shutting 
the lips tightly and inflating the cheeks, the eustachian tubes 


(t 


Much diversity of opinion was expressed by the medical 
gentlemen who Feed the symptoms ‘and! i 
of the deceased. Some of these gentlemen maintained that 
a slower transition from the abnormal to the natural ure 


tick the tir locks tondsse were i no onas efiveted, slthough 
Sool to rapidly sibereating Siadstions of tho atacopbere, at 
to rapi i itions » at 
4 ry in the lock, ne ape minutes 
later exerting a pressure of 50 |b. per square inch upon every 
part of the body, would seem to prove of these theories 
unsound, and us to believe that in the length of timo 
to which the human system is subjected to this ex i 
pressure, exists the real source of danger, and not from any 


of the air them end thus equalises the | rapid alternations of pressure to which it is exposed. After 


the caisson reached the rock, I have frequently, when p 


through the air lock, admitted the compressed air into it so 








Taos the pressure upon their ears, and yet I felt no ill 
i idly increased pressure; and in 

pressure off so fast that the tempe- 
rature in the lock has fallen 32° (Fahrenheit) in conse- 


method must be used and repeated from time to time as the | quence. These transitions occupied but three or four 


ae ae Seen nee - whe ri Finger 
therefore makes it more difficult to admit the compressed air 
within the cavities of the ears. It frequently occurs, how- 
ever, from some abnormal condition of these tubes, as when 
inflamed a cold in the head, that neither of these remedies 








minutes. 

The fact that the air chamber was briefly visited by thou- 
sands of persons, including many delicate ladies, even after 
it had reached the bed-rock, some remaining as 
hour in it without any cf them experiencing the slightest ill 
effects from the pressure, and the fact that no cases of any 
i oecurred among the workmen after the 
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PERMANENT WAY. 


Baron von WEBER'S EXPERIMENTS ON THE Stapurry | their 


or Permanent Way. 


(Concluded 462, 

WE now come rig nay at a ty Baron 
von Weber from the results of the various series 
of experiments recorded by us in the preceding 
articles of the present series, It is the opinion of 
the Baron that the tendency of adv railway 
practice is to abandon the ordinary system of iron 
or steel rails fixed on wooden sleepers for the use of 
——— way structures formed of iron alone, and 

e considers that ultimately lines of rails will be 
constructed as continuous girders, strong enough to 
resist all the actions of the rolling stock, and resting 
directly upon properly i ground, without 
the intervention of intermediate members or perish- 
able materials, ‘ Looking back,” he says, “ upon 
the experimental researches, we are struck by an 
extraordinary fact, the remarkable character of 
which is enhanced by the circumstance that it has 
been little known and still less taken into consider- 
ation. This fact is that heavy trains and powerful 
engines have already ran longer than the of the 
ee generation upon lines or structures the flexi- 

lity of which is so great that every wheel leaves 

its impression, and every oscillation produces a dis- 
placement ; and of which the stability—as far as it 
depends upon the resisting power of its mechanical 
parts—is so small in aa to the disturbing 
influences brought to upon it, that almost any 
one of these influences would destroy the structure 
if it were not that the very load itself increased the 
stability through the agency of the friction between 
the wheels and rails. tt would be quite unworthy 
of engineers and engineering science to reply that 
as the traffic has for a long period been satisfactorily 
carried on lines possessing such great flexibility, 
that, therefore, it is of no importance whence the 
stability comes so long as it is there when required. 
We might as well state that the neighbourhood of a 
certain powder-mill is free from danger, because 
explosions have occurred but rarely during the last 
five-and-thirty years.” 

With these observations we in the main concur, 
although we must add that the ‘continuous girder” 
permanent way of the future has yet to be produced 
in a practical form. We quite agree with Baron 
von Weber in considering that that portion of the 
stability of a permanent way due to the friction be- 
tween the rails and wheels isa most treacherous 
thing to rely upon, and, in fact, some of the ex- 
perimental investigations have ato that this fric- 
tion is not always present when wanted. This is 
a point upon which we shall have more to say 
directly, when we give an account of Baron von 
Weber’s investigations of the variation which takes 
place in the load upon the wheels of an engine when 
running ; but we may remark here that experiments 
have shown that the load upon one point of a 
structure may almost entirely disappear whilst it is 
being traversed by a heavy engine, and that the 
structure may then be exposed to displacing forces 
which the mechanical details of the structure are 
totally unfitted to resist. It is under such circum- 
stances as these that there have undoubtedly oc- 
curred many accidents for which sufficient causes 
have never been discovered. In fact Baron von 
Weber considers that no combination of iron or 
steel rails with wooden sleepers, which has hitherto 
been devised, possesses from its mechanical struc- 
ture sufficient resisting power to enable it to with- 
stand, without the aid of the friction between the 
wheels and rails, the disturbing forces to which it 
is liable to be exposed, and it is for this reason that 
he anticipates, as we have already stated, the ulti- 
mate adoption of some class of continuous girder 
permanent way. 


Baron von Weber’s Experiments on the variation in 
the loads on the axles of Locomotive Engines. 

It is evidently of the utmost importance in in- 
vestigations concerning the sgn A of permanent 
way structures to obtain precise information as to 
the nature and amounts of the disturbing forces to 
which such structures are exposed during |the 
passage of rolling stock over them. The forces 
which act upon permanent way structures are of 
two kinds, namely, first those due to the pressure 
of stationary loads upon the rails at different points 
—and nothing is easier than to ine the 
influence of such loads upon the structure subjected 
to them—and, second, to those due to the action 
of vehicles in motion. These last mentioned forces 


are the most important; but they are of such ajeach wheel 
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the structure ; 
those which tend to cant the rails ; 3rd, 
which produce a vertical deflection of the 
Baron von Weber’s extensive experimental 
searches on the stability of permanent way, 
which we have already given an account, have 
clearly that the friction between the wheels 
rails, and that between the different parts 
loaded structure form the most important elemen: 


of ity in such a structure when 
in the i gor pert pete prom 
the assertion made, that if there such 


a vertical oscillation of a rolling vehicle as to relieve 
the rails of their load to a greater or less extent 
just at the time that they are 

of a force acting laterally, structure must 
cateley 56 Sees oe ene eee 
caused. 
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Weber confined his researches to the action of loco- 
motives as being the heaviest vehicles running on a 
line, and as having their masses concentrated so as to 
produce generally maximum effects, although it is 
well known that under certain circumstances vehicles 
which load the permanent way with a less weight 
per foot run than a locomotive will produce even a 
greater effect on the permanent way. Baron von 
Weber enumerates long eight- wheeled goods 
wagons, with trucks with very short wheel bases, 
and tenders of certain kinds, with very high 
centres of gravity, as being amongst the classes of 
rolling stock just alluded to. The accurate de- 
termination experimentally of the amount of the 
horizontal forces exerted by the wheels of locomo- 
tives on entering curves, or ing through 
switches or sidings is attended with very great 
difficulties and considerable expense; and Baron 
von Weber states that after making some un- 
successful trials in that direction, he was obliged to 
give the matter up. He, however, strongly urges 
the advantages which would result from the - 
ing out of such investigations by those having the 
opportunity of doing so, and he suggests that 
approximate results, at least, might be obtained by 
taking an inside cylinder engine, making the axle 
bearings so as to permit of lateral play, and con- 
trolling the end motion of the es by strong 
springs secured to the frames, and arranged to 
press against the axle centres. By employing 
suitable apparatus to register the maximum deflec- 
tions of these controlling springs an idea might be 
obtained of the amount of the lateral forces exerted 
by the engine upon the wheels, and consequently 
by the latter upon the rails. The controlling 
springs would necessarily, we may add, have to be 
very rigid, or their deflection would materially 
affect the amount of the disturbing forces. 

Baron von Weber, however, not the oppor- 
tunity of fitting up an engine in the manner just 
described, and he therefore confined his researches 
to ascertaining the extent to which the loads upon 
the wheels of an engine are modified the 
vertical oscillations of the latter. A knowl of 
the maximum loads imposed by these oscillations is 
of importance in determining i 
of rails, &c.; but of still greater importance is a 


reduced, as by such knowledge we are informed of 
the extent to which the co-operation of the friction 
between the rails and wheels, &c., may be depended 
upon for increasing the stability of the structure, 
The bearing springs of locomotives form the most 
convenient apparatus which could be employed for 
carrying out such investigations as bore yp nad ae 
tioned, and Baron von Weber availed himself of 
them in the following manner: Six six-wheeled 
locomotives—five of which had each two pairs of 
coupled wheels 5 ft. in diameter, whilst the sixth, 


which was an engine, had a sin of 
driving wheels ott. in diameter—were ead with 


the n saheslol, tans dene aaah Gene om 
been were placed upon an 
canetiy level postion the line, ond the load upon 





knowledge of the amount to which such loads are | upon 


Ehbrhardt's hing machine. To the frames of 
were secured strong clastic scrapers, 
were provided with hardened edges, ¢ in. wide, bear- 
ing plates fastened to the spring boxes, Tho 
oles af the edges of these upon the 
plates for the normal state of engine were 
exactly marked oe plates, Se mare Gans 
the zero points investigations, When 
the were running, the play of the springs 
the to make marks upon the plates, 
and these of course indicated the variations 
of the loads on the e axles, marks above 
the zero points in each indicating a reduction 
Sian Inot o0 the eaneeene avnersna sens 
Par gpl pad soa a in load above 
that which in the normal state of the 
extreme marks upon the plates above and 
below the zero points showed, therefore, the extent 
to which SY Sn ee under 
the greatest least loads ; and the 
scrapers being left in action for a whole month, 
during which time the engines were employed in 
their ordinary service, the plates at the end of this 
as Seamed Senne ee esas earn 
deflections of springs which pas eet ee 
during the months’ running. At the end of the 
time we have mentioned, the springs were taken off 
the engines and placed under a lever press, and by 
this means, of course, the exact amount of pressure 


requisite to prod 

could be accurately ascertained, This press’ 
each case, plus the weight of the wheel 
taken by m von Weber as the force actin 
the rail at the moment when the co 
mark is upon the plate. We may remark, how 
ever, that to some slight extent the pressure upon 
the rails would in reality differ from that indicated 
by the deflection of the springs, the difference being 
due to the inertia of the wheels and axles. The 
differences due to this cause would be test with 
an engine travelling at a high nk one & very 
flexible permanent way ; but it would be very diffi- 
cult to estimate their amount with any degree of 
accuracy, and Baron von Weber, as we have said, 
disregards them altogether. The results of the 
Baron's 0 , as recorded by him, are given 
in the Table on the next page.* 

From this Table, Baron von Weber makes a 
series of deductions which are worthy of the care- 
ful attention of both locomotive superintendents 
and engi in charge of permanent way. These 
deductions are, in substance, as follows: 

1. That, as is well known, six-wheeled locomo- 
tives, when running, oscillatet round their central 
axle, a dipping or plunging motion taking place 
towards the leading and trailing end alternately. 
Thus the loads upon the leading and trailmg springs 
vary according to the oscillations, and consequentiy 
the pressures exerted by the leading and trailing 
wheels upon the rails vary also. 

2. That in the case of 04 engines ca which the 
experiments were made the greatest imposed 
in this manner the springs exceeded the nor- 
mal load by 103 per cent. (the increase of load being 
from 70 to 160 centners per wheel) in the case of 
the leading springs, and by 74 per cent. (the increase 
being from 115 to 200 centners per wheel) in the 
case of the trailing springs. 

3. That the maximum loads just mentioned are 
much greater than that laid down by the rules ac- 
know! by German railways, namely, a maxi- 
mum of 130 centners per wheel, Thus, in detennin . 
ing the strength of permanent way structures this 
great increase of the rar sometimes exercined 
the rails should be taken into consideration. 

4. That the load upon the springs is sometimes re- 
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trailing wheels as given in the third and fifth columns, and 
those on the same wheels as given in the ninth colainn. The 
first-mentioned weights qere those obtained by the use of 
ce ien tao beddin ct he tatinen- ool Aone 
this i The differences between the 
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- > 
TABLE SHOWING THE VARIATIONS IN THE LOADS ON THE AXLES OF LOCOMOTIVE ENGINES. 
. |Normal load and | ee 
Normal losd on the e 
on the axles. 3 camber of spring} Masi load * 
5 N of raf H 8 f 8 f 
L Names and classes of ee an : = 3 
run. 
sore — On leading | On central | On trailing | pote og) & s Lost. ‘camber| By |® eet 
4 axle, axle. exe, | “noe i : HE gE 
t| § qe (gli) i ii|| Hl, 
| Q a 5 [ = 
ra | cntars. tons jcntmrs. tons caturs. tons |cntars tns. mil im. jentarstne./mil. in. |cntars tns,) mil. in, jcntnrs tns.)mil. in. entnrs tna, mil. in. 
1)“ Crrks."—Six-wheeled ome 
scise tn fooas ef tho Socben # 
tour-coupled wheels 5 ft. in| | ¢Dresden- ? 1594. 299 leassatts7 (020012:90 leet a 003s f Leading 90 = 35.43 7023.54 3721.46 | 160= 8.1 12=0.47| 18=0,91 |53=2.08 | 142=7.19 |41=1L62 
diameter ; cylinders 16 in. in { Gorlitz, f . eas it- Trailing 900= 35.43 | 112=5.67 68= 2.68 | 170= 8.6155=216| 50=253 |78=3.07 | 1202608 |23=0.91 
diameter by 2% in. stroke; 
pressure of steam 100 Ib. per ? 
; Square ) 
be t Dresden- Leading!900=35.43| 70=3.54/82=1.26|130= 6.58'14=055| 20=101 |51=2.01 | 110=5.57 |37=1.46 
, TELLUS. do, do |f Goritta 143 = 7.24 1920 211.18 [22]. = 11.98 (684= 996 {ailing 900 = 38.43 108=547 32=1.38|160= 81 17-067 0= 2.53 |47=1.85 | 10=6.57 [301.18 
8 , 900 = 8.95 27=1,06|160= 81 | 7=0.27| 10=0.51 |51=2,01 80 44e174 
| Vousay.” do. do. Bodenbech 1 = at gum 242.4. 12.97 [600 = 98.41 { Trailing |900=35.43 115 = 5.82 |71=3.79 200 10.18 m=2.12 50= 253 |as= 3.46 180 = 7.00 | Ma 194 
: bau- = = Leading|900=35.43| 72=3.65 |39 7.60/17=067) 5=0.25 62=2244|145=735 4521.77 
“ MANDAU do. 40. |} peichenborgf |124= 7.26 240. = 12.15 |285,6=11.98 |619=31.34 { Trailine!900 = 36.43 M7 =5.92 43=1.69 16s 436 29=1.14 w=23 582.98 | 115=5.82 i9=1.14 
Lobeo- Leading 900=3543| 78=3.95 '58<2,09| 140= 1.09.35=1.38| 45=2.28 |66=2.60 4.81 (31=122 
z Eunevetars.” do. 40. | { paichenborg} (155 = 7-85 [224 = 11.84 229 =11.60 |608=30.79/ { Teetinglgoo95.43| 114=5.7 (99=1.53| 180 9.1 125—098| 30=1.02 \68—2.28| 150=780 (39=1.30 
“ PROMETHEUS,” —Six-wheeled 
my for fast we 
driving heels i ft eas. 
Ww 
Dresden- 
meter, and axle be- S 7 Leading|900=25.43| 99=5.01|20=0.79|175= 896, O=0. | 30=1.52 [45=1.77| 145=7.34 [45=1.77 
hind ‘the firebox; oytinders| | Podenbech 5 /206.4=104 (265.4=13.44 | 68.2— 4.47 /659= 28.81 { Trailing|900=35.43| 135=6.94 (21-083 | 100= 8.1 (16=0.63 | 105=5.32 |29=114| 65=278 (19-051 
15 in. in diameter with 22 in. 
stroke; pressure of steam | 
100 Ib. per square inch. i 








Notz.—The springs used were each composed of nine plates 90 millimetres (=3.5) wide, with the exception of those of engine 4 and 6, in which cases the plates were 95 millimetres (= 3.74) in width, 
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duced during the running of the engine to about 7 
per cent. of the normal load (the reduction being from 
72 to 5 centners) in the case of the leadin;r springs ; 
and to 26 per cent, of the normal load (from 114 to 
30 centners) in the case of the trailing springs. 
The decrease or even sometimes the almost entire 
removal of the load from the leading springs is sur- 
= ing. The experiments, of which an account 
just been given, prove that the permanent way 
is momentarily subjected to far greater loads than 
it is ordinarily supposed to carry, and further that 
it is sometimes almost entirely relieved of its load 
as above stated. It appears also certain that there 
exist horizontal oscillations of the vehicles produced 
at first by partially vertical oscillations, and there 
thus exists the greatest probability of the coin- 
cidence of such a relief from load as has just been 
mentioned, with a horizontal oscillation towards the 
rail from which the load has thus been removed, 
the result being a displacement of the permanent 
way, as, under the circumstances supposed, the 
opposition offered by the latter is but that due to 
its mechanical structure. The experiments on the 
stability of permanent way already described, to- 
gether with the investigations of the variations of 
load on the wheels of the engines, explain in a 
satisfactory manner the causes of many cases of 
widening of the gauge and displacement of the 
structure previously considered inexplicable. 

5. The difference between the maximum and 
minimum loads resting at different times on the 
same spring varies by more than double the normal 
load in the case of the leading wheels; but seldom 
i more than 40 per cent. of that load in the case 
of the trailing wheels, a circumstance which in- 
dicates that real centre of oscillation of the 
masses forming the engine is situated between the 

i and trailing axle, and not over the former. 

6. t the extreme amounts of variation in the 
loads on the leading and trailing springs —_ found 
to occur in an engine the construction of which 


would have least justified the expectation of their 
. This engine was the “ Prometheus,” 
the wheel base differed very little from 
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the length of the boiler, and in which about 60 per 
cent. of the load was removed from the leading 
wheel, while that on the trailing wheels was reduced 
to 77 per cent. of the normal load. This fact points 
strongly to the danger attendant upon placing a 
great load upon the driving axle, if the latter is 
situated under the centre of the engine. 

Such, in substance, are Baron von Weber's de- 
ductions from his experiments on the variation of 
the loads on locomotive axies; and we think that 
our readers will agree with us in considering them 
important and suggestive. It is much to be re- 
gretted that opportunities did not exist for extend- 
ing the observations to engines mounted on their 
wheels in such a manner that the load is practically 
supported on three points, an arrangement which is 

now being rapidly acknowledged in this country as 
th~ best which can be adopted, and which has long 
been almost exclusively used in America. The ex- 
periments can, however, be carried out in such a 
simple manner, that we trust that some of our loco- 
motive superintendents will make observations for 
———- and we need scarcely add that we shall 
lad to make the results of such observations 
pub ic if they are forwarded to us. 
It was considered by Baron von Weber—and 
——- be of importance to obtain an idea of 
ow often the loads upon the springs had varied 
by certain amounts, and to obtain this information 
he ingeniously turned to account the form of the 
grooves which had been cut by the scrapers in the 
plates attached to the springs. The scrapers being 
made of good hardened steel and being forcibly 
ot aay against the plates, and the latter, moreover, 

Fmt of thoroughly homogeneous material, the 

« at various points of the veo cut by the 

mcr in on eopetiouee reuncy of th 

e 

different variations of loatl. ae the aid Focal? ov 
tograph the curved outlines of 


es cut by the mfeA rein to an en- 
scale, << scale made double 
longitudinal. cra taken 
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by us on the present page, the vertical scale in our 
engraving being 5 times and the horizontal scale 2} 


times the natural size. Diagrams Figs. 1 and 2 are 
taken respectively from the leading and trailing 
springs of the “ Ceres,” and Figs. 3 and 4 from the 
leading and trailing springs of the “ Tellus.” 

An inspection of these diagrams shows at once a 
great difference in the action of the leading and 
trailing springs, notwithstanding that they are of 
the same len Thus, on examining diagram 
Fig. 1, from the leading spring of the * Ceres,” it 
will be found that most oscillations must have pro- 
duced a decrease of the load from 70 to 44.6 cent- 
ners, while a decrease to 25 centners can have been 
by no means unfrequent. The decrease to 1§ cent- 
ners, however, appears to have happened but a few 
times. On the other hand, an increase of the load 
from 70 to 86.3 centners must have been constantly 
happening, while from that amount the gradual 
and unbroken curve shows that the greater any 
further increase of load, the more seldom did that 
increase take place, the maximum load of a cent- 
ners mtly having been imposed but ve 
po Hg o> fact, the extreme loads were Phos. 
always indicated by but a few scratches. 

Turning now to the diagram, Fig. 2, taken from 
the trailin a of the ** Ceres,” we see that the 
increase m 112 to 139.5 centners, must 
have been ‘. ag tote as the decrease of the load 
from its normal amount to 107 centners. The curve 
showing the increase of load from 139.5 to 149.7 
centners is very steep, and it is evident that the 
higher increases of load occurred as rarely as the 
decrease of load, from 112 to between 78 to 50 
eentners. The diagrams from the “ Tellus” afford 


similar evidence, and are equally instructive. 
From a of the results of all his ex- 
ts off nt way, and on the variation 
of the load on ive engine axles, Baron von 


Weber derives the impression that, under present 

there exists on railways a constant 
danger, which can — be effectually overcome in 
two ways, namely: First, by adopting such a system 
of permanent way that the longitudinal rigidity of 











Dec. 30, 1870.] 


ENGINEERING. 


469 


[SSS se 





DREDGING MACHINE AND MUD CARRIER FOR THE RIVER WITHAM IMPROVEMENT WORKS. 
CONSTRUCTED BY MESSRS. RICHES AND WATTS, ENGINEERS, NORWICH, FROM THE DESIGNS OF ME. W. F. HOBROUGH. 


(For Description, see Page 471.) 


the structure is sufficient to distribute the load on 
the rails over a considerable distance, so that the 
momentary removal of the load from one point may 
not so reduce the stability of the structure so as to 
cause danger; and, secondly, by adopting such a 
system of construction for the vehicles as to prevent 
the momentary removal of the load from an axle, 
or at least to reduce this removal of load to such an 
extent as toavoid danger. Of course the best effects 
are to be obtained by adopting both these precau- 
tions. 

‘Lhe Baron further considers that none of the 
combinations of rails with timber or iron cross 
sleepers satisfy the conditions above-mentioned, 
and he expresses a preference for Hartwich’s system 
of permanent way as best providing the necessary 
longitudinal rigidity and stability against horizontal 
forces. ‘The second condition he considers will 
never be fulfilled where six-wheeled vehicles are 
employed, and he further advocates the use of four- 
wheeled locomotives on account of its being im- 

»0ssible that the axles of such engines should be so 
far relieved from their load as to endanger the 
stability of the permanent way. He urges that 
many of the disadvantages sup to be attendant 
upon locomotives of this kind are imaginary, and 
that others can be avoided by the adoption of proper 
designs. We cannot ourselves endorse Baron von 
Weber's recommendation of four-wheeled engines 


for — reasons which we need not enter into here, | 


and we er consider that by the proper applica- 
tion of compensating levers to six-wheeled engi 
all the advantages which he claims for the Tou: 
wheeled class may be obtained 





; 
| 
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Weter’s investigations; and we cannot close our 
account of these researches without paying a tribute 
of praise to their author for the energy, patience, 
and skill he has displayed in conducting them. 
Taken altogether, they form by far the most com- 
plete set of investigations of the kind which have 
ever been undertaken, and we feel certain that 
Baron von Weber would desire no more satisfactory 
reward for his labours than to find that he had by 
his example caused other engineers to prosecute 
similar investigations and extend the field of ex- 
perimental research he has so ably opened. 








SOLAR HEAT. 
THE TEMPERATURE OF THE SUN. 
By Carprain Jonn Ericsson. 
(Concluded from Page 377.) 

Tue illustration on page 476 represents an in- 
strument forascertaining the temperature of the sun. 
At first sight it will appear futile to undertake to 
measure temperature at a distance of 90,000,000 
miles; but in view of the fact that the sun has been 
weighed by an instrument consisting principally of 
four leaden balls less than 10 in. in eter, the 
attempt cannot justly be deemed absurd. The reader 
will remember that ba the celebrated Cavendish 
experiments, afterw repeated by Baily and 
others, the weight of the atonal the weight 
of the sun is based—was ascertained by measuring 
the attractive force of two sphéres of lead weighing 
174 1b, The delicate nature of the experiment may 
be inferred from the fact that the ascertained attrac- 


We have now concluded our réewmé of Baron von | tive force was found to be only syy_ Of @ grain. 








The illustrated device by means of which the tem- 
perature of the sun may be measured, involves no 
such nicety, as will be seen presently, 

Before entering on a description of the solar 
pyrometer, it will be necessary to call to mind the 
previous article in which it was demonstrated that 
the law relating to the radiant heat of spheres,. is 
also applicable to concave spherical surfaces if the 
substances exposed to their radiant heat be placed 
in the centre of curvature. ‘The article referred to, 
also asserted that the temperature produced by the 
radiant heat transmitted by concave radiators of 
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with a donble casing; 4th, a f enclosing the 
lower end of the heater. The spherical codestity 
at the base of the conical enlargement of the heater, 
the radius of which is 18in., presents an area of 
78.84squareinches. ‘The oppositespherical concavity, 
the ius of which is 9in., presents an area 


the great central bod of the planetary 5 stem, has 
Siew ddeial epplebtlate as'e'cbnivasl. The direct 
ness, facility, and certainty of measuring the tem- 
perature of the sun by the means we are_now con- 
sidering, would scarcely be appreciated without 
ing to mind the method adopted fqgmecertaining 










7854 —19.71 square inches, its diameter being very} Rie 


Sin. Thermometers are d at the 


of the spherical ctighiieities ; their bulbe being so} 


that onlyone-halfé of the area is exg 
to the radiant heat, the other half being surroun 
by a nom-radiant sabstance. It is proper to of 
that thermometersemployed im measuring @& 
intensity of radiant heat, must be 0 
no part of the bulb which is not acted upon 


heat a Jag the owe be 
rmit to any the heat receiv 
saa i by reliatbon in the direction of thé radiant 


body. This is an 
must be fulfilled im order to secure a correct indica- 
tion. Accordingly I have resorted to. various 
a to prevent loss of heat from the 
side of the bulb; and find that ing the latter 
with a casing of burnished silver i with a 
suitable opening on the front sid», is the most 
efficient means of the object. The a 
gonical chamber of the 


lindrical as well ‘ 
pyrometer containing thermometers, are con- 
nected by suitable’pipes with an air pump by means 
of which the air is carefully withdrawn ; a current 
of water being circulated through the double | 
casings when the instrument is in operation. With | 
reference to'the heater it is only necessary to observe 
that being at the top and charged with pure 
waiter it be maintained at a constant tempera- 
ture of nearly 212° when the furnace is in action. 
The principle of my solar pyrometer is that of 
ascertaining the intensity of the heat of the sun by 
comparing the temperature produced by the radiant 
heat of a concave spherical radiator of 10 in. dia- 
meter, at a distance of 18 in. from its face, with the 
temperature produced by the radiant heat of the 
sun a sphere of 852,584 miles in diameter—at a 
distance of 91,430,000 miles from its centre. ‘The 
radiant. heat in. both cases is transmitted through 
ether; in the former to the surface ofthe bulb of 
a thermometer; in the latter to the bonndary of 
the earth's atmosphere. The law which governs 
the propagation of radiant heat through ether, is 
as absolute as the law of gravitation, whatever be 
the distance ; henee the pyrometer under consider- 
ation, in which the radiant heat is propagated a 
distance of 15 in. through ether, is as competent to 
determine the temperature of thésun, as the Caven- 
dish leaden spheres acting at a distance of 8:55 in, 
to determine his weight. The chances, however, 
of an exact determination, are atly in fayour of 
the pyrometer. In the first place, while area 
of the concave radiator of the py eter iseto the 
area of the great circle of the sun as 1: 2871 10'¢ 
the weight of the attracted vibrating leaden ball 
employed in the Cavendish experiments, is to that 
of the weight of the earth as 1: 7617 10*!, thus 
showing a difference of | : 265,000 in favour of the 
pyrometer. Besides, the difference of distance 
through which the radiant and the gravitating 
forces act, is in favour of the pyrometer, in the 
ratio of 18 to 8.85. But these considerations, how- 
ever important on account of the greater difference 
of the magnitudes involved, may be considered 
trifling in comparison with the directness of the 
means by which the solar pyrometer solves the 
problem, contrasted with the indirectness, exceedin 
complication, and nicety, involved in the Cavendis 
experiments. In the solar pyrometer we only 
require a correct indication of the temperature of 
the radiating concave spherical! surface, and of the 
temperature transmitted to its focus ; together with 
an accurate measurement of the distance of that 
foeus, and of the area of the radiating surface. 
These points being determined with exactness, we 
may enter u and carry out our computation 
without introducing a single correction. How dif- 
ferent the Cavendish experiment with its numerous 
disturbing elements depending on barometric and 
thermometric conditions and changes, all influenc- 
ing « gravitating force amounting to only zo, of a 
grain! We lack space to nt an account of the 
almost i es which were surmounted 
in those remarkable experiments which, for in- 
genuity, care, and perserverance, stand ualled 
in the annals of physics. This brief allusion. how- 





ing to the construction of th ‘#olar pyro- 


p i derous Tr, prac- 
‘experitentalists are aware of the difficulties 
ducting in 


tions in which’a perfect and 
yous vacuum is wanted, when héat and cold, 









Las in’ thi case, aré brought in close proximity, 
‘weight and stibstantial proportions, t now, can- 
not be ayoided. “They also know that the indispens- 


able condition in the solar pyrometer of maintaining 
a constant temperature of the concave spherical 
radiator, is not easily fulfilled ; and that 
short of an open heater containing « finid 

readily evaporates, and the applica’ 


indispensable condition whith | of heatin 


, will accomplish in 
de. Evidently the low conntenell by | 


carry off superfluous heat and thus maintain the 
fluid at the desired uniform temperature. The ex- 
hausted chambers which contain the thermometers, 
must of course be maintained at a constant tem- 
perature, the least fluctuation being fatal to accurate 
indication of the intensity of the heat transmitted 
by the radiators. In order, therefore, to keep up 
the necessary constant temperature, a current Of 
waters(obtained from the street main) is circulated 
through the double casings which surround the 
exhausted chambers. By this expedient, in con- 
nexion with the perfectly uniform temperatare 
maintained in the heater, it has been easy to as- 
certain with critical nicety, the temperature p?e- 
duced by the radiant heat transmitted from the 
spheslenl tableter to its focus. Regarding area and 
curvature, accurate workmanship alone will insure 
what is requisite ; but the position of the thermo- 
meter, the ans it at ihe proper distance with 
reference to the focus, involves many considerations; 
indeed this is the most. difficult aes connected 
with the management of the solar pyrometer. 
Obviously it would net be correct to place the centre 


The demonstration contained in a ious article 
established the fact that in concave rieal- radia - 


tome eventing equal s7pee, the radiant heat trans- 
mitted is in the inverse ratio of the square of the 
distances if the substance exposed to the radiant 
heat be placed in the focus of the radiator. It 
follows from this demonstration that, for equal 
area, the intensity of the radiant heat transmitted 
to the focus of the lesser radiator, will be four times 
greater than the intensity of the radiant heat trans- 
mitted to the focus of the large radiator. But the 
area of the latter is exactly four times greater than 
the area of the former, while the thermometers in 
both chambers are exposed to the radiation of sur- 
faces heated by the same medium, and therefore 
of precisely equal temperatures. At the same time 
these thermometers radiate against surfaces main- 
tained at a constant temperature, by the reliable 
expedient of employing a werful continuous 
‘current of water.” uently, if my assumption 
be correct, the rs although ex- 
posed to radiators of different area, should indicate 


Estee equal temperature. Actual trial showing 
such is the case, the correctness of my asser- 
‘tion, that the intensity of radiant heat transmitted 
te the foci of concave spherical radiators of equal 


;| curvature is directly as their area, must be accepted 


as fally established. 

The leading features of the solar pyrometer 
having thus betn explained, I will now state briefly 
the result of an experiment made while the atmo- 
spheric pressure was balanced bya 29.91 inch column 
of mercury, the temperature of the water in the 
heater being precisely 212°. Besides the advan- 
tage of a definite indication of heat, the tempera- 
ture of the current of water circulated through the 
casing surrounding the exhausted conical chamber 
did not fluctuate at all during the experiment; the 
thermometer inserted in the exit pipe continuing 
to indicate steadily 48.1° Consequently, before 
the fire was applied in the furnace, the enclosed 
thermometer, the surrounding chamber, the water 
contained in the heater, and tle radiator, were all 
brought to a temperature of 48.1°. The result of 
applying fire to the furnace and bringing the water 
‘in the heater to the boiling point, was that of in- 
creasing the temperature of the spherical radiator 
from 48.1° to 212°, difference=163.9° ; the tempera- 
ture of the focal thermometer at the same time in- 
creasing from 48.1° to 60.3°, difference=12.2°. 

Experiments instituted to determine the impor- 





ot the bulb in the focus of the radiator, as that would 
bring the face of a bulb of 


tersect the focus. The focal distance being 18 im., 
it will be found that placing the bulb half way 
between these two positions will cause an error of 
fully 0.007. Conflicting indication, it should. be 
observed, is unavoidable, since every part of the ex- 
posed half of the bulb cannot be equidi ‘ 

the face of the concave radiator; but this notwith- 
standing, there is a distance at which the indication 
of the thermometer will be precisely the same as if| 
its entire contents were concentrated in the focus 
of the radiators. This position has been determined, 
but an account of the process would oceupy too 
much space. 

In view of the foregoing explanations, and granted 
that we know the distance and diameter of the sun, 
I assert that the solar pyrometer enables us to as- 
certain the sun’s temperature. 

The hitherto accepted doctrine that the intensity 
of radiant heat is directly as the area of the radia- 
tors, for equal distances, was shown in a previous 
article to be fallacious, because, the radiant heat 
transmitted from the boundaries of plane radiators, 
when enlarged, becomes enfeebled by distance and 
the consequent dispersion of the heat rays, in the 
ratio of the squares of the distance between the 
radiator and the recipient of the radiant heat. The 
solar pyrometer being based on the assumption that 
the intensity of the radiant heat transmitted from 
concave spherical surfaces is directly as the areas of 
such radiators, it was deemed necessary to establish 
the correctness of this assumption, and for that 

urpose the solar pyrometer has been modified as 
om mentioned. ‘The lesser radiator attached to 
the conical enlargement of the heater (see illustra- 
tion), and the cylindrical chamber enclosing the 
same, have accordingly been added to the instru- 
ment. It has already been stated that the area of 
the sphencal radiator enclosed by the conical cham- 


tant question of radiant. power have failed to show 


fin. diameter, } in. in| that the heat-rays emitted by a metallic surface, 
advance of said focus; nor would it be proper to} prepared as in the solar pyrometer, have less energy 
carry the bulb so far back that its face would im-| in proportion to the temperature of the metal than 


the heat are from incandescent car- 
buretted hydrogen in preportion to its temperature. 
Indeed, the experiments prove that, antively, less 
energy is possessed by thé heat-rays of the Tr, 
transmitted through air, tlign that possessed by the 


from |.rays from the metallic surface transmitted through 


a vacuum. ~No doubt the difference is owing to the 
refrigerating effect of the surrounding air during 
the experiments with the flame. Trials to ascertain 
the radiant power of incandescent gases, within a 
vacuum, have not been attempted on account of 
the intricacy involved in constructing an apparatus 
capable of maintaining a solid flame within an ex- 
hausted ‘vessel. ‘The question is, however, not of 
vital importance, as it is possible to subject the cor- 
rectness of the indications of the solar pyrometer 
toa more rigorous test than that of comparing the 
radiant power of metallic substances and incan- 
descent gases. Our knowledge of the distance and 
diameter of the sun, and of the intensity of solar 
radiation at the boundary of the earth's atmosphere 
—demonstrated in a previous article—enable us to 
calculate with almost perfect accuracy the tempe- 
rature of the sun, exclusive, of course, of the 
energy which is lost during the passage of the rays 
through the solar atmosphere beyond the point of 
maximum intensity. 

Before applying this test, let us first determine the 
temperature of the sun in ce with the in- 
dications of the solar pyrometer. As the principle 
of the instrument calls for the employment of a 
concave radiator of spherical curvature, it will be 
evident that in comparing its indication with solar 
wdiation, we must not overlook the fact that the 
sun in place of presenting a concave spherical sur- 
ror hg focus of which is situated at the boundary 
of earth’s atm ere, it Ss a convex 
semi-spherical feet. ns ae at this—the 





ber is exactly four times greater than that of the 





ever, to experiments which satisfact prily determined 
the weight of the earth, and thereby the weight of 


opposite radiator, dnd that the radius of ‘the latter 
is exactly one-half of the radius of the former. 


sun bemg 859,584 miles in diameter—his limb will 
be 426,292 miles further off than the nearest point 
of his face. The eccentricity of the earth's orbit 
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being 0.01679, while the mean semi-diameter is 
91,430,000 miles, it follows that during the summer 
solstice, the distaice from the earth to the centre 
of the sun will be 92,964,800 miles. Deducting the 
— of ws ey ascertain that the distances 
to the sun’s limBy and to the centre‘of his-faee,.are 
respectively 99,964,800 and 92,538,500 tiles, ” Ti- 
verting the eqtiare of these distame rote 3 
found, there that the intensity of ‘radiation 
from the limb sun, compared with the eghtral 
part, suffers a stion of 0.0086. cael athe 


ture at the bogudary of our atm ing 
54.54°, it will tig be seen that the ced in- 
tensity under @ohsideration amounts to 0.0086 


x §4.84°=0.51° Fabr. The observed diminution 
of the intensity of the radiant heat emanating from 
the limb of the sun being more than this, it will be 
seen that we. may, without..material error in our 
calculations, the entire surface represented 
by the area of “the great: extele ofthe sun as being 
equidistant—§ ,800 miles—from ‘the earth. . 

t results from previous @@mienstrations that the 
temperature of spherical radiators transmitting equal 
intensities petal pean? ne as the square of 
the sines of halfof the angles w they sabtend, 
that is, the angles formed by theaxis of the radiator 
and the heat rays projeeted from the circumference 
to the focus. We know, from, previous explanations 
that owing to the great distance in connexion with 
the diminished intensity of the rays emitted:by its 
limb, the radiant power of the sun will he indeptical 
with that of a spherical radiator,.whose focus is 
situated at the boundary of the eatth’s atmosphere. 
Consequently, as the spherical radigtor of the solar 
pyrometer the temperature .of whigh, ig, 163,9°, 
transmits to its focus, anadntensity,of\12.2°,.we are 
enabled to caleulate what temperature the gun must 
possess in order to transmit an intensity of 12.2° 
to the boundary of our atmosphere. ‘The angle 
subtended by the sun is 31‘ 2’'; that subtended by 
the radiator of the pyrometer 32° 15’, the ratio of 
the square of the sines of half of these angles being 
|: 8567.7. Aceordingly, the sun, in order to 
produce by its radiant heat a temperature of 12.2 
at the boundary of the atmosphere of the earth, must 
possess a temperature 3567.7 times greater than that 
of the spherical radiator ef the pyrometer, ‘his 
latter temperature being 163.9°, that of the sun 
cannot be less than 3567.7 x 163.9<-584746°, in 
order to transmit an intensity corresponding with a 
thermometrie interval of 12,2°.on the Fahrenheit 
scale. But solar intensity at the boundary of our 
atmosphere, as demonstrated by my actinometer 


R4 S, ; 
observations, is $4.84° ; hence. =6.95 times 
12.2 


greater than that transmitted by the radiator of the 
pyrometer to its focus. The temperature of the 
sun, therefore, cannot be less than 6.95 x 58474€— 
$,063,984° Fabr. 
It will be recollected that the previously pub- 
lished article relating to the sun’s temperature, 
established with ‘#8 much certainity as any propo- 
sition in the * Principia,” that the temperature me 
duced by the radiant heat transmitted by a sphere 
of uniform temperature at the surface, ia to the 
temperature of the sphere iteclf inversely’ as the 
quare of the raéius, to the square of ‘the distance 
from the centre tothe point exposed to the radiant 
heat. The distance between thé suf at the carth 
at the summer solsti¢e being 92,964,000 milesy-we 
‘ind by dividing thiw distance by the wun’) tedinn; 
(26,992 miles, thet the ratio of distance and radins 
is 218.1: 1, and henes the ratio ofethe squares, as 
(7567: 1.  Comsequent the tenpetdtmre” of 
the sun must be 47,567 times greater than the 
temperature prédpced® by| solar sadidtion “rt the 
boundary of the earth's atg@iorphere. That tempera- 
ture being 84.84% the suns temperature cannot be 
less than 47567 ¥ 84.84°=4,035,554° Fabr. Thus the 
previously demonstrated temyperatureé: of 4,063,984° 
Fahr., based on the mt dications of the solar pyro- 
meter and the sw@hte seer Aifeva Oly U.007 
from the computations just presented. ‘Them 
hy means of whith these results have been reached 


differing entirely, each being fou on sound 
physical and mathematical principles, we ‘cannot 
reasonably question the reliability of the 


nation, although the-eetwblished temperature tx in- 

conceivably bight; Ner can it be questioned that 

the actual tempepatune- at the poms of maximum 
the 


intensity is stilly highen; since. cays in sing 
through the oper? strata’ mist. sifien a. of 


energy corresponeing with the force expended in 


creating the observed currents in the solar atmo- 
sphere. Referring to these currents, th 
ordinary eye of which, on dynamic gfe 
incompatible with great density or “Wi 
proper to eall attention to the exée 
of the solar atmosphere, resultiig ite igeh 
ge ene we have demonstrated on junetic 
with the smal] specific gravity of hydrogen, 
obviously ‘contribute is veda jn @: very 
degree the density of the su wanes ; 
thereby neutralising the attraction of the immense 
mass of the sun, Indeed, it may be shown by 
easy calculation, that owing to the hi 1 
— sufficient to expand atmospheric air 7000 
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grees, transmit radiant heat sufficiently intense to 
cause an elevation of temperature 84° Fahr. at the 
stated distance 
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DREDGING MACHINE AND MUD CARRIER. 


} Wh illustrate, on page 469, a dredging machine fitted with 


t for conveying the dredged material to the 

: the canal, which was constructed some time ago for 
er Witham Improvement Works, by Mesers, Riches 
Watts, of the Duke's Palace Iron Works, Norwich, from 
‘désigns of Mr. W. F. Hobrough, of Tattershall, near 


BY ARE Boson. The dredger, which is built of iron, is 70 ft. long 


by 16 ft. 10 in. beam and 8 ft. deep, and the machinery, 
which is mounted on a wooden framing, is driven by a 


together with the small specific gravity of the | double belt 10 in. wide leading from a 16-borse horizontal 


medium itself, a depth of solar atmosphere of | non-condensing engine » hich is fitted with link motion for 


50,000 miles inside its 


undary, will exert no riore | reversing. Another strap leading from the cross shaft of the 


pressure than the earth’s atmosphere, notwith- dredging machinery serves to drive the bheisting gear for 


Let us examine this subject briefly 
assumes that thé sun's atmosphere extends £0,000 
miles above the visible surface. 


standing the superior attraction of the sun's mas. raising the bucket ladder, and to enable this ladder to be 
Lockyer raised by hand the other end of the hoisting cluin is at- 


tached to a crab mounted on the top of the framework as 


s shown. 
»' Now, although we The main feature in the arrangement consists in the 


may fall short in our estimate of the sun'smaximum means by which the mud raised by the machine is conveyed 


uence of the unknown amount 


intensity in con 


to the shore. The “mud-carrier” employed for this pur- 


of retardation suffered by the rays, there ig no pose consists of a wooden framework mounted on an ordi- 


difficu 


yond the latter the rays are not subjected to, an, 
seprocieyne loss of energy. Adding, then, 804 


the diameter of the sphere forming the boundary 
of ‘the solar atmosphere is 852,584 +4+160,000= 
1,012,584 miles. A sphere of such diameter sub- 
tends an angle of 38’ 2”. The radiator of the 
solar pyrometer, it will be recollected, subtends an 
angle of 32° 15'. The ratio of the eines of half 
of these angles js 1? 50282 + and therefore the ratio 
of their squares, 1: 2522.04. Accordingly, the | 
temperature at the boundary of the sphere mnder 
consideration (1,012,584 miles in diameter) will be 
2522.04 times greater than the temperature of the 





radiator of the pyrometer, viz., 163.9° x 2529.041— 
413,362° Fahr. But the recorded observations 
jand experiments show that the temperature pro- 
|duced by solar radiation at'the boundary of cor 
|atmosphere is 6.95 times greater than that trans- 
|ferred by the radiator of the pyrometer to its 
| focus ; hence the temperature will be 6.95 x 413,362° 
=9,872.865° Fahr. at the point where the «ar 
atmosphere terminates. If m place of basing om 
computation on the indication of the solar pyro- 
meter, we adopt. the ede applicable to eherve 
uniformly heated at the surface, the temperature at 
the boundary ef the solar atmosphere will, on 
grounds before explained, be reduced 0,007, hence 
2,852,783°. It. will be preferable to adopt 
2,872,865* on the supposition that future actino- 
meter observations in localities where the sun is 
clear, may prove that my determination of the in- 
tensity of solar radiation at the earth's boundary, 
viz., $4.84° Fahr., is somewhat under-eetimated, 
The mean of the stated temperatures 4,063,984° 
and 2,872,865 being 3,468,429°,'we may eafely as- 
sume that the mean temperature of the solar at- 
mosphere between the point of maximum inténsity 
and the termination of thé distane@of £0,000 miles 
from the visible surfaee of the sim, assumed hy 
pdkever, exceeds 3,468,429° Fahr. 
tir ace’ only admits of an allusion to the 
emations and caleulations which have been pub- 
d of late by certain savans. relative to solar 
@rature. Among these, Ziliner’s caleulaticns 
may be mentioned as the most singular, being based 
on the height of the observed solar protruberances. 
Practical men who have witnessed the explosions in 
closed reverberatory ; which take place 
when a dense mass of incandescent coal‘gas, resti 
om the fused metal, is suddenly ignited by the ad- 
wission of oxygen, will probably ‘attribute the solar 
inees to. a very different cause from that 
by Professor Zollner. ‘They will, assert 
that the observed explosions in the sdlar atmo- 
jite poss without sending up gas 
OTD geographice] miles throngh the 
“ quastrémungs ning.” supposed by the German 
physicist. ‘The reader may have noticed that some 
of the. acy, alluded to have attempted to set 
limits to. temperature on chemical and dynamic 
gr ing that the temperature of the sun 
is under 60,000° Falir, All such speculations are 
futile, in view of the faet which we have established 
that a heated ¢pheré subtending an angle of only3?’, 
ata distance of 90,000,000 mileg, cannot, unless 
raised to a temperature of ecvera!l millions of de- 


























i _in determining the temperature at the | nary wooden mud barge as shown in the transverce section, 
int which terminates the solar atmosphere, since | this framework being provided with a pair of tumblers and 


series of reflers which support an endless chain to which 
the @arrying plates are bolted. The distance between the 


to. the radius of the sun, we ascertain that | ce™tres of tumblers is 97 ft. 3 in., and it will be seen that 


the long platform carrying them is supported at intervals by 
steel wire rope guys }in. in diameter, which extend from 
diflerent points of the platform to the tops of wprights fixed 
to the supporting barge, as shown, The guy ropes are 
tightened by union screws at their lower ends. The barge 
to which the mud-carrier is fitted is placed chose to the 
dredger, ond thus the platform with the carrying plates ex- 
tends much further from one side than from the other. The 
shorter arm, however, is suitably tied down to the dredger 
eo that the latter furms a counterbalance weight, 

The carricr plates which receive the materials from the 
buckets, are of sheet iron 4 in. thick, and they are each 
2 ft. 1 in. long by 2 ft. wide, the sides being turned wp & in., 
so that the series of plates form a kind of spout. The 
plates are bolted to a pair of endless chains composed of 
links 2.{t. long between centres, the plates thus overlap; ing 
each other 1 in., s0 ag to prevent leakage between the joints. 
The tumbler shaft at the dredger end of the mud-cartier, is 
provided with two bevel wheels, one of which receives motion 
from a bevel pinion on the main upright shaft of the dredg- 
ing machine, while the other gives motion to a bevel 
wheel of the same size fixed on a line of shafiing which 
nasses along the side of the mud-carrier framing, and which 
is provided at the cuter or shore end with a bevel wheel 
giving motion to the other tumbler. 

In using the machine an anchor is put down about 
800 yards abead, and a half-inch chain led from tis 
anchor is used to haul the machine into position, the chain 
being for this purpose pasted round one of the cones on the 
cross-shaft which is continually running when the dredger 
is at work, As soon ds the dredger i- in position a sto; per is 
peton the chain. The side chains, which heulihe dredger 
across the river, are worked in a similar manner, ard a crab 
having two barrels is provided tor acting on the chain 
governing the position of the stern of the machine 

The machine we have described has now been at work 
for about two years with very satisfactory results, The 
crew consisis od three men and a boy, whose upited wages 
amount to 4/. 3s. per week, In soft mud the dredger dis- 
charges about 1} cubie yard. per minute, andin gravel and 
sand.alout 1 culic yard per minute, In conclusion we 
should state that we are indebted to Mr. Hobrovgl for the 
use of the drawings from which our engravings have been 
prepared, 

Duii13156-scow vor Naw Youk Hagporn.—A novel drill- 
scow has just been constructed ior the purpose of operating 
upon Diamond Reef, » rock 400 ft. long and 250 ft. wide, near 
Governor's Island, in New York harbour. Tihris drill-ccow is 
130 ft. long, 55 ft. wide, and is made of beavy timbers, well 
seaconed, and put together in the strongest manner possible. 
In the centreis an octagon well, 22 ft. in diameter, through 

ich dome, 60 ft. in circumference, is lowered ard 
raised to and from the rock benecch by means of four powerful 
swinging derricks, cach of which is wenipulated by a double 
cylinder engine of 30 horse power. The scow bas four water- 
tight compartments, and in cach one of these is placed one of 
the derricks. To operate this machine, it is anchored over 
the place selected, being held by heli a dozen large anchers, 
and then the dome which bas been held by the derricks is 
lowered to the rock, and made level. By means of the derricks, 
two large on ere thrown serees the well, and thus 
secured. The dome is pierced for nine 4in. drills, and these 
are run down through the bridges and through the dome to 
the rock beneath. The dome not only serves to steedy and 
hold the drills in place, but creetes till water underneath it, 
in which a diver mey work to fill the boles with Masting 
material when they are drilled. W hen this is dong the dome 
is raised, the ecow ewung to ene side, and the seversl charges 
iguited by means of electricity. ‘J his being accomplirbed, the 
scow 18 gain brought over the reene of operstions, the dome 
lowered, and the diver aecertains the result of the explosion. 
—Amcrican Artizan. 
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AUTOMATIC 


BAXTER’S 








WEIGHING MACHINE, 








iw AULT. 


In the course of our account of the meeting of the Royal 
Agricultural Society at Oxford last summer, we mentioned 
an arrangement of automatic grain weighing machine, de- 
signed by Mr. William Herry Baxter, of Brixton Hill, and 
exhibited by the makers, Messrs. David Hart and Co., of 
London. Of one form of this machine we now publish 
engravings which will explain its construction more clearly 
than our former verbal account. ‘The machine consists of a 
framing, A, supporting a hopper for containing the grain or 
other substance to be measured, and provided with bearings, 
Q, on which the central knife edges of the beam, D, rest. 
One arm of this beam carries an adjustable weight, E, 
while the other arm, which is forked, is provided with knife 
edges, from which hang the links, L. These links support 
the axis of the measuring drum, B, this axis being re- 
strained from swinging by the links, p, attached to the 
framing of the machine. 

The drum, B, is divided by the partitions, z, z, z, z, into 
four chambers, and at one end of it is placed the cam, s, 
which actuates by means of the rod, r, the valve by which 
the discharge at the mouth of the hopper is regulated. On 
the other end of the drum is placed the grooved cam, y, in 
the groove of which works a small steel “ step” roller carried 
by a bracket fixed to the frame. The groove in the cam, y, 
has a series of recesses formed in its inner periphery, and it 
is provided with catches, as shown, which allow the drum 
to turn in one direction, but prevent its turning in the other 
direction by coming against the stop roller. 

With the parts in the position shown in the engraving, 
the valve at the mouth of the hopper is open, and the grain 
will thus fall from the hopper into the upper chamber of 
the measuring drum. When this chamber has received 
an amount sufficient to overbalance the weight, E, the 
beam, D, turns on the knife edges at Q, and the drum 
falls until the stop roller is left clear of the recess in the 
cam groove, y, in which it previously rested. As soon as 
this occurs the load in the upper chamber causes the drum 
to turn forward, thus discharging the weighed grain, the 
first turning motion of the drum causing the toe of the 
cam, s, to be removed from under the roller at the lower 
end of the rod, r, thus allowing the valve at the mouth of 
the hopper to be closed by the weight, W. The drum being 
relieved of its load of grain tends to rise again owing to the 
action of the weight, E, but it cannot do this until it has 
turned so far as to bring the next recess in the cam groove, 
y, under the stop roller, thus bringing the parts @gain into 
the positions in which they are shown in our engravings. 
The number of oscillations made by the beam, D, and ¢on- 
sequently the number of discharges of the drum is registered 
by a counter, not shown in the illustration. 








TorPrpors.—Our military authorities have dosited upon 
forthwith preparing a large number of = essrs. 
Speeatiagle pe Feces, ironfounders and engineers, at 
Chatham, have received orders ane War : Ang pre- 

are the cases for nearly 1500 torpedoes; among the ecom- 
: titors for this contract were Sir W. Armstrong and Co. 
essrs. Spencelayh and Archer have for a long time supplied 
such cases for as were required for the purposes of 
experiment by the Royal Engineers at Chatham ; and their 
auceess in obtaining this contract will be a boon to Chatham, 
a: ++ will giveemployment to a considerable number of extra 





TENWICK’'S ANNEALING OVEN. 

Anour twelve months ago we illustrated in this 
journal an oven for annealing castings erected at Messrs, 
Hornsby and Sons, Spittlegate Iron Works, Grantham, 
on the plan patented by Mr. John Tenwick, of Rose 
Villa, Spittlegate, Grantham, at that time the manager 
of the foundry department of Mesers. Hornsby’s works. 
Since our illustrations appeared, Mr. Tenwick has made 
some improvements in the details of his arrangement of 
oven, and we now give on the opposite page an engraving 
showing his latest plans. Referring to this engraving, it 
will be seen that the oven is of cylindrical form, and is 
furnished with two fireplaces, C, C, placed one on ea -b side. 
These fireplaces are fixed alternately, and the communica- 
tion with the chimney being effected by two flues, O, each 
provided with an independent damper, the flame from the 
fire last charged can be made to pass thr ugh the oven from 
right to left, or vice versd, as the case may be. This 
arrangement facilitates the consumption of the smoke, and 
it also enables the heat to be more efficiently utilised. 

The main feature in the oven and its working is, how- 
ever, that the castings to be annealed or brought to a 
malleable state are no! packed within the oven as usual, bur 
are packed outside in boxes mounted on suitable trucks, 
these trucks being then run into the oven and on to a re- 
volving turntable, A, with which the oven is provided. 
Special forms of trucks may be used for special castings; 
but for ordinary small work they are made of segmental form 
in plan, as shown in the separate view and by dotted lines 
in the plan, and they are mounted each on three wheels. 
Rails suitable for these trucks to run upon are formed on 
the turntable, these rails meeting others laid to the door of 
the oven, so that the trucks can be readily run into their 
places. Six segmental trucks, when placed together, form 
a kind of circular platform, as shown in the plan, the dotted 
lines marking the outlines of the trucks. In the transverse 
section there is shown in the oven a circular truck, D', 
carrying a box, D*, having a wheel casting packed in it 
for annealing. 

The oven is provided with a large door, G, through 
which the trucks are run into place, and in this door is a 
smaller one, I, which is used by the man in charge for 
clearing away any ashes or other matters which may fall 
on the trucks and obstruct the airways between the boxes, 
and which is also useful for enabling any small article to be 
inserted for annealing without lifting the large door. Other 
doors, H, are also provided at the sides of the main door, 
80 as to give a greater width of opening when required for 
the insertion of large wheels or similar articles. The spy- 
holes, MM, at the front and back of the oven enable the 
man in charge to watch the process. 

In building up on the trucks the pots containing the 
articles to be annealed, care has to be taken to so place them 
as to leave plenty of room for the flame and hot gases to 
pass between them from one side of the oven to the other. 
If this be not done the spaces may become clogged by ashes 
and the scale which drops from the pans, and consequently 
an uuiform heat will not be given to all the pans charged. 








man in charge to turn the 
revolution each time he fires, suitable gearing being pro- 
vided for enabling him to do this with ease, even if the 
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placed in the oven, it can be performed more carefully 
than is the case in the usual system of working. The use 
of the revolving turntable, also, together with the system 
of firing on each side of the oven alternately, causes the 
various pots to be heated with uniformity. 
Besides the two ovens at Messrs. Hornsby and Sons, 
mentioned in our former notice, one of Mr. Tenwick’s ovens 


Ipswich, and another at Mexsrs. Garrett's, at Leiston ; while 
Messrs. John Crowley and Co., the well-known malleable 
iron manufacturers, of Sheffield, have taken a license to 
erect ovens at their works. Other ovens are also being 
erected on Mr. Tenwick’s plans at the works of Messrs. 
Picksley, Sims, and Co., of Leigh, near Manchester, and at 
those of Messrs. Heppel Brothers, of Gateshead-on-Tyne. 
One of Messrs. Hornsby's ovens has been in use since 
March, 1869, and the other since February last, and alto- 
gether we believe that more than 100 tons of castings have 
been annealed in them. Besides being adapted for the 
manufacture of malleable custings, the ovens we have de- 
scribed are suitable for burning stoneware, and for many 
roasting processes, while they are also very useful for 
annealing ordinary castings, and especially large wheels for 
traction engines and similar articles. By submitting ordi- 
nary castings to this process of annealing for from twenty- 
four hours to thirty-six hours, their strength is in many 
cases incressed to a very important extent, and if the oven 
is provided with a descending flue the heat passing off can 
be utilised in aeating the foundry stoves, &c, In the case 
of intricate :astings, which are likely to twist, requiring to 
be annealed, Mr. Tenwick makes the casting on a suitable 
truck, and then, without disturbing its bedding, he strips it 
of sand, covers it with some ore, and runs it at once inte the 
oven. Altogether Mr. Tenwick’s arrangement of anneal- 
ing oven is an exceedingly convenient one, and it appears 
to us to be one calculated to give eminently satisfactory 
results, 





Geemay Steam Navigation —A new German steamship 
line has been organised. it will run between New York and 
Stettin, and will pass round the north coast of Scotland, touch 
at Christiansand in Norway, and then proceed through the 
Cattegat into the Baltic. 


Tus Sovrnm Loxpos Traamwar.—The extension of the 
Brixton and Clapham Tramway from its late terminus at 
Hercules-buildings, Kennington-road, to the foot of West- 
minster-bridge ( 
and the carriages have commenced running the whole 








Diststeenatine Rocks sy Fine.—Some time during the 
sixteenth century, Michael Angelo translated into the Tusean 
tongue an old tin work on metal mining, and in this de- 
corthed a method of disintegrating or breaking rocks by fire. 
In a small way, indeed, the same idea has been put in use 
for many ages, and is now common in the removal of boul- 
ders from cultivable fields. Few, however, would expect 
this old idea soberly revived as of real utility, but 
our French contemporary, La Propagation Industrielle, 
presents an engraving of a machine constructed to earry the 
principle into effect. A furnace mounted on wheels is closed 
all around except at the back, where the flame has an outlet 
through which to play upon the rock to be excavated. At 
the front isa blower suitably connected with the furnace, 
and serving the double purpose of iding air to maintain 
combustion, and of directing the fi through the opening 
against the rock. The machine being run into position, the 
rock, to a considerable depth, ie heated toa high tempers- 
ture, whereupon the « eso egy + Amman igh ay 
jets cold water against t causes De 
eta and split, and the inventor cautions the workmen to 


wear sheet- masks, lest the ts flying off should 
seriously injure them. It is hardly likely that this will euper- 
sede the usual method of removing rock by blasting, but 


statements, neverthe t somewhat to an opposite con- 
clusion. For raving | yaya that in the mines of Chal- 
langes, in France, one man with the epparatus made neariy 
as much progress in excavating a gallery of given diameter 
as two men working in the ordinary manner, but im this 
averment the important item of the value of the coal con- 


sumed is omitted.—American Artizan. 
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LITERATURE, 


The Education and Status of Civil Knagineers in the United 


| and the student, if found efficient, is fully qualified; In Italy there exist five schools of application for 
The chief of these technical schools is at Vienna, | engineers: at Turin, at Milan, at Naples, and at 
and it is assisted by the Government to the extent the Universities of Paduaand Palermo. - ‘The course 
includes a term of 













; oy eee | of one hundred , land thirty thousand | of instruction, in. these schoo 

Rigin — 4 oop a awry by mumees fre Deows) forins cna‘ tains includes five three years, and , le of the establishments 
Engineers, 1868 to 1870. Published by the Institution, | different divisiods, Wiz?’ ° are under the¢ large of the Government, 
25, Great Goorge-strect, Westminster, 1870. | ‘The elem classes. | which is y the small fees charged 
[Szcomp Notice. } | The special for roads and hydraulic works. | to eath passing the prescribed ex- 

Ix Russia it is provided that the profession of the! "The arehiteétural ‘school. : amination ne the student the title of 
architect can be pursued only by those who have! ‘The méecbiniedl school. | Lawreiile Bagincer, un accordance with the rules 
passed through certain examimations and received! ‘The schOd! for techtifea! chemistry. of 1867 (at presént net enforced), six different 
diplomas of efficiency. ‘This regulation, however,| "The students are of two classes: those who de- | di are d according to the special 


does not necessarily exist with regard to civil en- | yote themselves to receive the benefit of one parti- 





Tn Spain 


stady 


h had been selected. 
rs, exclusive of fmilitary en- 





gineers, although there is a large body educated for! cular school, aud thost who merely enter their 
i eourse of lectures, 


the calling, and in the service of the Government. 
There are five different classes of such engineers 
trained respectively for the military and naval 
services, for the construction of roads and railways, 
together with engineers for maritime construction 
and mining engineers. For the training of these 
five classes there are established four State schools. 
l. The Academy of Military Engineers; 2. The 


tion ; and, 4. The Institute of Mines. 

fourth schools named, who were trained at Govern- 
ment expense, were obliged to devote six years of 
service to the State in return for their education ; 


but in 1866 the Institute of Mines, and a year later | 


the Institate of Engineers of Ways of Communica- 
tion, were reorganised, the students of the latter 
assuming the title of civil engineers, and the 
schools being extended not only for traming 
students for the State, but also for private wane 
All the schools above mentioned are supported by 
the Government, and to this purpose annual grants 
are made. That given to the Institute of Ways of 


/names to attend an 


five classes: those for ithe 


gineers, are. 
constriction of 





| Periodical examinations are made to test the we , eanals, and harbours, mining 
| greas of the stndents, and upon passing the final) engineers, engineers, agricultural en- 
|and severe examination, the il obtains the title er @id “idse devoted to forestry. The 
|of a “sworn and aathorised civil e Are all maintained at Government 


| Hitherto before this title eould be Cuabinal how- 


ever, the student who sought it had to pass 


boned 
. ; nee! The! the examination especially prepared for the 

Sehool of Naval Engineers and Artillerists ; 3. The | of those wishing to become Government servants, 
Institute of Engineers of Ways of Communica- | At present, indeed, this same rule holds good. If 
, , is, however, probable that in a short time the general 
Previous to 1864 those students of the third and | State examination will be dispensed with, and the |were draft Inte. the 


institutes amounts to 5/. a year, with free admission 
to poor and promising students. 

‘Phe system followed in Switzerland is excellent 
and complete, and has been fully described by Mr. 
Scott Rudsell in his work upon Technical Educa- 
tion. There are two schools, the Polytechnic at 
Zurich, and the Special School for Industry at 
Lausanne. 


1854, the Previons to this time 


latter in 1853. 





Communication amounts to 15,500/. a year; the 
grant to the Institute of Mines to 16,9004 The 
number of pupils at these establishments is not | 
limited. In the antumn of 1868 there were at the 
former place 209 students ; atthe latter 99. Ont of 
the total number 20 pupils receive each an allow- 
ance of about 50/. a year; whilst 20 are supported 


by various departments of Government. This in 
the Institute of Ways of Communieation. At the 
Institute of Mines 30 students reeeive the same 


annual allowance, and 18 more are supported, The 
course of studies prescribed at these establishments 
need not be enlarged upon. They include all the 
theoretical and practical branches of education in- 
valuable to the engineer. Attached to the Ways 
of Communication Institute is a library containing 
16.850 volumes, and a museum cowprising six 
collections—models, philosophical instruments, sur- 
veying instruments, materials of construction, 
minerals, and tools. At the termination of the 
course of study, the pupils having passed their 
examination, receive Aue of efficiency from the 
directors of the colleges to which they belong. 
The payment made to the establishments is almost | 
nominal. Hard-working and able pupils are re- | 
ceived gratuitously, and those who do pay have to} 
meet but very small fees, the annual sum for| 
the Institute of Ways of Communication being | 
7/. 168., and that for the Institute of Mines 4/. 14s., | 
nor is the revenue thus obtained altogether devoted | 
to the expenses of maintaining the schools, most of | 
it being placed at the disposal of the poorer | 
studenta, 

In a series of articles published in the ninth | 
volume of ENGINEERING apon technical education in | 
Germany, we dwelt at so great a length upon the | 
general system pursued in that country, that we | 
scarcely need to follow the reports collected in| 
the memoir we are noticing. It is sufficient to say, | 
that detailed information is given for the various | 
Government schools established not only in Pruasia, | 
but throughout all the German States, in Hanover, | 
Baden, Wurtemburg, Saxony, and Bavaria. 





In Austria the system in vogue possesses some | addition to these are the numerous lectures which | valuable and the most concise. 
After having re-| are rendered of greater value by subsequent ex-| ings are introduced, well executed and necessary for 


distinct features worth noting. 
ceived @ preparatory education in the general upper | 
and lower practical schools, the student enters one | 
of six institutions established hy the Government. 

‘These institutions are at Vieuna, Prague, Gratz, | 
Oben, Brann, and Lemberg, and they are supported | 
partly by the Goverument, and partly by the annual 
fees. The terms of instraction extend over five or | 
aix years, after which, an examination having been 

passed, the pupil enters upon practieal and gratui- 

tous service for two years, either under the care of | 
& private engineer, or for the Government. At the | 
ead of this time a second examination takes place, | 


students were educated in the offices and upon the | , ; 
| works of engineers, unless they went to France or | IN his preface to this volume, Mr. Mitchell explains 


Germany for their training. For the first eleven years 
of its existence the school at Lausanne was free, and 
was supported by the efforts of the few professors 
who had founded it. But since that time the fees 
charged, together with a yearly grant from the 
State of 10,000 franes, and another from the city of 
Lausanne, have contributed to make it independent. 
Towards the support of the Zurich Polytechnic the 
Swiss Confederation allow 250,000 franes, and the 
city of Zurich 16,000 franes, besides giving the 
buildings, museums, &¢c., which have cost about 
120,000/. This college is ruled by a committee of 
the Federal Council, who select the professors, 
Germans for the most part, and who are paid fairly 
for their services, all things Prcee Hoes It is a 


just tribute to the excellence of this school that a} habi 


The former of these was founded in | 


expense, the stad@its, with but one exeeption, pay- 


in the of fees. ~The granting of 
fer, isattended by the payment of 
qaculyt oad study the rule, until recently, 

was to grant the anccessful. students 60/. a year for 
two years the final examination passed, they 
ernment corps; now, 
BO temporary grant, but 





student will receive a diploma for that branch of | however, | ly id. thers 
the profession in which he has proved himself pro- | fresh ad axe made to the corps only as vacan- 
ficient. The annual fee of the pupils at the Austrian | cies are crested in it. 


Failing official oceupation, 
| the sucgegain] pupil has to fall back upon private 
| employment, and here he has to compete with 
others who have not of necessity been duly quali- 
| fied, for the diploma is but a pledge of efficiency, 

A Rudimentary Manual of Architecture, being a History 
| and Explanation of the Principal Styles of European 
Architecture, Ancient, Mediaeval, and Renaissance. By 
Tuomas Mrircuett. London: Longmans, Green, and 
Co., 1870. 





| that the object-he had in view in publishing it, was 
| rather to lead the students on to further research 
{than to attempt any comprehensive scheme of in- 
struction. The latter course would, indeed, have 
|involved far more labour, and expanded the book 
| greatly beyond its present limits, but we doubt that 
lit would have been beyond the capability of the 
|writer. In fact, we read Mr. Mitchell's manual 
| wishing it were something more, yet willingly testi- 
| fying that he has at least fulfilled the promise con- 
| tained in the title of his book. 
| The first chapter is devoted to the early history 
| of architecture, and in this Mr. Mitchell points out 
| that in the various styles of construction peculiar 


| to different countries can be traced out the primitive 


of life of the various races at the commence - 


large proportion of foreigners attend its courses, | ment of their existence. The first rude habitations 


the United States, and Brazil. French and German 
being spoken in different parts of Switzerland, the 
principal lectures of the two first courses are of 
necessity in both those languages, but in the higher 
classes German only is spoken. A ip ogee 
course prefaces the way to the training of the Poly- 
technic proper, which is divided into six depart- 
ments, Viz. : 

That of civil engineering. Terms extending over 


3 years. 
That of mechanical engineering "a je 3% 


That of architecture ” ” S 
That of chemistry ” ” 2 » 
That of forestry and agriculture - = . ae 


The department of general sciences. 
The three years devoted to the study of civil 
engineering are occupied much as follows : 

Juring the first year the time is devoted to the 
study of mathematics, geometry, chemistry, &c. ; 
the pupils are familiarised with the level and the 
theodolite, and with the nature of different ma- 
terials ; the principles of design in elementary build- 
ings are considered, and during the summer much 


aminations upon the topies of which they treated. 


| coming especially from Germany, Sweden, Norway, | Which sheltered primeval man—the cave, the tent, 


the hut of logs—were the foreshadowings of those 
structures which should in future ages be developed 
into the lasting monuments of civilisation, more en- 
during than the nations that had reared them. The 
temples of Assyria and Egypt, massive as the hills, 
the ruins of the architecture of Greece, bringing 
more — in their decay the first ideas which 
gave them birth, the light fantastic palaces of the 
East, all these speak of the outlines of their first 
types, the rock-hewn shelter, the rough timber 
dwellings, the skin-covered tents of the hunting, 
the pastoral, and the agricultural tribes, Tracing 
the development of European architecture from its 
rudest outlines to its most finished and harmonious 
proportions, Mr. Mitchell proceeds to sketch out 
the progress of the Greek, the Roman, and the 
Byzantine styles, and to show how the classic rules 
diverged and extended into the most beautiful and 
pieturesque of all orders, Gothic, with its inter- 
minable variation. ‘The larger portion of the book 
is devoted to this part of the subject, and great 
credit is"due to the author for the skill with which 





| time are devoted to the practice of surveying. In| he has selected his information, at once the most 


Numerous engrav- 


the illustration of the text, but this latter feature 


During the second year, the higher branches of | extends throughout the book, and adds greatly to 


mathematics are continued, and the lectures bear 
principally upon railroad construction, road forma- 
tion, and bridge design, together with a considera- 
tion of hydraulic engineering. During the third 
year lectures are given upon the strains on struc- 
tures, and practical ond 
engineering. 

At the end of the term comes the examination 
which qualifies or disqualifies the student as av 
engineer. 





its value. 





' 


theoretical mechanical | terms, and which will be found of service, although 


With a chapter on Elizabethan and 
Debased Gothic, and another on Renaissance, 


| Modern Italian, and Modern Architecture, the 


manual concludes. We must not to omit to notice, 
however, the appended glossary containing 600 


it cannot be regarded as an architectural dictionary. 
Altogether, Mr. Mitchell’s book is entitled to take 
a first place among the numerous manuals which 
are now being produced so plentifully. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1869; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane, 

(No. 3760, 10d.) Thomas Edwards, of Ladywood, Bir- 
mingham, patents a kind of compound engine, in which the 
steam is condensed within the second cylinder, which latter 
thus acts as a combined steam cylinder, condenser, and air 
pump! One of Mr. Edwards's claims is for “ condensing 
the exhaust steam of a steam engine in a separate condens- 
ing cylinder, where the steam is caused to meet a shower of 
water, which water, together with the condensed steam and 
air, is expelled from the condensing cylinder by a piston 
working within the condensing cylinder with the steam 
admitted behind it.” Mr. Edwards clearly does not tiider- 
stand the value of James Watt's invention of the séphrate 
condensey, or he never would have taken of if 

(Mo. 3764, 10d.) Henry Nathan Maynard, of the Viaduct 
Works, Crumlin, patents the methods of 


piers illustrated by us on page 51 of our present volume, — | w 


(No. 3776, 10d.) John Octavius Bathe 
Nichols, of Leeds,- and William malop, 
patent anufactaring “ tyres or hoops by : 
heated metal or steel in a fluid state between a mould and 
die.” We greatly doubt the practicability of making re- 
liable tyres in the manner proposed 

(No. 3767, 1s. 10d.) Carl Wolfgang Petersen, of the 
City-road, patents arrangements of steam lifeboats, his plans 


23 


including numerous contrivances for shutting off steam, &c..hy 


and preventing injury to the engines and boiler when the 
boat happens to capsize. 
ingenuity expended in completing these plans, but we 
nevertheless have a poor opinion of their utility. 

(No. 3769, 8d.) William Robert Lake, of Southampton. 
buildings, patents, af the agent of William Helbig, of 
Heinzichshalle, and Robert Hasenclever, of Holberg, ar- 
rangements of furnaces for roasting iron pyrites. In one 


§ 
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There has‘no doubt been much/f 


form of these furnaces the ore falls over a series of inclined >)" 


planes, over the surfaces of which a current of hot gases is 
passed. In another form a series of horizontal planes or 
shelves are so placed one above the other that the ore sup- 


plied from a hopper at the top forms on the shelves a series f* 


of conical heaps, the surfaces of which are traversed by t 
hot gases. 


boilers, of which we shall have something to say in an early 
number. 

(No. 8775, 4d.) John Henry Johnson, of 47, Ligcoba's- 
inn-fields, patents, as the agent of Jean Marie Jas 
Charles du Lin and Jean Auguste Combe d’Alma, of Paris, 
using in the manufacture of iron or stéel, cok® obtained 
from a mixture of coal with from about 6 to 10 per Gent. 
of resin. It is stated that coke preparéd’fron coal thus 
mixed with resin will contain a smaller percentage of sulphur 
than coke prodaced in the ordinary way. 

(No. 8776, 8d.) John Henry Johnson, of 47, Lincoln's- 
inn-fields, patents, as the agent of Howard Spencer. and 
Lafayette Kauffman Taylor, Philadelphia, U.S., a m@&hod 
of converting iron ore into steel or refined cast iron at one 
operation. According to this plan, the ore in a granulated 
state is fed into a rectangular chamber alternately with 
layers of charcoal or other fuel, this chamber having enter- 
ing into it four tuyeres arranged in pairs on opposite sides and 
having their nozzles inclined downwards, Through these 
tuyeres hot blast is forced, and it deantended titat, by this 
means the ore shall be first reduced a8 ina blast furnace, 
that subsequently by the blast entering the molten metal the 
latter shall be partially decarburised before being run off. 
The srrangement is, in fact, a kind of crude combination 
of a blast furnace and} refinery carried out dm: what we 
consider to be a most impracticable manner. 

(No. 8778, 4d.) Augusts Matthiessen, of 77, Cariton- 
hill, St. John’s Wood, patents the application for insulating 
purposes of a mineral substance found in Gallicia and else- 
where, and known as “ ozokerite,” or “ earth-wax. ’ 


(No. 3779, 1s.) Gilbert Hamilton, of Soho Foundry, : 


Smethwick, patents the method of constructing boiler flues, 
illustrated and described by as on page 290 of the present 
volume. 


(No. 3784, 8d.) Alexander Chaplin, of Lavender-hill, } 


patents the arrangements of steam boilers, illustrated by u 
on page 412 of our last volume. 





The following specifications of completed patehts are all 


dated within the year 1870; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1, 8d.) Charles Hodgson, of Richmond, patents 
metheds of manufacturing compound metal bands to be 


employed as a substitute for wire ropes, these bands being | i 
composed of a number of strips of metal superposed, so as 
It strikes us that we 


to break joint, and rivetted together. 
have seen this method of manufacturing metal bands pro- 
posed before. Mr. Hodgson also patents particular forms 
of pulleys to be traversed by the bands just mentioned. 
(No. 8, 10d.) Stephen Holman, of 10, Laurence Pountney- 


4 
(No. 8770, 2s, 10d.) James Howard and Edward Tenney }) 
Bousfield, of Bedford, patent various forms of water-tube : 
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lane, patents the method of fastening gas retort lids, illus- | ; 


trated and described by us on page 234 of the presen’ 
volume. iE, 

(No. 9, 2s. 24.) Charles Drake, of 208, New Kept-road 
patents arrangements for facilitating the erection uf Coiiere 









(No. 12, 10d.) Harry Herbert Cochrane, of the Grange, 


of 


ralway polstocod ovilsies thick & ould &o Lnposhte 


(No. 31, 8d.) Charles Henry Lea, of Stafford, patents 





arrangements for enabling signal men to 

signals on the line without leaving their signal boxes. The 
apparatus includes some ingenious arrangement for register- 
ing i ng signals used and informing 
the sig been passed over by a train. 
This ap if itakind we have yet seen, and 
it is pro : it shortly. 
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chief one—fostered by a‘ protective tariff,’ and 
in competition, it may be said, with the British iron and steei 
nsylvania Iron and Steel Association 


upon the subject, by 
Poe geneity 20 daa a 

by English readers. The year 
year in the history 
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Exports op Whoveur Inox.—During ‘the month of 
the quantity of wrought iron exported from the 

United Kingdom reached 13,535 tons, as compared with 
12,605 tons in the corresponding month of 1869, and 12,742 
tons in October, 1868.; The largest clearances. ae usual, 
were to Russia and India. In the ten months ending Octo- 


ber 81 this year, the a exports were '14, tons, 
against 112,795 tons in the ding period of 1869, 
and 106.010 tons in the first ten months of 1868. Russia 


figured im these totals for 10,954 tons. against (1,565 tons 
5 i The United States for 6118 


tons 368¥ tons ively, British 
tens Aygninst 7537 tons and 787i tons re- 
inst 11,084 tons 


for 7089 tons, 
The vaine 


> eek CT — 
Rrvez Bripes.—At 9 meeting of the American 
Society of Civil Engineers; Mr. ¥. Collingwood reeently gave 
the following interesting particulars of submarine blastin 
tions carried out in sinking the foundation for one o 
tween New York and Brooklyn. He said: “In excavatin 
the foundation of the Brooklyn pier of the East River ges 
centre of the excavation, a ridge of exceedingly 
terial, being com of boulders of all sizes imbedded in 
bottom after this of 
ing it was 
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the piers of the great brid now in concen of eonatvustion bo- 
or 

the bottom was found to have, running about 

compact clay. As the dredges would scarcely scratch the 


, was driven an ordinary 
On withdrawiag it, it'was found thet « 
fect hole was left, into which a tin canister 1 
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THE SOLAR PYROMETER. 
DESIGNED AND CONSTRUCTED BY CAPTAIN JOHN ERICSSON, NEW YORK. 


(For Description, see Page 469.) 
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FRIDAY, DECEMBER 30, 1870. 
THE MONT CENIS TUNNEL. 

‘Tue Mont Cenis tunnel is completed.” Such 
was the brief telegraphic despatch made public last 
Monday morning, which announced that on the 
24th inst., one of the grandest engineering works— 
and certainly by very far ‘he grandest of its class— 
ever undertaken in either ancient ez modern times, 
had been brought to a successful issue. Of course 
the word “completed” has to be accepted in a 
modified sense. It signifies chat the advanced 
headings of the Mont Cenis tunnel, driven from the 
north and south sides of the mountain have met 














fairly, and that the sole work which now remains to | 


be done is the enlargement of that portion of the 
tunnel not yet excavated to the full section. The 
execution of this work, however, can, from the 
manner in which the construction of the tunnel is 
carried on, only be a matter of a few days at most, 
and but a short time will elapse before there is a 
clear way for trains through the Alps from France 
to Italy. Of the state of progress.of the line con- 
necting the Paris and Lyons Railway with the north 
end of the tunnel, we have received no recent ac- 
counts; but it abounds in very heavy works, and 
there is reason to fear that its completion will be 
delayed by the disastrous war of which France is 
now the scene. On the southern side also there are, 
we believe, yet some heavy works to be done, so that, 
notwithstanding the completion of the tunnel, it 
may probably be some months before the through 
railway communication is opened, and Calais and 
Brindisi united by a line cf unbroken gauge 1390 
miles in length. 

It is somewhat difficult for those who have not 
visited the spot itself to thoroughly realise the bold- 
ness of an und ing like the Mont Cenis tunnel ; 
but the following considerations may, mee 
assist those of our readers who oe aoe e 

rivilege of ing such a visit, in forming some 
cenalioh of t the difficulties to be overcome. Let 
them imagine two valleys situated nearly eight 
miles apart in a direct line, and separated by a range 
of rugged and almost inaccessible mountains 
to some ten thousand feet, or so, above sea lev: 
Let it be remembered, also, that these mountains 


in 1852 by the Chevalier Maus, who 
was the inventor of a machine, by the aid of which 
he anticipated being able to carry on the work at 
the rate of a mile and a half per annum. This ex- 
tation, however, was far from being borne out 

y facts, and the scheme was pve oye until 1857, 
in the autumn of which year the work may be said 
to have really been commenced, The latter part 
of 1857, as well as the two following years, were 


principally occupied in @ out the necessary 
accessory works and iding accommodation for 


the workmen, and it was, in fact, not until 1861 
that experiments were commenced—and then at 
the northern end only—on the use of excavating 
machinery ; all the work so far executed having 
been performed by hand labour. After many trials 
and failures the boring machines were got fairly to 
work, and since the 25th of January, 1863, they 
have been in constant use at both ends of the 
tunnel, The boring machines have been used, 
however, merely for the formation of the advanced 
heading, whicl. was 2 metres, or 6 ft. 63 in., square, 
the enlargement of this heading to the full section 
of the tunnel being Le by hand labour, 
As a full description of the method of ing on 
the work, together with particulars of the ma- 
chinery employed, have already appeared in this 
journal,* we have no intention of entering into ar 
account of these matters here; but it may be in- 
teresting to repeat in the present notice some of 
the data relating to the tunnel itself. 

The tunnel, then, is 12,200 metres, or about 7 
miles 1020 yards in length, and it extends from a 
point in the valley of the Arc, above the small 
village of Fourneaux, near Modane, on the north 
side of the Alps, to Bardonéche, on the southern, 
or Italian side. Popularly, the tunnel is supposed 
to pass under Mont Cenis, but in reality its course 


highest point directly over it being 9700 ft. above 
the level of the sea, while the Mont Cenis rises to 
upwards of 11,400 ft. above that level. There is a 
ler the ta of level of 435 ft. between the two ends 





f the tunnel, the natural formation of the ground 
jat the Italian side not allowing a commencement to 
| be made at a less elevation than 438] ft. above sea 
jlevel, while the opening at Fourneaux was made at 
ls height of 3946 ft. above that datum. To facilitate 
‘keeping the tunnel clear of water, in case any con- 
, siderable quantity should be met with, the line was 
ilaid out with a rise of 1 in 2000 from the Bar- 
| donéche end, while — the northern end the rising 
| gradient is ] in 45, the two gradients meeting at a 
| summit near the middle of the length of the tunnel. 
|A rising gradient of 1 in 45, some three miles and 
three quarters in length, and situated in a tunnel 
| where the rails may always be expected to be in a 
more or less slip condition, will be no easy 
| thing to work with such heavy traffic as the Mont 
| Cenis tunnel may be expected to accommodate, and, 
|in fact, the wh roblem of how the line can best 
be worked, and the tunnel kept satisfactorily ven- 
tilated, is one of the most interesting which has 
ever been presented to railway engineers. 

The rate of progress of the tunnel, even when 
the boring enihines had been got fairly to work, 
naturally varied considerably, 
material which was — passed through, some- 
| times averaging scarcely 2 ft, per day at one end; 
while when we visited the works in 1868, it was 
being carried out at the rate of nearly 7 ft. per day at 
| the north, and about ped eit fe the south end. 

During the latter half of ber last the combined 
at the two ends amounted to about 16 ft. 











lies some distance to the west of that mountain, the | p 
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As to the financial pects of the Mont 
tunnel it is im ible to « with any de 
certainty until the difficulties which are likely 

nt themselves in working it have been success- 
y ae ono ogg Ane ee of its 
connecting are known. That it will, by open- 
ing upa free railway intercourse between re and 
Italy and by facilitating communication with the East 
vid Bri confer incalculable benefits upon the 
two nations by whom it has been carried out there 
can scarcely be room to doubt, and we fully believe 
that, however ome its cost may be, it will even- 
tually prove fully worth that cost and much more 
ides. In any case, whether financially 
or not, the Mont Cenis tunnel is a work of which all 
_ | — — with it have just cause 
rou t is one of those trium engineerin 
which will be remembered in all an and it belbne 
to those works which, whether carried out by modern 
ev gineers or by the great nations of old, procure from 
the multitude that respect for engineering science 
which is so justly its due, and stamp it as the science 
of advancement and civilisation. 
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THE CAPTAIN. 

THE complete and voluminous Minute, recently 
published by the First Lord of the Admiralty, upon 
the loss of the Captain, contains the whole of 
that ill-fated vessel from its inception to ng fa 
The circumstances under which the ship was 
ordered to be built, and the proceedings in con- 
nexion with her from the time of her being floated 
out, to her disap nee, are all told by the help of 
the lengthy official correspondence and the evidence 
taken at the court-martial held upon the few sur- 
vivors, And if the publication of these records 
rings some slur upon the Admiralty and the 
system which permitted the occurrence of so grave 
a calamity, at least every credit is due to Mr. 
Childers for not shrinking from the task to which 
he addressed himself. 

The history of the Captain commences in October, 
1861, when Captain Coles, who had for some time 
previous been in correspondence with the Admiralty 
upon the subject of cupola  - made a - 
tion for constructing a turretted vessel. ‘This pro- 
position, unfavourably received, was renewed the 
ensuing April, when Captain Coles proposed to 
build a ~ “nearly LOO ft. shorter than the 
Warrior, in all respects equal to her, with 
one ¢ ion, that I will undertake to disable and 
capture in an hour. She shall draw 4 ft. less 
water, require only half the crew, and cost the 
country for building at least 100,000/. less, I am 
ready to fall or stand by these assertions.” Exactly 
three years afterwards Captain Coles submitted to 
the Admiralty the drawings of a vessel, 
under official sanction, and with the assistance of 
the chief draughtsman of Portsmouth Dockyard, 
whose — a been oy not the 

urpose. These drawings represented a v 225 ft. 
lead betuesa oe ndiculars, 49 ft. extreme breadth, 
with a draught of 22 ft. 6 in., anda tonnage of 2400. 
The height of freeboard decided on was 10 ft. Three 
weeks fem the submission of the drawings, the 
Controller of the Navy reported upon them, and 
immediately sharvenie, a committee of naval 
officers was —— to examine into, and further 
report upon the design. The result of this 

was a recommendation to give an exhaustive trial 


Navy to such ts as appeared to him 

advisable to be settled before commencing the draw- 

in The thus called for, bears the date of 

jay 13th, three months subsequent the Board 
? | communica! 


ted their decision that a other 
essential points a height of 14 ft. free must be 
maintained ; that the masts must be considered as 





only auxiliary ; and that the fore and aft turret fire 
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should be abandoned. Naturally Captain C 
objected to these stipulations, as interfering with 
the development of his cherished ideas and a lengthy 
corres: nee ensued, At last, in April, 1866, a 
letter was addressed to Captain Coles from the 
Admiralty, stating that the Board were not prepared 
to depart from the principle they had laid down, 
and that, therefore, further discussion upon the 
subject would be attended with no advantage. At 
the same time they expressed their readiness to re- 
ceive further.designs for a two-turretted ship, with 
estimates from a selected list of constructors, and 
that, should these designs and estimates be approved, 
the Admiralty would then entertain the proposition 
of building such a vessel. Thus encouraged, Cap- 
tain Coles, on the 14th of July, submitted a design 
for a double-turretted ship, which had been pre- 
pared under his direction by Messrs. Laird Brothers, 
with whom he had conferred, in compliance with 
the Adiniralty suggestion. Upon this design Mr. 
E. J. Reed reported very favourably without loss 
of time. ‘The Controller's report, however, which 
aecompanied that of the Chief Constructor, ex- 
preased serious doubts as to the sufticiency of 
the height of freeboard proposed. On the very 
same day that these reports were submitted, the 
estimates for the Captain were laid before Parlia- 
ment, aod with only three days further delay 
the Admiralty Board passed a resolution approving 
of the ship being built, but on the entire responsi - 
bility of Messrs. Laird and Captain Coles. These 
gentlemen at once accepted the responsibility, and 
on the 2nd of August the Admiralty received an- 
other report upon the subject by Mr. E. J. Reed. 
At the end of this report, in which the consequences 
of throwing official responsibilities upon private 
firms are pointed out, Mr. Reed states that since 
the date of his former communication, in which he 
found no reason to doubt the stability of the ship, 
he had further investigated the matter, and had 
found that * the centre of gravity of ships armed 
and plated in the proposed manner was higher than 
would appear probable at first sight,” and he ad- 
vised that Measrs, Laird should be requested tho- 
roughly to satisfy themselves upon this point, 
“"¢ specially as it is proposed to spread a large sur- 
face of canvas upon the Captain.” We thus find 
that at the commencement of the unfortunate un- 
dertaking Mr. Reed pointed out to the Admiralty 
the besetting danger of the vessel. On the ]0th of 
August, Messrs. Laird were notified by the Admiralty 
of their willingness to receive tenders for building 
the Captain, in the event of certain stipulated con- 
ditions being complied with. Amongst these con- 
ditions was the following: ‘The works will be 
carried on under the inspection of an Admiralty 
officer, empowered to reject all bad material, or im- 
perfect workmanship at his discretion ; but not to 
interfere in details of construction, for which you will 
be held responsible.” These conditions were accepted 
by the contractors, who undertook the responsibili- 
ties imposed. On the 30th of January, 1867, the con- 
tract for building the Captain for a sum of 335,000/. 
was accepted y the Admiralty, and by March, 
1869, she was launched, and floated out of dock. 
So soon as she was in the water, Mr. Barnes sub- 
mitted a report to the Chief Constructor, pointing 
out grave discrepancies between the finished ship 
and the design. Her actual mean draught when in 
the Alfred Dock was 20 ft. 62in., the mean esti- 
mated draught having been 2:5 ft., showing a differ- 
ence of 29} in., equivalent to an additional displace- 
ment of 965 tons, or 1000 tons including the weight 
of temporary articles on deck. The total estimated 
weight of engines, guns, stores, &c., to be placed on 
board, was 1427 tons, or 427 tons in excess of that 
required to bring her to her estimated mean draught 
line. Upon this caleulation, therefore, she would 
be 13 in. lower in the water, and her freeboard 
would be reduced from 8 ft. to 6 ft. ll in. And 
this estimate is based upon the assumption that she 
would have had on board 500 tons of coal, 100 tons 
less than the Monarch, and 400 men, 100 less than 
her full complement. Commenting upon this Mr. 
Reed says : 

“An increase of complement from 400 to 500 
would involve au addition of about 50 tons of 
weight, or an extra immersion of ]4 ir., reducing 
the freeboard to 6 ft. 94 in. 

“In his paper at the United Service Institution, 
Captain Coles said—deliberately in a paper, not 
warmly in a diseussion—‘The Captain stores 
610 tons of coal in her bunkers, and could store, if 
required, in a compartment between the turret 
rooms, 49] tons more, making 1100 tons in all.’ 
It now appears that with 610 tons of coal on board 





she will have a freeboard of 64 feet only, and with 
1100 tens, a freeboard of 5 ft. 34 in., which is not 
very much more than the Scorpion and the Wyvern, 
and, therefore, utterly unsafe, and out of the 
question in so large a ship without a breastwork.” 

In March, 1870, the Captain proceeded to Ports- 
mouth for the steam trials, upon which Mr, Barnes 
reported. At this time the mean draught was 24 ft. 
Gj in., or practically ] ft. 10 in. more than her 
estimated draught, the weight on board represent- 
ing only a complement of 400 men. Upon this in- 
formation the Chief Constructor reported to the 
Admiralty. He pointed out, “‘ That the additional 
draught beyond contract dranght was 22 im., which 
is equivalent to a weight of 735 tons, and there- 
fore somewhat exceeds the weight not only of the 
entire coal supply of the ship, but also of all the 
powder, shot, and shell likewise. The weight of 
coal is 500 tous, the weight of the shot and shell 
183.7 tons, and the weight of the powder 44.5 tons, 
the tliree making together 728.2 tons, 7 tons less 
than the excess, Their Lordships should under- 
stand that, when this excess existed, the ship had 
received only such weight as was due to a comple- 
ment of 400 men, and to the original proposals of 
Messrs. Laird, in other respects, which are con- | 
siderably below in some items the weight which | 
she will really have to carry out as equipped in| 
accorddnce with the practice of Her Majesty's 
service.” In this same report Mr. Reed strongly | 
advised that the balance due to the contractors | 
at that time should not be paid until the ship had | 
been tried at sea, on account of his ‘+strong con- | 
viction that a ship of her size, with this height of 
freeboard only, and with guns so near the deck, as 
the guns are, cannot possibly prove a satisfactory 
sea-going ship for Her Majesty's Navy.” 

In forwarding this report to the Admiralty, Sir | 
Spencer Robinson expresses a different opinion to | 
that of Mr, Reed, with reference to the settlement 
of the claim of Messrs. Laird, not because he failed 
to recoghise the importance of the suggestions made | 
by the Chief Constructor, but because he did not | 
consider that the terms of the contract justified any | 
amount being withheld, on the ground of “ devia- | 
tion from, or non-fulfilment of the design,” the | 
penalties bearing reference to bad workmanship or | 
material; but, at the same time, he recommended | 
that the opinion of the Admiralty solicitor should 
be taken on the right of the Board to refuse to take 
the ship, for the reasons set forth by Mr. Reed. | 
After some delay, during which investigations had | 
been made with reference to the stability of the | 
Captain, the Controller informed Messrs. Laird | 
of the intention of the Admiraity to accept the 
ship, althongh she was not altogether satisfac- 
tory, and directions were given that the final in- 
stalments should be paid, and the order for payment 
was given on the 2nd of September. On the day, 
however, that the letter to Messrs. Laird was to 
have been signed, the loss of the Captain became 
known, and it was withheld. 

In concluding his minute, Mr. Childers points out 
that the entire responsibility of the Captain's de- 
sign rested with her constructor and Captain Coles, 
but that, nevertheless, the Controller of the Navy 
and his officers were responsible for her fitness 
for active service, and several grave charges are 
brought against the Chief Constructor for ioien 
omitted to point out the danger incurred in sending 
the vessel to sea. With a desire to exonerate his 
department, and to defend Captain Coles’s system, 
it 1s but natural that he should seek to attach re- 
sponsibility upon Mr. Reed. But this responsibility 
can scarcely be brought home to him in the manner 
attempted, for although in the documents published 
with the minute, Mr. Reed warns rather than pro- 
tests, all the world is acquainted with the manner 
in which he systematically pointed out in public, the 
danger attending vessels of the Captain's class. 
He would scarcely fail to do in his own department 
that which he did before the world, knowing that 
in the event of any catastrophe, blame would be 
thrown upon him. That Mr, Reed did not confine 
himself to mere public opposition to the system we 
kuow, as the first steps he took towards resigning 
office arose from undue pressure on Mr. Childers’s 
part to have more ships like the Captain constructed. 

It would, we think, have been but common 
justice to Mr. Reed had some of the causes that 
conduced toward: the catastrophe of the 6th of 
September been recorded, It was a grave error of 
ican to say the least, that threw the entire 
responsibility of building a vessel of a totally new 
class on a private constructor and an enthusiastic 








designer, and it was still worse to remove that re+ 


sponsibility after it was found that the vessel, 
when com departed so far from its design, 
and was, as Mr. Reed poi out, unsatisfactory 
as a —— fighting ship. ‘That the original 
contract did not ide for such a ontingency 
was no exeuse, The responsibility thus presses 
against the Admiralty, who from the o1.tset acted 
nunwisely with regard to the construction of the 
Captain, rather than u Mr. Reed, who took 
upon himself no responsibility connected with the 
ship, and opposed strenuously the efforts made to 
build others of her type. 








BEETROOT SUGAR MANUFACTURE. 

WE have, in our previous articles on this subject, 
given an account of the principal methods of ex- 
tracting the juice from beetroot by mechanical 
force, vViz., by the disintegration of the vegetable 
cells, and by the separation of the liquid from the 
solid mass or pulp by means of mechanical pressure 
obtained direct, as in the hydraulic press, or roller 
mill, or indirectly by centrifugal force, and with 
or without the aid of a quantity of water for assist- 
ing this mechanical pressure in extracting the juice 
from the beet. 

We now pass to a review of those processes of 
sugar extraction which employ other more subtle 
and yet equally if not more effective means for ex- 
tracting sugar from the beetroot. The first and 
oldest invention which is recorded upon the list is 
called the process of maceration: The beet is 
ground into a pulp by a rasp similar to those pre- 
viously described, as the first preparatory imple- 
ment for extraction by abediad means. ‘This 
pulp is afterwards exposed to the action of pure cold 
water which dissolves a portion of the sugar and 
becomes charged with it after a certain time to an 
equal degree with the juice contained in the pulp 
itself. If, for instance, 100 Ib. of pulp and 100 Ib. 
of pure water are mixed together in a vessel, it will 
take a few hours for equalising the distribution of 
saccharine matter throughout the mass, but after 
this lapse of time the pulp and water will have the 
same density or percentage of saccharine matter. 
This extraction by means of cold water is, however, 
very slow, and has, therefore, proved unsuccessful in 
practice ; the application of heat readily suggested 
itself as a remedy, and the so-called “ hot macera- 
tion” was brought before the world as an experi- 
ment worthy of general attention. The beetroot 
pulp had to be treated with boiling water in order 
to effect a rapid and complete extraction of the 
saccharine contents of the cells. The action 
of boiling water is to burst open the cells 
which have been left unbroken by the rasp and 
to dissolve sugar and salts. There is, however, 
a secondary action which the hot water exercises 
upon the nitrogeneous contents of the beetroot cells, 
and which has proved fatal to the process of hot 
maceration. The transformations which take place 
at a high temperature in the composition and pro- 
perties of the different nitrogeneous substances 
which are contained in the beetroot are of a very 
complex character. The result and the influence 
upon the quality of the juice or under such 
conditions is always very unfavouraile, and has 
prevented all practical success in sugar manufacture 
with the hot maceration process as applied to pulp. 

The disintegration by means of the rasp was sub- 
sequently considered unnecessary, and a step in the 
right direction has been taken by the construction 
of machinery for slicing the beetroot into thin strips 
or ribbons, which maintain the cellular structure of 
the plant, and yet offer a sufficiently large surface 
of contact to the surrounding liquid for effecting 
any chemical or physical reactions which are re- 
quired for the extraction of the saccharine matter. 
‘This machinery was first intended for maceration, 
but from the causes already mentioned, the expec- 
tations attached to those processes were not realised. 
The beetroot slicing machine, however, survived, 
and formed the important link between these un- 
successful experiments and the process which is now 
known as one of the most successful methods of 
beetroot sugar extraction. This is the process of 
“+ diffusion” invented by M. Julius Robert, of 
Seelowitz, in Austria, only a few years ago, and 
which is very rapidly gaining ground and is exten- 
sively practised in modern beetroot sugar works on 
the Continent. The principle of the diffusion pro- 
cess is to extract the sugar from the unbroken cell 
of the plant by the osmotic action of the vegetable 
membrane which forms the cells of the plant, and 
to produce this effect at such a temperature as 
will permit the free passage of the soluble saccha- 
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rine matter throngh the membrane, and yet will 
not form thé noxious nitrogeneous compounds 
which are detrimental to the qualities of the juice. 
The process of diffusion is carried on most favour- 
ably at a temperature of 112° Fahr. ; but in prac- 
tice it is commenced at a somewhat higher, and 
fini: ued at a lower degree of temperature, within 
limivs which must not be exceeded on either side. 
Diffusion is different from cold maceration, because 
the latter requires the mechanical disintegration of 
the cells for being effective, and it is also diffe- 
rent from hot maceration, because in the diffusion 
process the cells are not burst open by the action 
of heat, but the sugar is extracted from the un- 
broken ceils by the effect of endosmosis aad eros- 
mosis, 

We have hitherto eonfined ourselves to the ab- 
stract theory or rationale of these different pro- 
cesses without entering into the practical details 
of their operation. ‘This we considered all the more 
necessary, because in the method of manipulation, 
and to a certain extent even in the appearance of 
the plant, the resemblance between diffusion and 
maceration is very great, and it is necessary to 
be well acquainted with the scientific principles 
which are involved in these modes of extraction in 
order to distinguish those essential points which 
form the main difference between success and failure 
in actual practice. We will now dismiss the un- 
successful attempts of an earlier period, and con- 
tine our description to M. Robert's diffusion pro- 
cess, such as it is at present practised in more than 
one hundred factories on the Continent: 

The beetroot is first washed and then cut into 
slices by an ingeniously contrived set of machines 
of which we expect to give full details in future, 
and which have been patented by M, Robert as 
useful accessories, not only to hisdiffusion apparatus, 
but to all systems of beetroot extraction now in 
practice. The stiees which are produced by M. 
Robert's machine are prismatic strips of about ,%; in. 
in thickness and width, and of a length which corre- 
sponds to the size of the beet, and varies from ] in. 
to 4in. ‘These slices are charged. into a series of 
cylindrical veasels or tanks called a diffusion battery. 
tach of these vessels is a cylinder made of boiler 
plates, and closed at both ends. There is a filling 
hole at the top, which can be properly closed with 
a water-tight lid, and a manhole, with door and 
fastenings, is provided at the bottom of the vessel 
for discharging the spent slices when the opera- 
tion is completed. A series of pipes connects these 
vessels with each other, and with an overhead re- 
servoir, which affords the necessary head or pres- 
sure for passing the liquid from one vessel te the 
other, and for discharging the juice into the clarifier 
at the end of its passage through the diffusion 
battery. This overhead pressure is required only 
for the purpose of effecting the necessary circula- 
tion of the liquid through the vessels, hut it has no 
appreciable effect upon the process of diffusion 
itself, which latter could be carried on in open 
vessels with the same facility as in the closed 
cylinders, if suitable means were provided for charg- 
ing and discharging these vessels. A complete 
battery has rarely less than seven vessels or dif- 
iusers, but the number frequently reaches ten, or 
even twelve vessels, to form one battery. The 
majority of the diffusion factories, work with a 
double plant, viz., two batteries, which are kept 
running and standing alternately; but in the mo: 
recently-constructed diffusion works, each battery is 
self-contained and continuous in its action, and 
works independently of any other battery which 
may be in the same factory. One single battery of 
the latter deseription is sufficient for working an 
entire beetroot-sugar factory, so long as the quan- 
tity of beet to be worked up per day does not ex-, 
ceed the practical limits which regulate the size of 
the diffusers. 

The action of a diffusion battery is a gradual 
attenuation ef the saecharine matter in the plant, 
and a gradual concentration of the liquid im con- 
tact with the’ slices of beetroot. The first liquor 
which comes into contact with the fresh beet is a 
rich juice previously produced in the other vessels 
of the battery, and heated by steam so as to give 
the temperature of 112° when properly. mixed and 
in contact with the fresh beet: The beetroot, 
which in a favourable season contains a juice 
averaging 13 cent. of sugar, ia brought into 
contact with a liquor holding about 11 cent. of 
saccharine, matter. The quantities beet and 
liquor are about equal, weight for weight, and the 


‘the South Australian Government under the super- 





result of this contaet is therefore that .a juice is 


merger which “has 12° per cent. of sugar. The ' 
, which is ‘now also reduced to 12 per cent., is | 
next brought into contact with thinner juice, say, a 
liquor of 10 per cent., and from this results the 
juice of 1) per cent., which will oo go 
upon a fresh lot of beet to obtain its fin e 
of concentration. The third extraction of the 
beet will reduce it to 10 per cent. ; the fourth to 
7+ per cent. ; the next to 5 per cent., 3 per cent., 
and } per cent, ; and the last stage is reached when 





the nearly extracted beet is bronglit into contact | li 


with its equal weight of fresh water, which takes | 
out one half of the still remaining per centage, and | 
forms the thinnest juice which runs into the next 
vessel, and from that farther on through the | 
battery, taking up an additional dose of sugar in| 
each suceessive diffuser until it reaches the other | 
end of the series as rich juice, and finally passes 
over into the clarifier as diffusion juice, holding 12 | 
per cent. of sugar. The battery in this manner | 
gives a juice which is nearly as concentrated as 
the natural juice of the plant, ard at the same 
time it extracts the saccharine matter ‘more 
completely than any mechanical process is capable 
of doing. Diffusion juice produced in this manner 
is purer than press juice, and causes less trouble 
and expense in clarifying and filtering. ‘The work 
of filling and emptying the batteries is less expen- 
sive and requires no specially trained hands ; it also 
dispenses with the costly and inconvenient ac- 
cessories of the hydraulic press, viz., the woollen 
bags and all their special plant for washing and 
repairs. The diffusion process leaves the extracted 
beetroot in a better state, and richer in nutritious 
matter for cattle, since the greater part of the 
nitrogeneous substances which are the so-called 
‘* flesh-forming” components of the food remain 
within the unbroken cells and do not pass into the 
juice as is the case in all those modes of extraction 
by which the tissues of the plant are destroyed and 
the cells broken. The diffusion refuse is not so | 
convenient for transport as the extracted pulp from | 
the hydraulic press, but this disadvantage is easily | 
overcome by adding a refuse press to the diffusion | 

lant and compressing the extracted slices after they | 
ee been discharged from the diffusers. ‘This sub- | 
sequent rps: eage does not go so far as to produce | 
the same evils which are complained of when the | 
juice is extracted by mechanical pee bat it | 
suffices for removing the main bulk of the water | 
contained in the slices, and toleave them in a fit state | 
for transport, and perfectly suitable for feeding | 
cattle. 








AUSTRALIAN TELEGRAPHY. 

Tue colony of South Australia, founded only so | 
recently as 1536, is entitled to the credit of having | 
inaugurated one of the boldest telegraphic enter-— 
prises of modern times, its Government having | 
embarked in the gigantic undertaking of carrying | 
a line of posts and wires right across the vast | 
island-continent of Australia from south to north, | 
that is from Port Augusta in the north of the old | 
borders of South Australia to Port Darwin in the | 
‘t Northern territory,” which is now being — 
up for settlement. The work has been started from 
both ends, and the contract for the northern — 
from Port Darwin southward has been taken by — 
Messrs. Darwent and Dalwood. The central got 
tion of the intended line is to be constructed by 


ixiendence of Mr. C. Todd, the head of its tele- 
graphic department, A third and sonthern section 
of 500 miles is to be constructed by Mr. E. M. 
Bagot. A cable has been already laid from Singa- 
ore to Batavia, and the link between Batavia and | 

ort Darwin only remains to be made good to place | 
the northern shores of Australia in telegraphic com- 
munication with England. The existing Australian 
settlements being situated in the west, south, and 
east, the question still remains to be solved how 
they are to be brought into telegraphic union with 
Port Darwin. The South Australian Government 
has declared boldly for the execution of ite scheme 
for a line from Port Augusta to Port Darwin right 
across the vast interior of the island-continent ; 
and with this object the Agent-General of South 
Australia. appeared a few. days since in the 
London money market as a borrower of 108,000/. 
for the execution of the Port Darwin and 
Port Augusta line. So little interest was taken 
in the matter, and so disadvantageous were the 
terms offered by the Agent-General seems 
to have pitched the minimum price of his: deben- 


|native route can be adopted. 





tures too high) that out of 105,000/, required only 


7000/. were actually subscribed. 
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land holds itself aloof from Port Darwin ; the South 
Australian Government stands committed to its 
self-imposed work ; and what ia still more to the 
purpose, penne it has actually commenced it. 
‘The Britis Australian Telegraph Company bas 
closed with the proposals made on the subject by 
the South Australian authorities; and as the matter 
at present stands, it is hoped and promised that the 
Port Augusta and Port Darwin line will be ia 
working order by the close of 1871. 

Mr. ‘Todd, the indefatigable telegraphist of the 
South Australian Government, has applied himself 
with characteristic energy to the proseention of a 
work which will confer lasting reputation upon him, 
if he succeeds in its execution. shortest distance 
of the Port Angusta and Port Darwin line from 
point to point will not be less than 1600 miles, the 
route to be followed passing through a vast wilder- 
ness, in attempting to traverse which, in 1845, that 
lion-hearted Australian explorer, Captain Sturt, al- 
though supported by a sturdy band of followers, 
nearly perished. In dry seasons the 1600 miles of 
wilderness, which Mr. Todd has to overcome, are 
an arid desert of sand and serub; in those rare 
years in which Australia has too much rain it\is a 
succession of swamps and floods, presenting almost 
equal obstacles in the way of the traveller or the 
engineer, Notwithstanding all this, Mr. Todd, 
relying upon the energies of the three working 
parties—his own, Mr. Bagot's, and Mesérs, Darwent 
and Dalwood’s—estimates that he can carry out in 
fifteen months and for 120,000/. the arduous 
undertaking in which his Government has embarked. 
Certainly Mr, Todd has a bold heart, since he and 
his assistants will have to transport in carts or on 
camels large quantities of wire and telegraphic 
material (including posts in some places) for con- 
siderable distances, while the carriage of provisions 
and water for the working parties will also be a 
serious matter. However, thus far there has been 


jno turning back from the work which has been 


taken in hand. We learn that Mr. ‘Todd has left 
Adelaide for the mysterious interior of the island- 
continent, in order to see the Government party, 
which has to construct the central portion of the line 
fairly started upon its work. Still we have to look 
for ulterior intelligence as to the effect of the un- 
doubted natural obstacles which have to beovercome. 

The failure of the South Australian Government 
to carry out ite bold and adventurous enterprise 
would have the effect of delaying the establishment 
for a time of unbroken telegraphic communication 
between London and Melbourne, and the sister 
Australian capitals, Adelaide, Sydney, and Bris- 
bane, But the delay would in any case be only 
slight and temporary, as even if the Port Darwin 
and Port Augusta scheme should collapse, an alter- 
The original plan 
was that after the British and Australian Telegraph 
Company had landed its cable at Port Darwin, an 
extension should be conducted overland to Burke- 
town, This was a long link to supply — not 
less than 750 miles; but the Queensland Govern- 
ment was at one time prepared to extend its tele- 
graphic network to Burketown, so that then an 
unbroken line of telegraph would have been carried 
at least half round Australia; and even ambitious 
Adelaide would have been able, without any very 
serious interruptions or loss of time, to “' epeak” to 
London. But then another difficulty has arisen— 
the Queensland Government has latterly declined to 
have —— to do with Port Darwin at all, al- 
though it professes itself willing to rantee in- 
terest on the cost of laying down a su ine cable 
from Koepang to N ee the wltine ape of its 
tele ¢ lines. ‘The present position of the im- 
petenl wok of establishing tdegraphic communi- 
cation between London and Melbourne, Sydney, 
Adelaide, and Brisbane, is consequently just this : 
The great South Australian Port Darwin and 
Port usta scheme seems to be by no means 
assured of success; and the British and Australian 
‘Telegraph Company has not yet come to any alter- 
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native terms with the Government of Queensland. 
But should the South Australian Government find 
itself put out of court by what the French term 
*‘ circumstances of greater force,” the Queensland 
yovernment would probably be willing to listen to 
overtures even from Port in; and no one can 
suppose that a direct es line between 
Great Britain and the south and east coasts of 
Australia can long remain an unsolved problem. 





BRONZE FIELD GUNS. 

WEN argument and common-sense reasoning 
fail to convince of error, practical results generally 
step in end right matters, except, perhaps, where 
obtuseness is only rendered more obtuse by the ab- 
soluteness of the fgilure. There are some people 
who will never change their ideas, although their 
et schemes lie exploded before their very eyes. 
Whether Colonel Maxwell will accept as a decided 
defeat the recevt failure of the bronze guns at 
Shoeburyness we know not. For the sake of the 
army, however, and of the nation dependent upon 
it, if not for his own sake, we recommend him to 
do so. The results of the recent trials have been 
kept as quiet as possible; but notwithstanding this, it 
is now well known that the three bronze 9-pounder 
guns, taken for testing as samples from the batch | 
recently cast at Woolwich, have proved signal 
failures. This is not to be wondered at when we 
reflect that they are the embodiment of Colonel 
Maxwell's opinions upon the subject, and of which 
he is so proud as being the reflex of opinions held 
four and a half centuries since. Fortified by such 
a fortuitous circumstance as this must be, we may 
presume that Colonel Maxwell will still adhere 
to this opinion, its very antiquity being in his| 
eyes sufficient proof of its correctness.. ‘The three 
guns in question were made at the Royal Gun Fac- | 
tory, Woolwich, and we may be quite certain that | 
nothing was left undone that could be done in order 
to render them a success, except only that one 
element was omitted—common sense. .'These guns | 
all failed after about 200 rounds had been fired from | 
each of them, large holes and deep fissures being 
developed in the bores. To what cause this may 
be owing, we do not now stay to inquire, not having 
examined the guns. Probably the metal—which 
is that of some of our old bronze guns—suffered 
in remelting, the tin, which has to be added at| 
each remelting, not properly amalgamating with | 
the body of the metal, but collecting in small 
pockets. ‘These would form soft spots on which 
the action of firing would soon tell. ‘That this is 
the case indeed seems clear, for it is not ordinary 








- erosion that has occurred, and this probability is 


strengthened by the wide difference between the | 
melting temperatures of copper and tin. } 
Guns of this metal, when made sufficiently hard 

to withstand friction and erosion, are too brittle to | 
resist the shock of the explosion of the charge. On) 
the other hand, if the metal be of a sufficient degree | 
of toughness, so as not to break, it will be too soft | 
.9 withstand the action of the powder when fired. | 
When smooth bores and round shot were the | 
fashion, the percentage of defective castings in | 
bronze guns was very high, whilst with rifled ord- | 
nance that percentage has greatly increased. With | 
new metal these results are bad, but when old guns 

are remelted, it is infinitely worse, for the reasons | 
we have given. So difficult is this metal to manage, | 
and so thoroughly unreliable is it in itself, that of | 
two guns cast from the same run of metal, one may 

turn out well whilst the other will be a positive | 
waster. The difficulties which attend the successful | 
manufacture of bronze guns were well understood | 
at Woolwich, and attempts were made to overcome | 
them, with what success let the three miserable 

examples at Shoeburyness tell. The first, and | 
experimental guns proved more successful, but) 
those sampled from a working batch have told| 
a different tale. The truth is that the appear- 
ance of these fissures, from what cause soever 
they may proceed, only anticipates the failure 
which would inevitably have resulted soon after 
twice two hundred rounds had been fired from each 
of them. The French bronze guns are usually re- 
cast after about 500 rounds, and we see no reason 
why English guns made of a similar compound should 
stand any better. ‘There is no doubt that a trial of 
one of guns if pushed a little beyond the 
above figures would develop what Colonel Maxweii 
terms ‘‘ ample indication of a hing rupture,” 
theah te, the not. woul bea ood a goad ized piece 
would be “‘ thrown out of the chase with violence.” 
This we are inclined to consider a decided rupture 








of itself, and not a mere indication of that event as 
Colonel Maxwell does. It is fortunate for the 
interests of the public that these results have fol- 
lowed, as wellas for the progress of the science 
of gunnery, which, however, could not have been 
much retarded by the tion of such a blunder. 
But the bane and antidote lie very close to- 
gether, and we commend this failure to the speci 
notice of all those who have not sufficient intel- 
ligence to enable them to discriminate between the 
relative merits of bronze and steel for field guns. 


THE SHERMAN PROCESS. 

Asovut two months ago (-‘“e page 316 of the 
present volume) we pubhi.!ed some particulars of 
the iron and steel making process invented by Mr. 
J. Edwin Sherman. We then stated that this pro- 
cess, although a somewhat mysterious one, and one 
which metallurgists would at first sight be apt to 
condemn on account of the apparent inadequacy of 
the means employed to the ends produced, had yet 
given practical results which render it entitled to 
especial attention. Since our article appeared Mr. 
Sherman has conducted further experiments at the 
works ‘of Sir John Brown and Co., Limited, of 
Sheffield, on the treatment of Cleveland iron, both 
in the puddling furnace and crucible, and in the 
Bessemer converter, and he has obtained results 
which we feel certain will be regarded with very 
great interest. 

The following are extracts from a report of H. 
R. Hunt, on iron and steel made from Cleveland pig 
iron by the ‘‘ Sherman process,” at the works of Sir 
John Brown and Co., Limited, at Sheffield. Mr. 
Hunt is the tester at these works, and made his 
report to the managing director. We have seen an 


|original copy of this report, and the portions we 


publish are correct extracts therefrom : 


Tests oF Inon Ptares Mave BY Ma. Suexman’s I’Rocess. 
Al. Lengthway. 


Dimensions at ° 2.04 in. x 0.4 in. 


Breaking strain ... toe eee 20.00 tons. 

Per square inch, original area... 24.46 tons. 
Elongation ooo ose 7.30 per cent. 
Reduction in area ese ose 15.39 per cent. 
Hot bend ... evs one ote 180 degrees. 
Cold bend... 55 degrees ; 


small crack in middle of plate. 
Al. Crossway. 


Dimensions 2.04 in. x 0.39 in. 


Breaking strain ... eee -» 17.60 tons. 
Per square inch, original area... 21.09 tons. 
Elongation ove ove 6.00 per cent. 
Reduction in area ove «» 10.47 per cent. 
Hot bend... Sve ee eos 180 degrees. 
Cold bend 35 degrees ; 


crack on one side of plate, 1 in. long. 

A2. Lengthway. 

Dimensions ose ooo eee 2.03 in. x 0.38 in. 
Breaking strain ... = «+ 19.75 tons. 
Per square inch, original area... 25.60 tons. 


Elongation 17.4 per cent. 
Keduction in area 23.24 per cent. 
Hot bend o 120 degrees acute. 
Cold bend 85 degrees. 


A2. Crossway. 
Dimensions , one ioe 2.04 in. x 0.38 in. 
Breaking strain... ose es 17.75 tons. 
Per square inch, original area... 22.89 tons. 
Elongation oe os 6.00 per cent. 
Reduction in area 13.16 per cent. 
Hot bend am 9U degrees acute. 
Cold bend ove eve ose 30 degrees. 

A2. Lengthway. 
Dimensions evs exe 2.04 in. x 0.48 in. 


Breaking strain... ens «. 24.75 tons. 
Per square inch, original area... 25.27 tons. 
Elongation ose coe «« 16.3 per cent. 
Reduction in area ove eo» 19.82 per cent. 
Hot bend ove ove eve 120 degrees acute. 
Cold bend ne ose 600 65 degrees. 

A2. Crossway. 
Dimensions ove eee eve 2.04 in. x 0.48 in. 
Breaking strain... a 22.75 tons. 


Per square inch, original area... 23.23 tons. 

Elongation ose exe ove 4.8 per cent. 

Reduction in area ove « 6,05 per cent. 

Hot bend oe ote 90 

Cold bend ove ooo ove 
Round Iron Bar. No.6. 

Diameter oo ote lwses( (Gs «BW i, 


Breaking strain... ove +» 40.75 tons. 
Per square inch, original area... 27.24 tons. 
Reduction in area... +» 52.58 per cent. 
Elongation _... ove «+ 29.7 per cent. 
Hot eve eve 80 degrees. 
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Crucible Steel. No. 3. 
Dimensions pam pas -- O5in.x05in, 








Per square inch, original area ... 58 tons. 

i oes <e +. 8.5 per cent. 
Reduction in area on.” sot 
Cold bend of 1} in. square 45 degrees. 


Crucible Steel. No. 4. 
' «0,62 in.X0.51 im. 
a mere ee, 


Breaking strain ... —... -» 25.00 tons. 
Per square inch, original area... 46.92 tons. 
Elongation ovo ove eos 

Reduction in area we --» 1.70 per cent. 

This bar (836) made a very turning tool, and was 
used for turning a portion of a mer steel piston rod. 

ax > turned, 6.0 in. diameter ; 9 in. cut gin. deep; area 
turned, 1690 square inches. Tool not ground during this 
operation. 

No. 836 Bar. Bessemer Steel. 
Two turning tools made from this bar 1) in. square. 
Smith's Report. 

The steel works well on the anvil, as perfect as the very 

best quality of engineer's tool steel. Stands fire well. 
Turner's Report. 

Two tools used in rough turning a large Bessemer steel 
shaft, part turned 4.0 {t. noe. 12 in. diameter, cut 4 in. deep. 
Each tool worked seven hours without regrinding or retem- 
pering. Stands uent tempering and hardening without 
cracking. - This steel makes an excellent turning tool. 

1} square bar split up the middle, bent double backwards, 
welded and forged into a cold flat chisel, worked well on the 
smith’s anvil, stood 140 blows of a hand-chipping hammer, 
cutting a Bessemer steel rail bloom. Weld perfectly sound. 

Tilting. 

The m in the tilt shop says he never tilted better 
steel in all his life, works perfectly sound, finishes with a 
good polish: altogether makes excellent work. He has every 
confidence in this steel. Finished steel bars of (#36) quality, 
supplied to our order of R.C.D.W.A. 2032 Woolwich Arsenal. 
I suggest the Woolwich authorities test them. 

No. 1 Steel Bar. Crucible Steel. 

Made a very good cold chisel; cut hard cast iron exceed- 
ingly well; was also tried on a cast steel shear blade with 
great success. 

No. 2 Bar, 1} in. Square. Crucible Steel. 

Made a good planing tool 5 eee half way across an anvil 
block of 5-ton hammer. Hard cast iron. Area of surface 
| we mon 168 square inches; cut} in. deep. Tool not ground 

uring this operation. 
No. 2 Bar, } in. Square 

Cold bend, 180 degrees. Heated, welded, and drawn out 
to din. square. Quite sound. Weld made without the appli- 
cation of any chemical substances. 

Nos. 2 and 3,4 in. Square. Crucible Steel Bars. 

Cold tests. Coiled into a helical spring 5 in. diameter ; 4 
coils. A portion of the same bar twisted 5 turns. All tests 


good. 
Nos. 3 and 4, ltin. Square. Crucible Steel. 
Made into cold sets for smith’s purposes. 
Smith's Report. 
Hot punching of the shaft holes good; used particularly 
in nicking two iron bars, each 5 in. wide x 1} in. thick. Depth 
of nicks 3, in. on each side of both bars. Cutting edges of 
the sets broken. Also used for several other minor trials. 


Inow Pirates By Mz. Suerman’s Process. 

No. 4. 44 Thick Lengthway. 

Dimensions ie, = 900 «» 1,53 in. x 9.79 in. 
Breaking strain ... ove «» 28.60 tons. 
Per square inch original area... 23.57 tons. 


Elongation eee ove «- 63 percent. 

Reduction in area os -. 6.92 per cent. 

Hot bed ove ote 120 degrees acute. 
Small surface cracks. 


Cold bend ... ee ose «» 20 degrees. 
Cracked from each edge ... os Sty 
No 4. Crossway. 


Dimensions 1.53 in. x 0.79 in. 
Breaking strain ... ose -» 26.50 tons. 

Per square inch original area . 21.92 tons. 
Elongation eee ove «+» 4.1 per cent. 
Reduction area... 3.85 per cent. 


Hot bend... = «» eee «+ 90 degrees acute 
Small surface cracks. 
Cold bend ... ove ove «» 5 degrees 
Cold punching; lengthway and 
crossway holes ... eee ese 
Centre to centre of holes... one léin. 

From edge to centre of holes ... 1 in. 

Processes of Manufacture of Nos. 4 and 6 Plates—Iron. 
No. 4 Pilate. ! 

Puddling, shingling, —_ puddled bar. Sheared, piled, 

heated, a rolled off into a tinished plate. 
No. 5 Plate. 

Same processes as No. 4, with the following exception 
whilst being rolled 1 Og oye ae Se re wee 
stopped. ile not bei t enough to finish, was re- 
" a rolled off into a finished plate. 















Dec. 30, 1870,] 








ENGINEERING. 481 





MACHINERY FOR MOULDING RIFLED PROJECTILES. 


DESIGNED BY SIR JOSEPH WHITWORTH, BART., ENGINEER, MANCHESTER. 





sv iia 





We illustrate, above, an arrangement of shot-moulding | 
machine designed and lately patented by Sir Joseph Whit- | 
worth, of Manchester, and expressly intended for the pre- | 
paration of sand moulds for rifled projectiles. A loading | 
feature in the machine is that by insuring the ramming of a | 
definite quantity of sand in a given space there is insured | 
the same density in every mould and much greater uni- 
formity than when the ramming is effected by hand. Con- 
sequently it is possible to produce projectiles constant:y to a 
unifurm size, and thus dispense with the operations of | 
planing and shaping the projectiles which were heretofore | 
necessary to make them fit sufficiently accurately to the | 
rifled bore. 

In our engravings Figs. 3 and 4 are respectively side and | 
front elevations of the machine, while Figs. 1 and 2 are side 
and front elevations partially in section ot the lower part of | 
the machine drawn to a large scale for the sake of greater | 
clearness. In these various figures A is a vertical spindle 
sliding through the bearings, B, B, and carrying at ite lower | 
end a dise or cross head, C, to which are attached the three | 
rammers, D, D, D, used for consolidating the sand. A | 
vertically reciprocating motion is communicated to the | 
— A, by the cam or eccentric, E, on the end of the 
shaft, F, to which a rotary motion is given by means of the 
cone pulley, G; while at the same time a slow rotary 
motion is communicated to the spindle, A, by means of the 
shaft, H, and the change wheels, I, I, I. The moulding 
box, J, is shown in Fig. 3 in the position for commencing | 
the operation of ramming the sand, the iron 





being raised up to the required height ing 
length of projectile tobe made, In Fig. 4 the moulding box | 
is shown in t 


pleted and the pattern, K, is withdrawn into the inside of | order to allow the sand 
| be well consolidated by an extra amount of ramming ; this | bave resulted satisfactorily. 


the cylinder, L, so that the moulding box may be removed. 





WY 
Yi 
Yy 
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The moulding box, J, is placed upon the upper end of the | is effected in the following manner: Ihe shaft carrying ‘the 
cylinder, L, and this cylinder is furnished with four arms, | pinion, U', is prolonged to the opposite side of the machine, 
M, M. M, M, which are bored out and slide upon the guide where it gives motion by means of the worm and worm 
rods, N, N, so that the centre of the moulding box is always | wheel, i and j, to the screw, k; this screw raises or lowers a 
kept in a line with the axis of the ramming spindle, A. The | nut, /, working between the guides, m, m; to this nut is 
upper end of the ey L, is closed by a plate or | fixed a double inclined face, », which working against the 


ago 











dise, O, through which the pattern, K, is raised or lowered, | end of the rod, o, throws the pinion, U', out of gear with the 
as will be hereafter explained. To the lower end of the | pinion, U, by means of the lever, p, and the clutch, g, and 
cylinder is attached the screw, P, passing through the | thus stops the movement of the screw, P, and uently 





nut, Q, to which motion is communicated from the cone | the downward motion of the cylinder, L, with the mouldip 





—, shaft, F, by means of the two pairs Of bevel wheels, | box, J. As soon as the inclined face, n, has the en 
. BR, and 8, 8, the spur wheel, T, the spur pinions, of the rod, 0, the spiral spring, r, draws back the pinion, U', 
U and U', the worm worm wheel, V and X, and the | into gear with thé pinion, U, and the downward motion of 
spur wheels, Y and Z; by this means the cylinder, L, carry- | the cylinder, L, is d and tinued as low as is 
ing the moulding box, J, is caused to descend gradually and | necessary to clear the rammers, whon by means of @ stop, », 
at an uniform rate while the sand is being rammed around | acting upon the lever, t, the rod, v, the eluteh, f, is raised 
the parallel part of the pattern, K. | out of gear, and the further movement of the cylinder 
The operation of moulding is performed as follows: The | arrested. The K, is then withdrawn by means of 
cylinder, L, having been raised to the proper height the | the handle w d,and the mechanism connected with it, 
moulding box is placed upon it, and the pattern, K, iscaused | which has already been described, and the mould which is 
| to rise through the plate, O, by the means of the screw, a, | now com is from the machine. By means 
actuated by the three pairs of bevel wheels, b, 6,0’, b', ¢, ¢, | of the shaft, 2, and the pulleys, y, « quicker motion is com- 
and the handle wheel, d. A tin funnel, ¢,is then placed | municated to the screw, P, im is raised rapidiy 


upon the top of the moulding J, and | to its upper position ready for commencing the ramming of 
nlonted by means of a strap « | another a Atom 2, is provided, by which the strep ie 
coupling the bevel wheel, 8, to the shaft, g, 


the motion of the screw 


é 
P 
f 








| raised out of gear by the lever, A. The required quantity arrested, when the moulding box has been raised to the 
| of sand is then red into the funuel, ¢, and the clutch, | desired height. The whole arrangement is an exceedingly 
attern, K, | f, put into gear by theattendant. The cylinder, L, i ingenious one. 
to the | the mouldia box, J, now begins to descend with an uni == 
motion until the upper end of the projectile is reached, when Cawapiaxs Wooper Ratcware.—The last advices from 
position it occupies when the ramming is com- | the downward movement of the ing box is arrested in | Canada that a trial trip had been made over the 
around the nose of the projectile to | Quebec Gosford Wooden Eailway. The trip seems to 








ol lg es Ba a 


4 





482 


ENGINEERING. 





[Dec. 30, 1870. 








FOREIGN AND COLONIAL NOTES. 

Great Indian Peninsula Railway.—An extension of the 
South-Eastern division of this line from Goolburga to Kristna 
has been opened this month for passenger and gocds traffic. 
Another portion (73 miles) of the line to Madras has 
thus been completed. 

Trade at Toronto.—There has been a great increase this 
year in the weight of freight carried between Toronto and 
the St. Lawrence ports by steamers. Lines, which puid little 
more than their gage Sr mses a few years since, have 
during 1870 made a handsome margin of profit. It is 
affirmed that there is not now a single American steamer 
plying upon lake Ontario. 

Coal at Bosten (U.S.).—The onsite of coal at Boston to 
December 3 this year were as annexed :—Antbracite, 551,261 
toma, showing a decrease of 29.658 tons as compared with 
the pre period of 1469; Cumberland, 188,973 tons, 
showing an inerease of 47.583 tons as compared with the 
corresponding period of 1469; and foreign, 95,818 tone, 
showing on inefease of 626 tons as compared with the eorre- 
sponding period of 1869. 

American Steam Navigation.—The Amcriean steam ship 
lines sailing from New York are fourteen in number, and 
are as follows: New York and Prazil Steamship Company, 
three vessels of 7443 tons; New York and Mexican, four 
vessels of 4548 tone; Atlantic between New York and Davana, 
five vessels of 6852 tons ; New York and New Orieane( i 
at Havana), two lines, seven vessels of 8234 tons; New Y: 
and Bermuda, two vessela of 1758 tons; New York and 
Copsshaaens Pre vessels of 6934 tons; New York and 
Port-au-Prince, two veséele of 1120 tons; New York and 
Portocabello, one vessel of 800 tons ; New York and Picton, 
one vessel of 417 tops; New York and Havana, two vessels 
of 1199 tons; New York and Sisai, one vessel of 618 tons; 
New York and Aspinall, four vessels of 12,364 tone; and 
New York and Havre, three vessels of 8585 tons. 

American Shipping —The aggregate of American shipping 
sold abroad in the four years of the civil war was 774,000 tons. 
The total sales of the previous forty years were only 671,000 
tons. In other words, an average annual transfer of 193,500 
tons was made between 1*61 and 1865, sgainst an annual 
average of 16,774 tons in the preceding forty years. 


Canada Air-Line Railwoy.—On the first division of this 
line work is progressing rapidly. ‘The whole of the right 
ot way has been sundhasel and paid for, and Mr. Yates, 
the contractor; bas entered into a bond to construct the 
works without delay. Mr. Yates is uncerstood to have sub- 
let a contract for the construction of the road from Gleneoe 
to the river Thames to a contractor formerly engaged on the 
Toronto, Grey, and Bruce Railway. ‘This sub-contractor has 
commenced operations at Glencoe with vigour, having up- 
wards of 100 men employed. This may not sound, perhaps, 
ns an overwhelming jorce to English ears, but it is a good 
deal for Canada, 


American Printing Machinery.—The proprietor of the 
Philadelphia. Ledger, announces that in consequence of 
the steadily increasing circulation of that journal he has 
ordered a new Hoe printing press. When this machine is 
in working, he hopes to be enabled to print upwards of 65,000 
copies of the Leegrr per hour. 

Wellington, Grey and Bruce Reilwoy.—A section of this 
line—in the province of Onturia, Conadu—haa been 
for publie traffic. The section, which extends as far as Alma, 
will be worked by the Great Western Railway Company of 
Canada. 


Toronto Harbour.—Certain works are proposed to be car- 
ried out with a view to the improvement of the harbour of 
Toronto, A Colonial Government engineer, Mr. Kivas 
Tully. has prepared the plans, which were worked out by 
Mr. W. R. Strickland, assistant engineer. The proposed 
improvements will consist in deepening the channel leading 
to the river Don, and constructing crib work and sheet piling, 
which, when completed, will form a breastwork extending 
from the rolling mills wharf, westward, to the line of Berkeley- 
street. The engineer | ‘ves thus to form a breakwater, and 
te prevent the channe) from filling from the washing-in of 
sond, &e. The length of the proposed crib work will be but 
640 ft., and it will be 20 ft. wide. ‘Ihe sheet-piling will be 
1230 ft. long, and it will be 6ft. wide. The top of both will 
be of on uniferm Jevel, and will be planked over in the usual 
way, forming en uninterrupted line of wharf 1870 ft. in 
jength. The estimated evst of the proposed work is 38.000 
doliers, and it is expected that the unprovements will be 
completed in two years, 


The Belgian Iron Trade.— The state of affairs in this trade 
is not sltegether bad. Orders for rails, plates, and iron have 
slackered to seme extent; but a large amount of business is 
doing in pig iron and castings. Considerable contracts for 
plant, axles, tyres, and springs are about to be let by the 
Berg and Mark Railway Company, and Belgian industrials 
will make strenuous efforts to secure a share of these orders. 


A Bridge for the Hooghly.—The erection of a floating 
bridge for the Hooghly is stated to have been sanctioned by 
the Government of India. Mr. Leslie, the engineer concerned, 
will proceed to England shortly, and it is expeeted that the 
bridge will be actively commenced towards the close of next 
year. 

Rails in the United Siater —The total production of rails 
in the United States in 1*€9 amounted to 593,586 tons, ns 
compared with 606,714 tone in 18€8, 462,108 tons in 1867, 
450.778 tone in 1866, and 356.292 tons in 1#65 (the last vear 
of the civil war). The 593,586 tons formang the total of last 
year was wade up thus: Massachusetts, 32,298 tons; New 
York, 79,463 tons; Pennsylvania, 319,653 tons; Maryland, 
27,828 tons; Ohio, 41,587 tons; Kentucky, 7817 tons; Mi- 
chigan, €*35 toms; Illincie, 53,261 tons; Wisconsin, 8008 
tons ; and other States, 16,325 tons. 





The Alian Line.—The number of passengers carried by 
the Allan jine of steamers in the season of 1870 was as 
follows: From Liverpool to Quebee, 21,725; from Glasgow 
to Quebec, 5767 ; total, 27,492. ‘lhe number carried from 
ye sor — was 3517 ; and from Quebee to Glasgow, 
475 , ot. 
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NOTES FROM SOUTH STAFFOR TRE. 
BrinMiNeuAM, . 
_ Birmingham.—As the close of the year eon- 


siderably more activity is manifested in our Weal workshops, 
and this state of things has been increased by the desire = 
the part of oir manufacturers to clear off all orders before 
the commencement of stock taking, The demand for war 
material of all kinds still continues, and one result of the 
war on the Continent is the intended erection of a monster 
que factory establishment at Saltiey, adjoining the works of 
Metropolitan Carriage Company, and similar to the 
small arms factory at Small Heath. . The projectors are 
stated to be Mr. Westley. Richards of this town, and Mesers. 
Greenwood and Batley, of Leeds, the well-known machini 
Zhere is little doubt that as sg Aap trade, 
requirements of foreign Governments for smal] arms as well 
as from our own executive, will cause this branch of indastry 
employing many thousands of men to bein # 
state for along time to come. The inquiry for brass 
goods continues aetive, and during the past week « 
manufacturer bas received orders from a French house at 
Cherbourg. In the fancy trades a marked improvement has 
shown iteelf, due im a great measure to inquiries from the 
Canadas and the States. and from the of com- 
petition from German and French manufacturers, The iron 
trade still continues quiet, but the demand for brass and 
copper deseriptions is of a much more satisfactory character. 
The bedst branch ig reported as fairly off for orders, 
principally, however, on foreign acconnt. “The works of the 
mechmists and engineers have been lately oreupied in com- 
ting orders for the fitting of vessels intended for the 
ussinn Government, the whole of the machinery includ- 
ing boilers, &c., as also furnishing of the saloons having been 
formed by local houses. Jhe ammuni makers are 
just now undergoing inspection by order of the Government, 
and it is greatly to be hoped that immediate legislative 
action will these works under complete ision. 
Surely a manufactory which by its explosion causes the death 
of upwards of fifty of the work people, ought to be most rigidly 
looked after ! ' 


Wolverhampton.— The French Government orders for carp 
requisites in un-plate goods have kept the here 
very actively oceupied this week, but we are led to under- 
stand that the principal contracts are now executed. Should 
the war be prolepged it is not unlikely that further orders of 
a like character will be received early in the new year. The 
demand for trays, waiters, and other leading articles of 
ay ware is quieter. Galvanisea ironwork of various 

inds is im better request on account of the West Indian 
market, Im the iron foundry trade some deseriptions of 
enamelled ware for builders and such like purposes are called 
for, but there is rocm for improvement in the demand for 
culinary utensils and other kitchen requisites in hollow ware. 


Willenhall.—The lock trade of this town is a trifle better 
this week, although for the best deseriptions of door locks 
there is still ample room for improvement. Some of the bolt 

complain very much of the eomparative scarcity of 
orders. The demand for latches is only moderate. 


Bitston.—The japanners and tin-plate workers have not 
very much demand for ordinary merchant trade produce, but 
they ave experienced to some extent the benefits of the 
French demand for camp requisites. The iron foundries in 
the neighbourhood are in steady operation. 


Wednesbury. — The coach ironwork trade has recently 
benefited to some extent by the distribution of orders on 
account of the English Government for springs, axles, &c , 
for ambulance and ammunition vans. The tube makers are 
steadily occupied in the principal branches, and at the various 
engineering establishments in the neighbourbood,an average 
number of workpeople now find regular employment. ‘the 
gun lock and fitting makers at Darlaston are very steadily 
occupied, and the inquiries for nut and serew bolts, railway 
spikes, &c., are tolerably well maintained, 

The Walsall saddicrs and harness makers are very busy in 
the military department of the trade, and the tube mills are 
in steady operation. 

In the Westbromwich and Tiptor districts the iron founders 
are stexdily, though not very busily — in the produc- 
tion both of light and heavy castings. ¢ iron trade still 
continues dull, and as aruje the home branch is quiet in 
nearly every description of manufactured iron, In the present 
position of the war it is impossible to predict with anything 
like accuracy, how soon a revival will be manifested. One 
point seems certain that the stoeks in the various warehouses 
are reduced toa very low point, and any change for the 
better in the political world would tend to increase orders. 
Merchant iron of the best makes is in good request, but new 
orders are anxiously looked for. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproves, Wednesday. 

The Cleveland Iron Market.—Yesterday, considering the 
Christmas holidays, there was a large attendance on ‘Change, 
at Middlesbrough. Scarcely any business was done. Some 
contracts for ironstene for next year were concluded, but as 
to iron nothing was done. Prices remained the same as last 
week, namely, No. 1, 51s., No. 2, 49s. 6d., No. 8,47. 64., 
No. 4, 4€s. 6d. 

The Manufactured Tron Trade.—This branch of trade 
remains in an unsatisfactory condition. There was no in- 
quiry for rails on Change yesterday, and as the telegrams 





showed that there was not the slightest hope for an early 
peace between Prussia and France, the prospects of the rail 
trade looked anything but cheering. 

The Wages Question. —On Friday next the Board of 
Arbitration will meet to consider the wages question of the 
i \e Tovenal rome of 
the men have been held to der the propositi the 
standing committee to which we referred last week, and in 
some places there has been a disposition to reject the proposi- 
tion. But if even the fair suggestion of the standing 
committee is not adopted by the Board and the men, there is 
little doubt that the wages question will be settled without 
any stoppage of 

Railway Accommodation for Cleveland.— Last week about 
100 gentlemen from Teesside visited the swing bridge at 
Goole in order that they might see how the proposed brid 
across.the Tees, which is to be on the same model, would 
work. The whole party, who had been taken there by the 


North-Eastern Rmlway ny who are seeking powers 
to make a railwa: pomgp ne ma Baw coalfield to Middles- 





were with the mechanism of the bridge, 
was fully ined by Mr. Harrison, the engineer to 
the company. h portion of the party were 


the way but ~) os mm 
while admiring structure at Goole were 

to a similar construction on Tees ie thele 
The Stocktonians intend to bridge 
across the Tecs, and to suggest the desirability of a tunnel to 
connect by railway the opposite banks of the river. 


* Bhipbuilding and .——On thé Tyne, Wear, and 
Tees shipbuilding ie in a heal enti, 2nd ig likely to 


something to say of the nutnber of ships built in the North of 
England during the past twelve cher ’ Engineering is in 
@ fair state, but there is nothing particularly new to mention 


The Founding of Middlesbrough.—Yesterday, at the in- 
vitation of Mr. William Fellows, J.P., of the Stockton 
and Darlington Railway Company, t 100 gentlemen 
connected with the trade of Middlesbrough were entertained 
te dessert in the Town Hall in ion of the fortieth 
anniversary of the first shipment of coals at Middlesbrough 
and the founding of the tonal Mr. Fellows — - 
ebair. and in proposing continued prosperity to the town an 
trade of Middlesbrough, gave an eee vat Iaerprnatet the 
history of that ive town. He ont thas forty 
i had not so mach as. a mark on the 

country, and now it was the third coal 
port in the kingdom and the centre of the greatest iron pro- 
duang place in the world. Its rise was due in the first 
instance to the extension of the Stockton and Darlington 
Railway to Middlesbrough, and then tothe diseovery of the 
late Mr. John Vaughan that the Cleveland hills were rich in 
ironstone. This important discovery wasmadein 1850, when 
the late Mr. Vaughan was shooting dt Eston, In 1867 
Middlesbrough was enfranchised, and May Bolekow, who had 
been first mayor of the town, was also unanimously elected 
its first member of Parliament. ‘In ing to the toast, 
MrsHenry Pease, once the member for#outh Durham and 
one of the founders of Middlesbrough, anid he remembered 
Middlesbrough when there was only one house in it, and it 
had been his lot to ride upon thé first locomotive into that 
town, the growth of which had been so marvellous. In reply 
to the health of Mr. Bolekow, M.P., that tleman said that 
when his lamented partner Mr. Vaughan had discovered the 
ironstone he (Mr. Bolekow) had ventured to predict that 
Middlesbrough would become # second Birmingham. 

Quarterly Meeting of the North of England Iron Trade.— 
The next quarterly meeting of the North of England Iron 
and Coal Trades will be held in the Royal Exchange, Middles- 
brough, on the 10th proximo. ¥ 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Tron Market.—The Christmas holidays and 
the approaching close of the year have produced a very 
nominal state of matters in the pig-iron market, as is generally 
the case at this season. A few thousand tons of iron, how- 
ever, have changed hands at from 51s. 3d. to 61s. 1d. per ten, 
at which price the market closed yesterday. The exports for 
the past week were 3380 tons foreign, and 8866 coastwise— 
making a total of 7246 tons, as against 823 tons for the cor- 
responding week of 1869, this being the smallest return there 
has been made for some time past. The committee of the 
trade have finished their statistics for 1870, and the result 
shows an increase of stock to the extent of 45,000 tons 
since Christmas, 1869. Considering that there was a puddlers’ 
strike, estimated to have reduced the local consumption by 
about 25,000 tons, and also the disastrous influence of the 
Céntinental war upon the trade, this return must be con- 
sidered on the whole very favourable. There are several 
points of interest, with regard to the movements of the trade 
during the past year, which may be referred to on another 
oeeasion. ‘the market to-day has been quiet, business done 
at 51s. 1d. to Sis. cash. For the week ending 24th December 
the imports of Middlesbrough pig iron into Grangemouth 
amounted to 1590 tons as against 260 tons in the correspond- 
ing week of last year. This year’s imports exceed those of 
last year by about 26,000 tons. 

Finished Iron Trade.—Makers of material suitable for 
shipbuilding pu are comparatively - There is 
considerable activity being displayed at the Blochairn Iron 
Works, where some very large plates are being made for 
Mesers. John Elder and Co. are orders in hand for 
angle iron, T-iron, and some other varieties. A ema!] steamer 
is in course of erection on the Clyde to be built entirely of 

lates. This will be an especial novelty so far as 
the Clyde 1s concerned. At Motherwell there is a complaint 
of dulness in the mill department, «1d at the enginecring 
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establishments, foundries, &e., there is only a moderate 
amount of work being done. 


Smoke, Nuisance at Blochairn Iron Works-—At the 
Central Police Court yesterday, before Baily Macdonald, 
Messrs. Hannay and , proprietors of the Blochairn Iron 
Works, appeared to receive judgment in reference to a charge 
of creating a smoke suisance on their works, the circum- 
stances of whieh weve adduced at a previous sitting of the 
Court. Mr. Nicholson, writer, who appeared for the’ 
enders, pointed out that it was for the Bench to 
whether his clients were chargeable with care 
which was culpable, or simply with heavy firing 
necessary to _— be prone When - merits of 
were bring considered on 2 ious day, the 

roved that they could not without "heaey 

eld that careless firing had not been proved. He 
to say further that his clients had been spending 
of money in substituting gas for coal throughout 


for the pu of lessening the smoke nuisanc@é’gs much as 
possible. This work eould not be done in a day, They had 
had 


m at it for et ae vagy or eight months, but o i 
not yet been finished. It would be highly impradent to seek 
to put down a @ and enterprising concern like the 
Blochairn Iron Works even for annoyance such ag that com- 
plained of. The defenders had been before the Court man 
times for the same cauee, but they had never been convicted. 
and he thought there was less occasion for complaint now than 
there had ever been before. Mr. Lang (fiscal) moved fora con- 


eat sum | i 
works 






































ee -. 000,000 
CALIFORNIA BEET SUGAR. * Min cee, tiene aa 
Tue station | yh arti oo intepested in the wipe pe B gpanna seit MB FAE D0 rt ad : 
enterprises of thi ’ for some time of average journey given, no 
late particularly, attracted to the subject of beet distillation, number of passengers per mile can be deduced, but the 
or the making of sugar from beets. Considerable interest in | average receipts per mile, 10.386. and 18.5d., are the real 
this matter was exhibited a few years ago by a number of | criterion. 





viction. Bailie Macdonald said the whole circu of the 
ease had reecived his most serious attention ; and while he had 
no doubt that Messrs. Hannay and Sons had adopted various 
patent inveations with the view of entirely consuming the 
smoke emitted from their works, and were now incurring a 
heavy expense towards that end, they had so far failed to 
manage their furnaces so as to prevent smoke, and thus 
rendered themselves liable to a penalty, under the circeum- 
stances, he restrieted to 21s. This case has excited a good 
deal of interest among the iron trade. At present, a sort of 
raid is being made upon such as are regarded as notable 
offenders against the law eo far as the smoke nuisance is 
concerned. Fortunately for the makers of finished iron, few 
of them are within the ‘bounds of the municipality of 
Glasgow. 


Construction of the New South Breakwater at Aherdeen.—~ 
The Aberdeen Harbour Commissioners recently, submitted 
certain queries to their consulting engineers, Mepéra. Hawk- 
shaw and Abernethy, asking whether a contractor might be 
got to execute the works at the New South Breakwater, or 
whether these should be carried on under the diréction of 
the resident engineer. After seeking and receiving a variety 
of necessary information from the Conmmissiogiers, the en- 
gineers have replied as follows: “1. That it would be diffi- 
cult to obtain a reeponsible contractor acquainted with such 
works to execute the breakwater, including all risks, for a 





fixed reasonable sum. 2. We know from experience it would 
be impossible to prevent # contractor making claims or enter- 
ing into litigaton should he see fit to do so, by the prepara- 
tion, however careful, of any plans or specifications. 3. We 
are of opinion that, haying provided such an amount of plant | 
and material, we recommend that the works should be pro- | 
secuted by efficient superintendents, under the direction of 
your own resident engineer.” Ata meeting of the Commis- 
sioners, held last week, the Provost simply remarked that 
this opinion was entitled to the utmost respect, and moved 
the following resolution, which was adopted unanimously ¢ 
“ That Mr. Cay, resident engineer, be instracted to prepare 
and ley before the New Works Committee a report upon the 
manner in which he proposed to carry on the works of the 
New South Breakwater tor the ensuing season, together with 
a detailed list of plant and material that will be required for 
the same. 


Duadee Water Supply.— For the first time during the last 
nine months the town of Dundee can now recken with eafety 
upon a pretty large, though not a full, supply of water for 
four or five months, the late rains having increased the water 
in the ponds at Monikie to a considerable depth. In eonse- 
quence of this increase, the daily supply of water to the 
town is now extended from nine to thirteen hours and a half, 
a boon to which the inhabitants have been strangers during 
a very long period. Independently, however, of relying 
solely upon the water which the Monikie ponds may receive, 
the coromissioners have entered into an arrangement for get- 
ting water from several streams; and the works to muke 
this supplementary supply available have just been con- 
tracted for, and wiil be carried out immediately, 


Fairfield Association.—The usual fortnightly meeting of 
this association was held last week, Mr. John Sanderson being 
called to the chair. Mr. Alexander Graham read a paper on 
“ Irom,” giving a short history of the im nts in its 
manufacture, and explaining the different processes employed 
in making pig iron. Mr. Graham concluded his paper with 
a glowing tribute to the men who had brought the iron trade 
to its present perfection in this country. 

An American Opinion regarding Iron Shipbuilding on the 
Clyde—The New York Shipping and Commercial List, 
speaking upon this subject, says: “Those who believe, or 
affect to believe, thet if the duties on iron and other ma- 
terials whieh enter into the construetion of a ship were re- 





moved, our shipbuilders would be able to compete success- | d 


fully with those on the Clyde, should not overlook these im- 
portant facts: There are located on the Clyde several com- 
panies owning their own ises, who take the iron ore and 
oe ne eee 
all their iron, build a steamer complete, launch: her, 
their own coal on board, and. steam her to the de- 
ts 


livery, without going outside of their own 
for a single article. As the builders on the Mersey and 
the Tyne cannot compete with the Cl builders, what 


reason is there for that our bui a sue- 
cessfully compete with them under ge on conditions 
I 





tions P 
There can hardly be a doubt that we shail be enabled 


of the“ Sacrtmento Valley Beet Sugar Compas,” organised 
of the “ mento Sugar J i 

in April, 1868, with a capital of 100-000 dols. An agent was 
sent to Europe the same year, and upon his return made a 
very interesting and comprehensive report about “ Beet 
Sugar,” and the history of the same as it is understood in 
France, fae. and pr amrer @ The ee ee 
promised (if properly directed) great results in California, 
with the choice soll and climate; everything was done, 
seemingly, that was necessary to bring the enterprise to / 


wra 
end 
beets for sale, The beet sugar industry’in 

have laid dorm ergs Na time par. tweet 
our enterprisin rancisco capitalists 

good j rte careful inquiry) taken hold of the tiller 
and steered our great and growing state into line with 
other sugar ueing countries ¢ free To 


prod 
— tape <_~o. the ; i 
illustrating practical results an i 
doubt.or cavil that if California ean raise Pager 
quantities it could supply the United States with all the 
sugar consumed therein. The consumption of sugar upon 
this coast alone is no small item, and would keep twenty 
similar mills to the one at Alvarado busy night and day | 
supply the demand; and if 25 tons only of beets to the acre 
(containing 8 per cent. of sugar) was raised t6 supply these 
mills, it would throw me fy acres of land under eng ar 
tion, giving labour and occupation to many, man 

It was about this time last year that the present President 
of the “ California Beet Sugar Company” became interested 
in the problem of making from on this coast; 
but it was not until after he received every assurance, 
though many communications from reliable and skilled sugar 
men (A. D. Bonesteel and A. Otte, who were successfully 
engaged in Wisconsin making beet sugar on a small scale), 
of the feasibility of doing the same in this state on a lar, 
scale, that he communicated his ideas to a few of his friends, 
who, after a full and careful examination into every detail 
that could possibly be reached, embarked in the enterprise, 
and the result to-day is, a in successful jon at 
Alvarado (having the ability, w working up to its full 
capacity, of handling 50 tons of beets every 24 hours), with 
many tons of sugar ready for shipment, several thousand 
tons of beets on hand, no “bills payable.” What. per 
eent. of sugar the beets used at the Alvarado mill contain we 
are no. * eto aay, and it will be some little time yet ere 
the compiny ean determine exactly how poor a quality of 
beet the > can afford to work profitably, or what interest they 
will derive upon the capital invested—for these are results to 
come from \eyond the first quality sugar, in the profits arisin 
from molasse. distilling and the animel food or residue u 
for feedin;: and fattening stock. A few weeks’ work, in com- 
bination ‘sith a careful reeord of material » cost of 


5 


reen sug beets) they can approximate 
crate ioe profitable the investment will be. The company, 
so far, have done all that could have been expected of them 


ing enou 
acre to “justify the farmer in raising and delivering them at 
the fectory fob ® top par ton whieh % & prestimed the 
company can to pay, and after manipulating the same 
furnish a result in sugar that in quality and price will com- 
pute with bey othe es the mace’, 
same time Jeave a margin for 
claim can be done, but what 


ul termination, but, for reasons that An; P ‘ 
up in great silence, the scheme fell gad | 
in the report and an advertisement of Nos 


Yours ‘ 

J. BETT. 

Cross-street Chambers, Manchester, December 26, 1870. 
{Our correspondent has confounded “ miles run” with the 
length of line in miles. In the case of omnibus traffic the 












Picea an ra 


e es the mtd which 
gives ¢s as the thrust at the back of the andto find 
why, 
thle quently 96 Se Sree the forsauts «6% St ; 
As Mr. Allen bas not been able to find non this 
pay vs hy we in the most abstruse /Lhave 
no the following be of valae to him, perhaps 





those readers of your journel who «@ te his patience in 
ren am 


bringing this abstruse questiva to s 
lesut. . 
Let ab represent an embankment of earth supported 
the wall, G, and agb=the angle ef repose or natural te 
of the earth; bisect tins angle, and draw ed, which will be 
the line of rupture, then a cd represents the prism of earth 
to be supported, and pressing against the wall at f, the 
centre of re, or dae from the base, c. On the prin- 
ciple of the inclined plane, and disregarding friction, the 

pressure is to the weight as ad. ac. 
Let w= weight of acd and $=pressure per running foot. 


Then P=“ xe, and the moment of the carth=pxc f, 


ery comprehensive 


and the overturning moment of the wall=weight of the 
wall x a 
2 
Should the at the back of the wall be less than 
the hydrostatic pressure (a c*x 314); if the water be not 
drained from the back, the wall may be displaced. 


ours truly, — 
December 18, 1870. Ww. 
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TURNER'S PORTABLE ENGINE. 

To rus Eptron ov Enoinecatxe. 

S1x,—In the ion of Turner's engine in 

Exoiserrine for December 23, it is not stated what pro- 

vision is made to ing } jot f 
of the other, as the valve pistons 

As the chief difficulty with piston valves lies in 

ing, you may perhape think it worth while to supply 


f Lam, Sir, respectfully you 

Go. Pranson. 
December 29, 1570. 
; i * ‘ the and 
dd not anticipate that tuy lechens ill 


Lenton-toad, Nottin 
[There are two 


: we 
take im the manner our gorrespondent refers to.—~ 
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APPARATUS FOR WASHING GAS. 


DESIGNED BY MR. JOHN B. PADDON, ENGINEER, HOVE. 


UHM Wt ie 


Fits 





We illustrate, above, an arrangement of ge washer or 
scrubber designed and lately patented by Mr. John B. Pad- 
don, the engineer of the mg Gas Works, this apparatus 
consisting of a chamber constructed of wrought or cast iron, 
and traversed by a revolving shaft. Attached to this shaft 
within the chamber are a number of radial arms, each set of 
arms being connected together by flat circular rims of metal, 
so arranged as to be concentric with and ae very closely 
to the semicircular top of the chamber. tween the arms, 
and extending slightly beyond the rims, cocoa-nut matting 
or other suitable material is stretched so as to forma number 
of highly porous discs, the matting beyond the rims being 
made with a fringe or brush-like edge, which whale it fills up 
the interstices between the rims and the semicircular top 
offers but little impediment to the free revolution of the discs. 


Water or other suitable liquid is admitted to the chamber to | 


such a height as to insure the discs being thoroughly wetted 
at every revolution. 

In our engravings Fig. 1 represents a vertical and longi- 
tudinal section, the shaft dises and gearing being in eleva- 
tion; Fig. 2 is a sectional plan through A, B, Fig. 4; Fig. 3 
is a cross section of the exterior case, but showing one of the 
dises in elevation ; Fig. 4 a transverse section exhibiting the 
shaft in section and gearing in elevation ; Figs. 5, 6, and 7 
are details to which reference will be made presently. 

The action of the apparatus is as follows: Motion bein 
imparted to the driving pulley, C, Fig. 1, it is communicate 
through a stuffing box by means of a pinion, E, and spur 
wheel, F, to the shaft, G, whereon are dred the dises, H, the 
back end of the shaft being supported by the bearing, I. 
The shaft and discs being thus set rotating the gas is made 
to enter through the pipe, J, into one end of the chamber, K, 
and in the course of its progress to the other or outlet end it 
is compelled to traverse and pass through each of the porous 
dises or screens, H. The is consequently separated into 
innumerable finely divided streams, each of which undergoes 
in the course of its passage a complete washing, while it is 
also claimed that by virtue of the material of which the discs 
are composed a thorough scrubbing is effected, the result being 
the almost if not entire removal of the ammonia from the 
gas, which finally passes out by the pipe, L, the arrows indi- 
cating the direction which the ges pursues. M is a box 
ope ei tar collects, this tar being removable through 
the , N. Oise pipe for supplying the « tus with 
wotee ar other ligaid’ ond Pis = coattbow pipe communien- 
ting with Gore N, before mentioned. 

Figs. 5, 6, 7 represent the detailed construction of the 
dises and the mode of attaching them to the shaft, G. It 
will be seen that the shaft, except at the bearings, is a square 
bar whereon short castings, Q, having square holes through 
their centres, and of the shape shown, are made to slide, thus 
forming distance pieces between each of the iron plates to 


which the radial arms, R, are fixed, the whole of the discs | 


being kept firmly in position by the appl 
screw cut on the back 





back end of the shaft “ela Fig. 2 the | to eee probable 
at S. In Fig. 2 the/ to the needle- It is that the 
{atss oad cuties coumautens eno chown ond mutitned Tr and ty’ Syunheh mann col enor che Bonin gone 
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the aid of the valves, U, V, and W, they may be used as a | 
| bye pass. wy a the discs are formed by preference as | 
t 


| before described, 
of metal with —— 8 
made of open woodwork or grids, or th 
partly of wood and partly of metal. 


may be composed 


nder some circum- 


stances it may be found advantageous to connect two, three, | 
| The caisson was within 2 ft. 8 in. of its final level, and 


| or more of these apparatus together, fixed on the same level, 
or ~~ may be placed at various elevations and supplied 
with different kinds of liquid. 





Tus Lospor Scuoot Boarp.—Among the names of the 
candidates for the appointment of clerk and secretary to the 
| London School Board we find that of one civil engineer, Mr. 
| W.E. Bovill. 


Tae Frencn Asp Germany Smatt Anus.—A military 
| — of the Times writes as follows concerning the 
| wounds made by the French and German small arms. He 

says: “I have made a great many inquiries about the 
wounds inflicted by different weapons, and I find that the 
evidence is, on the whole, to the effect that the chassepot in- 
flicts a more dangerous wound than the needle gun, and is a 

| more effective weapon in every respect. A thoughtless 
| inquirer may find surgeons who will assert the contrary, 
| because the chassepot bullet at a long range is perhaps less 
| destructive than the needle gun at a short one. The orifice 
| made by the French bullet is small, and, if no bone has been 
touched, is apt to heal over quickly; but the canal made 
| through the flesh inflames, suppurates, and causes dangerous 
swelling and internal evil. So thoroughly is this now under- 
| stood that some of the best surgeons recommend immediate 
enlargement of the orifice. Now and then a case occurs, 
though very rarely, of a chassepot bullet passing through a 
bone without shattering it. ere is a case here at this 
| moment of a soldier whose tibia was penetrated in this 
— The bullet Py see its form with the exception of 
a little derangement of its point. Generally speakin d 

| I have cunaiaed a large lection of bullets which have 
om their work—the missile flattens out and splinters the 
@ just in proportion to its force in striking. chasse- 
pot bullet is lighter than that of the sesdie gun, but its 
velocity at any given distance is far greater. The new 
regen rifle, the —— is better than re the chasse- 
pot or the needle ; but as only the pi troops are 
armed with it. 1 am inclined i Distal i onion sec tress - 
loader even quicker than that of the Martini. It is a small 
bore, and the barrel has, of course, a sharply-twisted rifling. 
The Prussians are in love with it, and the proof of its 
Sena S Sat eaey Dev ena one owe ee on Galle 
of le, because dead man’s rifle is seized by a living 
comrade, who leaves Lis own in exchange for it. Before this 








y ong 6 of course, be constructed entirely 
its or apertures, or they may be 











THE EAST RIVER BRIDGE. 


Tus New York papers just to hand contain detailed par- 
ticulars of a singular and somewhat dangerous mischance 
that befel the great caisson now being lowered into its 
place for the Brooklyn foundation of the East River Bridge. 


only eight or ten days’ work would have sufficed for the 
completion of this part of the undertaking. Some little 
delay, however, will now inevitably take place, and pro- 
bably the caisson will not be in position till the end of the 
year. The caisson, it will be remembered, is an immense 
wooden structure 168 ft. long, and 102 ft. wide on the outside, 
with raking sides, and enclosing a chamber 166 ft. by 98 ft. 
by 9 ft. high. Above the roof of this chamber is laid the 
superstructure of the caisson, formed of 20 tiers of timber. 
The work of excavation was carried on within the chamber 
under pressure, and as it gradually sank through the bed 
of the river, the masonry which will form the pier was 
built upon it. On the evening of Thursday, the Ist of the 
present month, it was discovered that a fire had been com- 
municated to the oakum caulking between the joints of the 
timber, and the pressure of the air within the chamber had 
forced the flame far into the structure, so that it had 
spread over an area of some ten square feet. Shortly after 
the accident occurred, it was imagined that the fire had 
been extinguished; but on the following morning, at 9 
o'clock, it was still found burning. Steam was then turned 
into the cavities in the roof of the caisson, and operated 
upon the flame for about twenty minutes, but without 
success. Scarcely any fire was visible, and it was only 
by boring holes to a depth of three feet into the 
roof of the caisson, that it could be distinguished slowly, 
forcing its way between the joints of the timbers. There 
appeared now to be no doubt that unless prompt means 
were taken the structure would be destroyed. When it 
was found that the fire had spread over an area covering 
6 ft. or 7 ft in width by 12 ft. or 15 ft. in breadth, and was 
eating its way still further into the caisson roof, it was de- 
termined to flood the chambers; fire engines were accord- 
ingly brought to the spot, and by three o'clock in the after- 
noon the caisson was filled with water, and it was allowed 
to remain in that condition for a few days. Fortunately 
the damage done is estimated only at 1001, but there is 
little doubt that had not such decisive measures been taken, 
the caisson would soon have been destroyed. It appears 
that the timber work of the foundations has been on fire 
no less than seven times, and in order to prevent the possi- 
bility of such accidents in the caisson on the opposite side 


of the river, it is intended to line it throughout with sheet 
iron. 
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VON MOTTONI’S PENDULUM PUMP. 





We illustrate, above, a form of pump 
von Mottoni, and of which an account was giv 
Der Practische Maschi few 





plates, a, and a segmental casing, 5, 
G 


openings which are — 

E and the delivery valve, G. 
piston, ¢, is formed in one piece with the shaft, F ; 
covered on both sides with leather and is i 
valve, m. When the piston moves in the direction of the 
arrow, the valve, m, is shut and the suction valve, E, is 
allowing the fluid to be pumped to fill the space, d. 

the piston moves in the opposite direction this fluid of course 
passes thro the valve, m, and on the su uent stroke 
is discharged through the delivery valve, G. pump we 
have described is single acting; but the arrangement can 
—<— be modified to render it double acting. The requisite 
oscillating motion is given to the pi either by hand 
or by connecting an arm on the F, to a crank or 
eccentric. We should mention in «nclusion, that arrange- 
ments of pendulum pumps closely resembling Herr von 
Mottoni’s, if not indeed of identical design, were patented in 
this country in 1869 by Messrs. Chatwood and Sturgeon. 








EXPERIMENTS WITH A DECENTERING 
APPARATUS.* 

In 1847, M. Beaudemoulin, Ingénieur en Chef des Ponts 
et Chaussées, made use of sand in decentering arches, apply- 
ing its peculiar property when in its ordinary state of division 
of not conveying appreciable strains to its envelopes, even 
when under the direct action of considerable weight. 

At first linen bags were successfully employed ; afterwards 
iron cylinders filled with sand were used, upon which the 
pressure was distributed by means of a wooden piston. The 
first application of the cylinders was made in 1854, at Paris, 
in the works of the Pont d’Austerlitz. Since that time they 
have been frequently employed. In 1864 and 1865, Maréchal 
made use of sand bags on a railroad at Brest and found them 
simple in use and economical. 

M. Beaudemoulin, seeing in 1855, at the Pont de |’ Alma, 

the action of cylinders for decentering, noticed defects of 
which he gave an account in the “ Annales des Ponts” (March 
20). At the same time he observed important qualities in 
them which had been even considered as defects, and from 
these he deduced a new and important , which he calls 
differential, which can be employed for as short periods as 
pd be desired ; a great advantage in security and precision 
working. 
This method has become of application. It was 
first employed at Paris in 1857, in the simultancous decen- 
tering of me Pe por er of the Pont Saint-Michel, when 
192 cylinders placed at the pointe of su were 
made use of. With the old tr A ae meth 9 vo 
would have been necessary; but in this case only a dozen 
were required, and the operation was successfully completed 
in two hours. 

In 1867, Beaudemoulin exhibited at the Great Exposition 
a new ap us, superior to that of the iron cylinders then 
i er and security of working. 
We have lately tried action of this apparatus with two 
sets, one a move] 0.161 m. in diameter and 0.0015 m. in thick- 
ness, the other a practical working apparatus, 0.314 m. in 


e 





* Abstract translated from 
published in Van Nostrand’s Eclectic Engineering Magazine. 


being set up. The other eight rings differ only in the ab- 
pore fr fi ge ym - ! 


ge and of the collar. The 


; 
} 
| 





dimensions are given in the following table : 
S 
a 


Number of rings. 























SE 
; os 
te tio = See 
Se 2 
CE 3 s ai 
m. nm. m m. 
1 «4 0.056 0.161 0.155 0.060 
2 | 0.064 0.161 0.148 0.065 
3 ° ‘ 0.064 0.145 0.142 0.044 
4 ° «| 0053 6,139 0.136 0.048 
5 ° oo 0.054 0,182 0.129 0.048 
6 ge | 0064 | 0.126 | 0.123 | 0.048 
7 o | 0.054 | 0.120 | O.117 0.048 
8 ° «| 0.054 0.115 0.112 0.048 
9 ‘ 0.054 0.109 0.106 0.048 
Piston «1 0.058 | 0.162 ie is 
As many sets must be used in actual work, economy is 
i ; the rings are therefore centred at the forge and 
not by lathe. is causes irregularities that would binder 
sliding, if sufficient were not assured. To make a piay 
of 2 t 4 m. sufficient, it is that cach ring be 
furnished with three outside with three interior 
sequence failure along 
ring of a model, M. Sietionodin al costes plan. 
He pierees each of the a large holes at equal 
distances; then setting rings in pairs, he puts in 





taken 

ne eran 
to 

when the 

giving a 

It isa 
of diachange 
cotton thread 
collar. 
was 
of sand . 

M. Beaudemoulin made use of four cones to insure the 
vertical position of the system. The total volume was 22.2 
cubic centimeters. The mean exterior diameter of the column 
being 0.129 m., the mean descent for each sweeping is 

jp. 0-000022? m.* _ on. 00189, 

hich seiliien: Cebteae difurential i hich 
w name given a process whic 
ar EG I, 

to an itesi remov- 

Deg these doce 00 20 40. owoup of batons Gune; then y 
setting the fans so as to off but a small portion of the 
cones, which would i 'y be repleai 

The descent is spontaneous under a charge of 0.25 m. to 
0.26 m.; for a reduction of height, a hook must be employed 
to discharge the sand. 


It is seen that, by the use of a sufficient number of these 
apparatus, a difficult decentering can be accomplished under 
the best conditions, with few workmen, even with but one, 
who should see to it that the several descents were uniform. 

To test the model to the utmost, it was placed on the plate 


of an hydraulic 


The seselte of the experiment of June 24, 1868, were as 








follows. The 8th ring split along a groove under tho last 
change: ee 
Total height of | Pressure shown by Load 
apperatus. | manometer. : 
m. | m. k. 
0.450 } 6.000 0.0 
0.420 } 0.200 7004.0 
0.410 } 0,300 10596.0 
0.350 12257.0 





The results of the experiment of August 28, 1868, were as 
follows. Under the last charge the upper ring parted : 








Total height of | Pressure shown by | Lead 
apparatus. | manometer. 
m. | m. k. 
0.494 j 0,00 0.90} 
0.490 2.00 | 700.40 
0.486 6.5") 2276.00 
480 12.00 4272.00 
0475 | 19.00 665 1.00 
0.470 24.00 8405.00 
Rupture. | 30,00 | __—-10506,00 
It follows that the apparatus resisted a minimum ure 
of 10500 kil. It was subjected to pressure until one of 
the rings broke, and yet the sand did not escape. The four 
small squares of paper which closed the ori held by a 


fine thread, were not moved by these charges. 
T 


his is a remarkable fact, which d in con- 
that the lateral pressure of the sand is nothing, or 


cludes 
nearly nothing, in that portion which is distant 20 centi- 





meters below the Putting R for the coefficient of 
the for the resistance of cylindrical tubes of 
aidan a un ionalen Seaman, 4 
ead 2eKk=pd. 
This gives per square metre 
2 000027 « 40,000,000 . 
p=? t BX 74,0 9642.8 kil. 


a4 
The on the base of the upper ring being 10.400 kil., 


is P=—_—___ per square metre, giving between px P= 


‘ 


P— 9424 _oo904 
P 1006m 


Henee the lateral pressure is not more than one 110th of the 


at the top. M. Beaudemoulin thinks that this 





pressure is due to imperfect mounting of the appa- 
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satin; Cat If % wave ost cnnctty ventoal and wine Set Sek disaster. This novel feature of | mark, on which is placed a portion of the necessary 
dry sand uniformly , there would be no for the masonry, | machinery for sinking caisson, This trestlework was 
whatever. caisson for it | rendered necessary because of the shallowness of the water 
Apparatus, 0.314 m. in Diameter.—This is of dimensions ill only bejom that side of the abutment. On the west side of the 
sufficient for actual decenterings ; the results of ex ts the | caisson one of the derrick boats used at the east pier will be 
wil thesefiry be of oneaiec iui * suginons. num- ells will be so much eres oe te Sonctioenet: 908 bo much of the 
ber =o ree; the thickness cylinder is more pporting rings | machinery other derrick boat, which was used on the 
Ths total height ‘of the mounted tus is 0.47 king of these eee 
1s m. i As ey . 
reducing to 0.16, when all the cand io'discharged. It hed had not the Se ee Oe 
done service under a pressure of 300 kil. ; i showed i When. ~~? ‘ok will cy types caro aang 
a. e tabulate the my ~ hep w Tho tants ah eid bore os the 
: fun Ghose, I judicious locks, each 8 ft. in diameter, instead of one 
Number of | Descent of | Maximum | view of the case, having reference solely to the cost of con- fe main chaft will be carried down into the 
qupeteneata Kind of sand. | piston. ao, : be : of the | =, mber | diameter, instead of but 5 ft. 
peri | gous _ Seapeneen The east pier ¢ had six other shafts of 4ft. 9n. in 
= | k. —— i diameter, with locks of the same diameter at the bott 
I River sand... . 0.015 17510 Other of each. : om will have but two other shafts of 4 ft. 
IL eee ea 7 | 23113 ‘ous nature. | 2 Uameter, with’ air lock at the bottom of each, 8 ft. in 
III. Do. tm om 19261 on negotiate the | “amet These yy em below the roof 
IV. De. ei /: a » | 19268 iti would be frai pit pe g ng tr fa Seared The increased 
V. |River cand sifted... | — » by an absolute of the practicabili faa a te Sontribete to the Beslth of the 
VI. |Thesame sand... » | 26265 — | down the channel piers of tirldee caun the bol took af pm ies a g=y 2 necessary for twelve or fourteen of 
EPS VIer Lee EPI ares { iesinnl h * eggetberrban,- depths al entae ail : in one of them at the same time, for several 
These experiments show that « charge of 26,000 kil. does | ,and that were to be encountered. The east pi was in a | mimutes, until the pressures are equalised. As all four of 
not put an undue strain upon the cylinders, and that the | similar eondition at this time, and there sod vo! no these locks are within the sir chamber, and also the lower 
rings of iron, which, with the exception of the lower, | sitemnative but to continue sinkin both, to do which it ends of the three shafts, and as about 150 cubic feet of space 
have a thickness of 0.0025 m., reduced to 0.001 m. in the was necessary to pa aad Wroce sah the won plates which is by them, there will be that much less space to 
grooves, suffered no appreciable deformation. Each of these | }.4 been Tate the air chamber around the Sil in air when the pier is down. 
experiments furniehed special results, which we will state. masonry of the last pier, and thus dam out the water from The centre alone ‘will be used for the workmen, un- 
1. The apparatus was placed on the plate of an hydraulic covering the top atthe heathy 00 it descended below Gs less some unforeseen accident should render it necessary for 
_— with its frame 4 weep ee eg J held b yes surface of the Mississippi, #0 a to be able to resume the them to use ee —— oye eg epee 9 wae 
ressed to the jecti i : ae vided almost solely for safety. extra size 0 
Preebed by dens "Whe ound, oa aed laying of stone when the granite should arrive; and as the | makes ei one of them pa ble of holding in an emergency 


could not be disturbed by the 
and sifted. At the close of the experiment it was found that 
a collar of sand 0.003 m. high had formed between the piston 
and the inner surface of the first ring. It could not be ascer- 
tained whether the piston had only pressed down the sand 
directly below, leaving this ring behind it, or whether it had 
been partly pushed up by the pressure. 

In this, as in all the other experiments, the orifices of dis- 
charge were left , and the littlegones which had formed 
before them outside while the cylinders were filling, had 
sufficed to prevent the sand from escaping even under the 
greatest pressure. 

2. The same formation of a ring. Charge of 23118 kil. 

3. Especially designed to show its —— in decentering. 
After ss a pressure of 19261 kil., the cones of sand 
were swept off by the sweeping collar. The sand always 
escaped with = ap eager and at the end of the opera- 
tion (limited by the piay of the piston) the piston de- 
scended in the third ring 0.073; this third ring had sunk in 
the second 0.089 m., and this in the first 0.046 m.; a total 
descent of 0.207 m. 

4. Under a charge of 19261 kil. the piston descended 
0.010 m. before discharge. The sand escaped easily when 
the cones had been swept off; but the discharge ceased as 
soon as pressure was taken off. It was found upon exami- 
nation that there was cohesion.in the sand, increasing from 
the centre outward. 

5. River sand was carefully dried and sifted twice to get 
rid of dust and smaller particles. After discharge the sand 
was again sifted, and it was found that there were 18 litres 
of coarse sand, 1.5 litre of fine, partly reduced to dust, that 


is, pulverisation was produced in the ratio a This sand 
0 
left the fingers white after the pressure, but not before. 

6. The pressure was put on to 26266 kil, and maintained 
for 15 min. at 24515 kal. After discharge it was observed 
that the white powder due to pulverisation was uniformly 
distributed throughout the mass. Sifting gave 17 litres 
coarse sand, 4 litres fine. Before discharge a plate of metal 
was vertically inserted in the sand, and it was found at all 
points so cohesive as to sustain itself. 


THE ST. LOUIS BRIDGE. 
Report of the Chief Engineer, Captain James B. Eads. 
(Continued from page 466.) 
The West Pier. 

Tus sinking of the west pier began on the 15th of January 
of last year, that being the day on which the first stone was 
laid on the caisson. ‘As it was commenced twelve weeks 
later than the east pier, advantage could be taken of the 
experience gained in sinking the latter. On the east pier the 
interruption andannoyance caused by the necessity of rivetting 
on the iron plates outside of the to lude the 
water, as the pier led me to devise some means 
whereby this inconvenience might be prevented and the cost 
of the iron saved. The demgn of the west caisson was so 
modified that the use of these plates could be abandoned after 
the first 29 ft. ; 9 ft. of this height being the air chamber, and 
the remaining 20 ft. enveloping the above the 
chamber. This height of plate iron was requisite to 
give such rigidity to the caisson as would insure it against 
any twisting or straining that would the bond of 
the masonry. After a of 40 ft. or 50 ft. was reached 
he east 5 was evident that brick linings in 

shafts, surrounded by many feet of masonry 
carefully laid in bydraulie cement, were not sufficient to 
exclude the water, which at this depth filtered through quite 
rapidly. To prevent this and enable the iron around t 
outside of the pier to be dispensed with on the west pier, its 
shafts were lined with white pine staves, 3 in. thick in the 





the hgh water the sping feat without expat 
igh water of > eenencme np t expansion bands 
ich were placed against them in the 


of 1x3 inch bar iron, 


he eany Senne * ee es eee . 





west pier was without any such iron envelope, it became 
necessary to attach the wooden walls of a coffer-dam to its 











the last 9 in. of ti sunk to the rock. of the 
bolts holding do the south end of the pier gave 
way, and the sand, then 14 ft. high on 

outside of the to the surface of the water, 
prevented the he dam with the pier at this 


Otitside courses of the limestone to 


which it was at ‘was held up by the dam nearly acrosa 

the entire end of This mishap made it to 

a4 away the ide thie end of the dam, and put 
wn a large pad 


ing reaching below the two 
disturbed courses, out tie dam and relay them. 
about 17 ft. below the surface. 


This was done at 


The dam was not out till the granite arrived, as the 
water over the the work in the chamber 
access to it bei the wooden shafts or wells 
which passed water that was over the 


: le, and that at the east pier, 
ly by the failure of the Richmond Granite 
Company to deliver the ite in time. Its delivery was due 


several months needed, and yet it was not 
delivered until oathe efter it was wanted. The loss 
to your company, deonos® from this failure, I estimate to 
amount to at least $50,000. 


The East Abutment Pier. 

The complete suecess which attended the sinking of the 
east pier convinced me of the practicability of sinking the 
east abutment to the rock in the same manner. The 
original plans of the did not contemplate resting this 
abutment on the rock. It was believed quits practicable to 


protect its ith riprap stone, and to secure 
stability and it on piles, which were to have 
—_ i Gane - 50 ft. below low en —_ 
When the di the company were ass o 

practicability of resting this abutment upon the bed-rock 
itself, and of thus terminating for ever all doubts as to the 


absolute of each one of the four piers of your 
bridge, Poy hb this, the largest othhen all, s 
placed on the roek also, was unanimous; although the excess 
In cost involved over that of the original design was under- 
stood to be about $175,000. No less than 10,000 additional 
eubie yards of m below the line of the tops of the 
piling on which it was ba ge ey intended to start the 
masonry, are required to sink the pier to the rock. Con- 
sequently below this line, it will require nearly as much 
masonry as will be contained in the west abutment when the 
latter is completed. 

This abutment, when completed, will contain 22,453 cubic 
yards of masonry, including concrete and brickwork, and 
will measure in height, from the rock to the top of its 
cornice, 196 ft. 9 in. 

The depth of the rock at the site of the abutment was 
ascertained by careful borings to be 8 ft. lower than that at 
the east pier, on 136 ft. below high-water mark. 

It is not probable that we have to contend with much 
deeper water or much greater air than that encoun- 
tered in sinking the east pier. bed-rock at this abut- 
ment is 94 ft. below extreme low water mark, and the river 
is not likely to be more than 18 ft. above that during the 
seasons occupied in sinking the pier. Extreme low water 
mark is only reached when the river is with ice above 
the city, and the volume of water below the gorge becomes 
im consequence greatly lessened. The ordinary low water 


the wish of the directory, preparations 


be | vised for 


e 
4 
FB; 


that will be in air chamber at one time, and 
ir security will be increased. 
id the labour of walking up a circular stairway 
high after leaving air chamber, the main 
to the stairway, will have an elevator or 
men up. This, it is believed, will contribute 
ir health. hen they are at work in a pressure 
45 or 50 lb. above that of the natural atmosphere, their 
ensues a rapid exhaustion of the physical energies. When 
relieved from duty, a considerable pone of prostration is 
frequently manifested, and the foremen of the different gangs 
were in uence instructed by the physician to cause the 
men to the stairs leisurely, to avoid increasing it. I 
eonfidently believe, therefore, that by bringing the men to 
the surface in the elevator, there will be much A danger of 
injury occurring from their employment in t*~ air chamber. 
Lighting the Caisson. 

A different method of lighting the air chamber will like- 
wise be adopted. In the other caissons much inconvenience 
was experi on account of the particles of unburned 
carbon thrown off from the flames of the candles used. The 
consumption of the candles under the action of the com- 
pressed air was much more rapid than in the normal atmo- 
sphere. At the depth of 100 ft., they were found to be con- 
sumed in about three-fifths of the time required in the open 
air. Large quantities of smoke were emitted from the flames, 
and the air was filled with particles of floating carbon which 
could only be removed thoroughly, by placing a rose jet on 
the nozzle of a water hose in the chamber, and dischargin 
the spray in every direction. Some amelioration of the evil 
was obtained by burning the candles under an inverted 
funnel or chimney, communicating with one of the shafts by 
a small outlet pipe, through which the escape of the com- 
pressed air was regulated by a cock, thus creating a draft 
above the flame by which the smoke was carried off. 

The caleium li Int would probably prove the most satis- 

i 3 could be employed in the chamber, were 
it not for the excessive cost of it in this city. For the one 
hundred and fifty days which will be required in sinking 
this pier and completing its foundation on the rock, the cost 
of lighting the t compartments of the chamber with 
calcium lights would be at least $5000. By the means de- 
purpose the cost cannot exceed one-fifth of that 
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sum. 
The difficulty of extinguishing a flame in an atmosphere 
of such density, caused me to forbid the use of oil lamps in 
the chamber before a of 80 ft. had been reached. The 
clothing of two of the men having taken fire from contact 
with some of the hand lamps or candles used in the caisson, 
it was found exceedingly difficult to extinguish the flames. 
One of them was severely burned, although —— 
were almost entirely woollen. It was deemed e to risk 
the danger of having the clothing of the men saturated with 
oil se the accidental breaking of a lamp ae 
b same casualty, ignite their ts and thus en- 
[on eke seme teat Sot ame oat ee 


return to the wick eter being 
blown out with the breath. At the depth of 1084 ft. below 
Geo ensiaan of as dient tli 0b Cab haste of ont af them 
thirteen consecutive times in the course of half a minute, 
i i the last, it returned to its wick. 
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congo of cin ieun the Rents Bovnh Be gabe, awn hie including that of the bottom of the girders, air-locks and | cutting the stone, and no fear of delay is entertained on ac- 
desirable to put in another candle, or to clean the glass. poner ted rae by es Dopo This area alone would be | count of non-delivery of it in time. 

of sustaining ee eras eo ae . Granite. 
Timber Work. from the sand contained within the air chamber. Colonel Roberts has also devoted much of his time to the 

Beneath the masoury piers of suspension and truss bridges, Soimen Gosteler ae teste the wooden base of the selection of the used, and to be used, in the construc- 
it is quite common a considerable amount of | caisson the locks shafts) would be about | iin. of CS Sook oukediod tam coke te 
timber. Where the upon the pier is a vertical one, | 74,000 pounds per by Aaghtd pryeeed. be perp him of the eastern and almost from 
this economical for stone is admissible, but in the This pase is nee basead ee power of good oak to Richmond to Buck’s in Maine by him 

rs of an arched bridge, where some one span is at times | resist, nor would it be sufficient to crush the concrete that will with a view to obtaining the best and be soa that esald bo 
tenia’ oni She ataee See seaeaney, Oe Stee oe be used in filling the small space between the oak and the| 144 4 conienct for the firet ae was 
joaded a tendency to oscillate a | rock. seven, yards 
few feet in thickness of a material so elastic as wood under| Tests made with our testing machine upon a number of snark 8 Soe, Se eens Soeeien eee any 
their bases, this oscillation would prove a dangerous feature. | blocks of conerete only six weeks old gave an average re- eS ee ” of Maine, for all the 
In the abutment piers where the is only from one side, | sistance to crushing equal to one thousand two hundred that will be required for the ¢ 6 So ee 
and oscillation is by the works on shore, timber | pounds per square inch. Of course, with the integrity of the channel piers. aN ieee of Gao, will be heed wuih 
may be safely to a considerable extent. To give the nee 6 Se ene See Se ee cee ee nn oukion ol L piers 
desired stiffness to the caisson for this abutment, and avoid | the interior would be impossible. With interior com- ge Pe ger nr gl h egy Append 
the more costly use of iron, the roof of the air chamber is} pactly filled, the pressure of the superi bent mass must Se mek tamed deeded os por rol y <0. dm 
made of timber 4 ft. 10 im. in thickness. A large amount of necessarily be neatly equally Gitelbaied ots part af the anon, This 2 
timber is also used im constructing and stiffening the sides of | of the caisson, and hence it cannot exceed about 18,600 fb. per ee ae a ee ee 
the air payee which are 10 ft. bigh, and S no square foot. pre view, cut 
horizontal trusses or gi through the air chamber. The tedious used in conereting the air chamber of ; : 
two girders are each 10 ft. thick at the top, 34 ft. at the base, | the channel prema, together with the objections to in de tee Ge cee ee 
and 9 ft. in height. The are about 73 - lon , and are in-| men at such t depths, induced me to devise some aoe ak ae eae to bee bo pr tepeors 
terloeked at end with the sides of the air chamber. They | by which a smaller amount of manual labour could be made ‘dons on the te, Lae ee ‘ ae eae ages 
divide this chamber into three nearly equal compartments in | to accomplish equally results. By the plan determined | |, directrix. For this = bebe hundred 
the direction of the length of the bridge. Communication is conta tiah aa tly hope to accomplish the necessary |... ste will te aed’ This recap 
made between these compartments by means of two openings | work in the air chamber with a fifth ov sixth of the manual walle as tumble Abe aad P sorageel sag sorbed 
through each . “oe labour which was required under the east pier. re al in the is iL at te 

the chamber are 8% ft. thick at the top, and is 00 as to be readily explained. So| ii UP in the work i greatly admired, on sccount 
18 in. at the bottom, and are composed of timbers, some | soon as the rock shall have been struck by the iron edge of parked that feaald wat he been 
placed vertically, others horizontally, and some inclined at} the caisson the s then remaining between the wooden i phnyicn? Hey nage the proof of Misevuri aren, 
an angle of about 45°, and the whole, including roof and | walls of the caisson and the rock will be thoroughly concreted. eyes: Tal pectin seg dh desirable. One tthe 
girders, thoroughly interlocked together, and bolted with| The sand under the two girders will be intact. The psp Md of enterprise, is the ai aed develop- 
large iron bolts. All of the timber is of the very best white | borings indicate that the rock > ae ane it is not rs ak ie cotuaeee ponies Yip, a B, Grats 
oak, and was ggg gh Sy two yy ooaey earig le that inequalities of more 18 in. will be found Speen, si hain > taateek eo last April for 1400 
to the company. In addition to the iron bolting used, t in it. It is estimated that 100 cubic yards of concrete cubic yards of the stone, a of hee hese - 
timbers are thoroughly secured together with large white oak | will be sufficient to support these walls, forming a bed already delivered. This a ee miles from 
tree-nails. , of an average width of 3 ft. Gin. by 2ft. Gin. in height | S/"T0)i5 and three miles from the leon Mountain Retiresd, 

The woodwork of the caisson has been most admirably | This concreting being done, all of the pipes passing vertically honaal tele’ aoe rH 
executed under the superintendence of Mr. John Dunlap, | through various of the pier, and used for air, water and Company, in fruitless pone alten oars a —— 
master of ship carpenters. sand-pumps, wil be fam clay tay cas pea acetate of odie toon in this State, eal oe, 

Shniat tice Wadi and pipes couneeted with them in the sir chamber will then | tracy. aud thie discouragement, together with the unfavour 
. . - eo S7On beers 9 2 ; be en off. There will be ni of these vertical pi able results of examinations made of other sf 

Enveloping this entire wooden structure is an iron covering | sach either 4 or Sm tx deus te taco ends of bie He te this Bee ted unproved quarrics 
rivetted together to prevent the escape of the air which is to| yin he enlarged conically through 5ft. of their length. in 4 oat gn wwe py nig rane Deng Lcd mapas 
supply the workmen. This is of { in. plate iron, and its | 7.4, pipes being opened at their lower extremities, and one grani discovered in Missouri, in lor our 

es i 


Bit are increased in thickness at the bottom edge to 3 in., 
by rivetting four } in. plates together. These extend several 
feet up the sides. This iron edge extends 10 in. down below 
the wooden sides and forms the cutting edge of the caisson. 
Every 2 ft. the iron sides are strengthened by 

irons 3 in. by 7 in. in size, rivet on flatwise on the out- 
side of the caisson. gh these angle bars, bolts 1) in. 
in diameter are inserted, and by them iron and wooden 
sides are strongly held together. ‘This iron covering extends 
over the wooden top of the air chamber and forms a floor on 
which the masonry will be laid. The three shafts me 
through this floor, by which access to the chamber is obtained, 
are tightly rivetted to it. 

The iron sides are carried up 12 ft. above this floor, where 
they will terminate. The masonry above this point will 
therefore have no exterior envelope such as the east pier had. 

Nearly all of the iron used in this envelope was obtained 
from the hull of the iron gunboat Milwaukie, the wreck of 
which was purchased about eighteen months . This 
ironwork has been executed by Captain William 5. Nelson, 
the skilful and energetic contractor who built the caissons of 
the two channel piers. 


Watertight Linings. 

The water penetrating the masonry will be excluded from 
the three shafts by white pine linings, like the 
staves of a cask. The staves composing this lining in the 
main well or shaft, which is 10 ft. in diameter, will be 10 in. 
thick in the lower part, and will be gradually diminished to 
3 in. at the im % In sinking the pier, the top of the masonry 
and shafts, will be kept constantly built up above the surface 
of the river. 

Filling the Air Chamber. 

The most valuable improvement in the design of the 
caisson will, I think, be found in the method devised for filling 
the chamber when it has reached the rock. It is a well 
established fact that sand constitutes one of the most re- 
liable and durable materials for foundations known, if availed 
of in positions where it can be securely retained under the 
structure erected upon it. It is an equally well established 
fact that timber, when entirely submerged in fresh water 
foundations, is indestructible. These two facts will be relied 
upon in filling the air chamber and fixing the foundation of 
this pier upon the rock. Instead of concrete, sand will be 
chiefly used for filling the chamber. The sides of the caisson 
are of great thickness, and are ly interlocked at the 
corners of the air chamber, and at the ends of the girders. 
The possibility of the sand surrounding the pier ever being 
scoured ont to the rock, at the site of this abutment, is a 
very remote one. It is certainly much more itaprobable than 
that it may be scoured thus deeply at the sites of the two 
channel piers. To avoid all danger from this very remote 
possibility throughout all time, whatever space there may be 
existing between the timber walls of the caisson and the 
rock, atter the caisson shail have reached it, will be thoroughly 
conereted, so that these walls will have a substantia! bearing 
upon a solid material which cannot be effected by any 
current that may possibly wash the base of the pier. The 
walls of the air chamber are so framed as to be sufficiently 
strong to resist the bursting pressure of the sand within the 


chamber, caused by the weight of the masonry of the pier | sand 


and half the side span upon it, even after all the iron used in 
it shall have been corroded away. The base of the pier is 
#000 square feet in area, and the weight of the entire pier, 
including one-half of the span, will be about 46,500 tons. 
The pressure per square foot on the rock would, therefore, be 
18,600 pounds. The area of the wooden edge of the caisson, 


vertical angle P 





of the inner doors of an air lock bei 
clogged by sand, the air from the cham i 
to escape, and the chamber will be filled wii 
done, sand will be introduced throug 
ipes mentioned. By means of plummets i 
shall be able to determine the height of 
in them, and when it is near the roof of the ai 
will be in pumped in, and workmen will be sent in 
level it of. By ing this process two or three times. 
the chamber can filled nearly to the roof with sand com- 
pacted in the water, which will insure its solidity. The re- 
maining space can then be filled with concrete rammed in 
under the roof of the chamber, The great thickness of the 
walls and of the girders where they join the roof reduces the 
area of the upper part of the chamber very greatly. 
upper 3 ft. of it measures 2026 eubie feet in area, exclu- 
sive of the air-locks and 

To fill the air chamber of the east pier it required 1340 cubic 
yards of concrete which was yey by manual 
labour under an air pressure —_ Ib. per square inch. 
This pier is 25 per cent. , and will require only about 200 
cubic yards of concrete to be placed in it under similar eondi- 
tions; hence the work required te be done in this chamber 
will be greatly less than in that of the east pier. 

West A A. 

In this approach, which wil be entirely of stone, there 
will be five arches of 26 ft. llin. span, and 42ft. 10in. in 
height above the level of the street. ‘Ihe foundations for the 
= to sup these arches, all rest upon the rock under- 

ing the wharf. These foundations are 9 ft. by 46 ft. 6 in. 

“he one next to the west abutment is the of the five, 
the rock being 41 ft. 8in. below the city directrix. This 
foundation is already completed, and will soon receive the 
Missouri rock-faced red granite, which will form the base for 
the fine cut sand stone, of which the approaches on each side 
of the river will be built. The foundation for the second pier 
of this a has just been commenced. The foundations 
for the and fourth piers are completed, and are ready 
for the sandstone. The masonry already laid in these three 
approach piers measures 900 cubic yards. 

7 foundation for the fifth pier will be in the line of the 
houses fronting the wharf, and not yet been commenced. 
The cellars of the houses, where it is to stand, have been 
blasted out of the solid rock, and this pier will be rapidly and 
easily constructed when commenced. 


he for th otha be bail le founda- 
The piers for this h will be built w ile foun 
tions A sgt which hove jot tase oohenentel, © 

There will be no difficulty in completing this approach 
ithi i it will be more convenient and 
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within the desired time, and 

economical to in it after the work on the west h 
is more advan In design it is almost exactly the 
west one. 
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directors of the 
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The interior of all the masonry will be of magnesian 








pany’s testing maching, where its resistance has, in several 
tances, ded 17,000 pounds per square inch, which is 
equal to that of granite. 

A curious fact has been developed by these tests, which is 
4 ee of this stone is about the same 
ac that of wrought iron. is,a given weight placed 
upon @ wrought-iron column and on a of tte ft 
stone of the same size, will produce an equal shortening in 
both ; while the elastic limit (or breaking point) of.the stone 
is not far below the limit at which the ¢ iron would 
be permanently shortened. A column of the stone, 2 in. in 
diameter and % in. long, was shortened under compression in 
the testing machine nearly one quarter of an inch without 
fracturing it. When the strain was removed the piece re- 
covered its original length. 

Testing Machine. 

The testing machine, the design of which was made by 
Colonel Henry Fiad, chief assistant engineer, has been in 
operation for several months, and has given the greatest 
satisfaction. By means of a very simple little instrument, 

hy Chenesilen Chavaneh, and seabeaet by Colonel 
, the most delicate changes in the length of the specimen 
can be accurately recorded, with a degree of minuteness 
never before obtained or even approximated, in any testi 
machine, so far as my information extends. By 
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steel finder will tatlocts the mmaom of the ietutaaane failure, to —y oy use feadil 
that bes oceusved between the two eollass, gas a d 
cbeelately without ony catuanl of axvur cajating late DGast it is the front being a 
any ot the dimensions of parts of the under lat next. eliemes 
strain bee dy this little a small is to no percussion 
verticn] , the extent to which the bas been working protect it 
rotate! ma be Gateneatted ts tee Oitening Sains: step, lst of July, as the ‘at contact at 
“five feet the mirfor, an are of _o—- was pet Hs Se oe couitse of the 
little steel cylinder the centre of the ate. On this are and could not be ascertained at an the shell is 
pln end Soren ate ~ Pn ape page a@ thin sheet of tin or a 
scale being illuminated by gaslight, can be easily completion on December whieh a quick 
iattier Srinath of © cle Shae font tease ro. Yoicy oc cognthiean Gen i haemaey ie tele of 
above the scale jo nth ost and at ¢om im season to prevent any claim eap of 4 chamber, cotitains the 
the surface of the mirror equal, it follows that one- | of time on the of the Keystone Bridge le 5 Sereaies os myeoins, lied from a hole in 
fourth of a com rotation of the mirror would be equalto | I have been informed that the Keystone base. y of the forward, or empty chamber, 
a half cireuit of the cirele of whieh the ate is @ part; of, in | has contracted with the Wm. Butcher Steel Works Company, pated res the weight of the shell pat explosive 

of Philadelphia, to furnish the cast stee] that will be required | contained in, the whole being made equal to the specific 


other words, a movement of the mirror of but one degtee 
ould be shown on the seale, by the reading of a space equal 
to two a ot the one-hundredth part of an ineh on the 
senile woukt really be only half so much, ot the two hundreith 
rt of an inch, when seen in the mirror. The diametet of 
the little evlinder is so proportioned to the radius of the are 
as to make the smallest subdivision of the seale equal to the 
twenty thousandth part of an inch, but the obsetver, after a 
little practice, can subdivide these divisions, which are mag- 
fified by the telescope, so as to observe the two hundred 
thousandth part of an ineh. ‘ 

The power is applied to the specimen under trial by means 
of an hydraulic press, the ram of which moves horizontally. 
The ram bas a steel rod extension passing through the rear 
end of the evlinder. Specimens for testing by tension have 
one of their ends secured to this steel tod, and the other to 
the end of a seale beam. Specimens for crushing are placed 
at the other end of the cylinder, and are com between 
the end of the ram and a erceshead. This crosshead is 
attoched to the end of the seale beam before mentioned, by 
four powerful rods of steel surrounding the cylinder and 
leading back to a crosshead attached to the m. ‘this 
latter crosshead is detached from the beatn when tensile ex- 
periments are being made. 

It will be obvious, on reflection, that when a — is being 
crushed by the thrust of the feta, the four bolts sustaining 
the crosshead against this thrust must stretch in proportion 
te the power applied, and hence the specimen will be moved 
bodily in the saine direction, and that this will affect the 
accuracy of the readings of the mitror, as it too will be moved 
horizontally with the specimen to which it is attached. To 
correct this minute error in the readings, a second mirror and 
scale are used to ascertain the extent of this horizontal move- 
ment. The table holding this second mirror, againet which 
the little eylinder rotates, is secured to the frame of the test- 
ing tnachine, which has no strain on it, and the little bar for 
rotating the cylinder is attached to the crosshead ; of evuree, 
any movement of this head causes a rotation of this sevond 
mirror by which the extent of the movement can be at once 
ascertained. 

It is equally important to know the exact weight applied 
to the specimen as well as the change of form assumed by 
it when sub to the weight. Having no faith in the 
accuracy and durability of the ordinary mereury and spring 
gauges for such high pressures as are required in a hydro- 
static testing machine, I determined that the absolute strain 
on the piece must be weighed on the balance. This, Colonel 
Flad has very ingeniously accomplished by a system of levers, 
balanced on hardened chrome steel knife edges and boxings, 
sufficiently powerful to stand a strain of 100 tons, and yet so 
delicate as to be turned by the weight of one-half of an ordi- 
nary cedar-covered drawing pencil when placed in the 
balanee. One pound weight placed in the balance equals a 
ton of 2000 Ib. weight on the specimen. 

I feel eafe in asserting that the company have a testing 
machine which ean scarcely be excelled in the accuracy, de- 
lieaey, and minuteness of ite results. 

It has been placed in charge of Mr. Paul Dahlgren, C.E., 
by whom a earefully tabulated reeord is kept of all tests made 
with it. A great variety of these have already been made 
upon specimens of steel, irom, woods of various kinds, granite, 
brick limestone, conerete, cement, models of tubes, trusses, 
&e. Mauch valuable information having direct reference to 
the work in hand, has been already obtained by these experi- 
ments. 

Superstracture. 

On the 26th of February last 4 contract was made with 
the Keystone Bridge Company of Pitteburg, for the eonstrue- 
tion and erection of the superstructure of your bridge. in- 
éluding that of the approaches. By this eontract the Key- 
stone Bridge Company undertakes to furnish all materials at 
the same prices per nd and per foot, at which they were 
estimated in 4? > lished report of May, 1868, excepting 
east-steel work, which is to be furnished at $20.00 per ton 
leas than the cost set forth in that report. There will be 
about 2600 toms of steel used, therefore the saving on this 
item will amount to about $50,000. The contracting party 
will, however, receive $40,000 more for erecting the three 
epans than the estimate in the report. Every other item of 
cost ae set forth in the report referred to, is the price per 

und or foot to be paid the Keystone Bridge Company. 

amounts set forth under the head of engineering and 

contingencies, in that report, and aggregating $149,512 14, 

for superstructure of bridge and approaches, are reserved by 

your company, and will be ample to cover any excess of 

materials required over the amounts estimated, and for en- 
expenses, Ac. 

By the terms of the contract with the Keystone Bridge 
Company, it agrees under 4 severe forfeiture in ease of 





in the work. 
ifieations for the cast-steel work will be found in the 


i to this report. 

have tested so many samples of steel made by this com- 
pany which surpassed in strength the requirements set forth 
in these specifications, that I have no fear of its not being | 
able to supply the quality required. Several pieces of this 
steel have shown limite of clastie reaction ranging from } 
70,006 to 93,000 Ib. per equare ineh, 

Since my report, May 1, 1568, in which the plan of super- 
structure was described, I have made several modifications 
in the general arrangement of the arches and in the details 
of their eonstruction, which wil) considerably improve the 
architectural appearance of the bridge and simplify its fabri- 
cation. 

These changes consist mainly in using but one cast-steel 
tube of 18 in. diameter, instead of two of Qin., in formi 
the upper and lower members of each one of the four rib 
arches composing each span ; and in increasing the depth of 
each one of the arches from 8 ft. to 12 ft. from centre to centre 
of these tubes. 

The railways (which ate below the roadway) are raised 
4 ft., so that in no place will they appeat below the arches, 
as they did in the original design. In that design the rail- | 
ways were 8ft. lower than the centre of the middle span. 
By deepening the arch 4 ft., and raising the tracks 4 ft., they 
are brought level with the centre of this span, or above the 
soffit of arch. The oo ribs | tubes of the arches 

ing from the piers at their original level, uently the 
pa 9 as 4 ft. 44 versed sine of rise than before.” To faevan 
the grade of the railways it was necessary that the tracks 
should descend each way from the centre of the middle span. 
This would cause them to fall below the centres of the side 
spans, to avoid which the level of the springing of these two 
8 has been lowered 18in. at each abutment. That is 
the ends of the arches of the side spatis resting against the 
abutment piers, will be 18in. lower than the other ends 
which rest against the chantiel piers. These arches, like the 
central ones, have 4 ft. tise than as originally ane, 
and by lowering their shore ends, as stated, an additional 
gain of 9 in. depression is obtained at their centres, by which 
t 
w 
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ients of the tracks are proportionately lessened to- 
the ends of the Wyidge. 

Raising the tracks to the height of the centtes of the 
arches will unquestionably improve the appearance of the 
structure, and it is generally conceded that the alteration in 
the level of the springing of the shore ends of the side spans 
is likewise an architectural iteprovemnent. The effect upon 
the eye caused by it, will be somewhat similar to that pro- 
duced by the camber of the*ridge. 

Of course these changes involved the necessity of revising 
the former investigations and tesults, so as to ascertain the | 
difference in the strains, and to determine the alterations re- 
quired in the sectional ateas of the various membets of the 
structure when thus modified. An entirely new set of detail 
and general drawings were likewise required in consequence 
of these changes. 


Condemnation of Land for = 

Since my last printed Mav the land required in Illinois 
for the eastern ap’ to the bridge has been obtained by 
condemnation, and paid for by the company. 

Judicial ings have been commenced in this State for 
the condemnation of the requisite for the approach on 
this side of the river. About one-fifth part of that which will 
be required has already been obtained by purchase. A ecom- 
mission has been appointed by the court to fix the values 
upon the remaining pieces wanted. No delay in obtaining 
possession of all the land required is anticipated. These 
matters are entirely under the control and in the charge of 
the Executive Committee. 

(To be continued.) 


THE NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING. 

Tur third annual session of this society commenced with 
a meeting in the Cooper Union Building on the evening of 
December 7th. ‘he president, Mr. James A. Whitney, 
oceupicd the chair, and the regular paper on “ Submarine 

orpedves,” was read by Mr. Robert Weir, formerly of the 
United States Navy. After giving some notice of what has 
already been accomplished in the way of submarine warfate, 
Mr. Weir proceeded to explain his device in the following 
manner. this torpedo is in reality a submarine rocket, a slow 
burning composition being used as the propelling power ; its 
whole construction and action is plain and simple, being 
made up of but two parts, the torpedo or ex ing she 
and the rocket or propelling shaft. Both parts are to be 
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tocket part of tho projectile or shaft 

of stronger inetal than the shell, and like an 
elongated cone, the base being the size of the shell tapering 
to neatly one-half that diameter in a length of three and one 
half diameters of its base. The stall end of this shaft has a 
contracted opening ; on the outside there are three wings or 
keels running its whole length in the line of its axis. This 


| shaft is loaded with « large rocket, or rocket composition, is 


ratotned into it as in a rocket case, leaving a central opeuing 
of large surface for ite rapid combustion and generation of 
gas, which, driving through the contracted opening, is to 
force the torpedo forward. The composition is packed in 
the large end of the shaft, and in such quantity as will, with 
metal case, equalise the weight of displacement. The 
lange end is then carefully plugged with a thick wooden 
wad, and snugly fitted into the rini of the base of the shell, 
which is left to receive it. All the parts are then secured to- 
ether with serews, and the weapon is ready for use. As tiis 
Coepedo is intetided to be fired from beneath the water eurface, 
gins or guides of sufficient strength and of simple construc- 
tion are to be secured in a vessel's sides or bows from 8 to 16 ft. 
or even more below the water line as needed. These guns 
ate to have an outboard and an inboard or breech valve. In 
loading the muzzle valve will be closed, and the breech valve 
being opened, the torpedo, which with its keels will fit the 
gun snugly, is run into it to a distance of several inches 
from the breech valve. A thick wooden sabot with a hole 
turned into the centre of it just large enough to receive the 
projecting tube, or contracted opening of the shaft, is then 
placed against the swell and a 4 of the instrument fitting 
snugly in the bore of the gun. friction primer is now set 
in the tube connecting with the slow burning powder, the 
wire from which runs through the breech valve, which 
can now be closed, and the outboard valve opened, ad- 
mitting the water freely around the entire or ge to the 
sabot. The instrument js now ready for uso if the wite lan- 
yard is pulled (or there are ape sage of iggniting the com- 
position); the rocket der is , and the gas quickly 
generating acts upon wooden sabot and forces it with the 
torpedo the gun, when the sabot is dragged off, as it 
were, the gas still generating, the torpedo is driven like a 
rocket to its destination. The outboard valve is closed, and 
the breech valve being opened, allowing the water contained 
in the gun to run into the hole, and the is again ready 
to receive a . is operation of ing and firing 
will consume but little time. The torpedoes can be made 
and cased as loaded shells are, and stored in the magazine, 
the percussion oP being screwed on just before running into 
the gun. Mr. Weir said any vessel could be armed with this 
Weapon ; as the power which forces the projectile from the 
gun is contained within itself, it will require but little trouble 
in handling. The whole construction was clearly shown in 
large drawings which explained themselves. The description 
whieh was given by Mr. Weir of his first experiment was in- 
teresting, and showed the principle to possess promise. He 
constructed the torpedo of wood, placing two pieces together ; 
they were turned ia the shape of a spindle, the pieces were 
then cut away in the inside to admit of jead and an ordinary 
Government rocket. it was carelully weighted making the 
— gravity a little more{than water ; it had three keels on 
the after,part, and when fired it started instantly from its 
position, and travelled at a depth of 2 ft. under water, in almost 
a true line, diverging only 3 ft. from a right line in 68 ft., at 
which distance it struck the target. Mr. Weir says this arm 
if perfected on a large seale will be admirable for harbour de- 
fence; he thinks they should not be lees than sia diameters 
in length, and made to eonform to the shape whieh he illus- 
trated with a capacity for 300 |b. or more of explosive materia! 








Cavenwawaea Canat.—this canal has been sanctioned 

by the Government of the province of Ontario, Canada. 

will be only four locks, one on the entrance to Lake 
Champiain and three others. 


Loxpos Association or Foreman Enoixerns.—The 
eighteenth annual meeting of members of this Institution 
will be held on Saturday, the ‘th of January, at the City 
Terminus Hotel. On this oecasion Mr. Newton (Poyal Mint), 
President, will deliver an address, the baleace-sheet for 
1870 will be presented, and the eleetion of officers for the 
ensuing year willtake place. We understand that the Asso- 
ciation is in a most prosperous cundition in all ways despite 





the de, whieh has prevailed in the engineering trade 
of Lo during the last! fow years. The business of the 
annual meeting will be opened at 8 p.m. on the 7th proximo. 


The anniversary festival in celebration of the formation of 
the Society is appointed to take place in Spomen f and an 


li, | eminent employer of engineering labour will preside on that 
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